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This study investigates the causes and mitigation techniques for landslides, with
an emphasis on the geological, environmental, and human-induced elements that
D contribute to slope instability. Severe rainfall, seismic activity, deforestation, and
uncontrolled land use often trigger landslides, displacing soil, rocks, and debris
and posing serious threats to life and infrastructure. The research looks at a
variety of mitigation strategies, including technical measures like slope
stabilization, retaining walls, and drainage systems, as well as vegetative options
like growing ground cover and trees to improve slope stability. Furthermore, the
report emphasizes the critical role of monitoring and early warning systems in
identifying potential risks. Finally, the report emphasizes the need for land use
planning, strict construction rules, and proactive management in mitigating
landslide hazards. A multifaceted strategy that integrates these methods is crucial
for reducing the effect of landslides while maintaining human and environmental

health.
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N
Nana!tﬂ%(}@-ceprfons 20 No.7 (2024) 3120-3130
‘Mead of Department PRINCIPAL
Civil Engineering (Degree) Sanjeevan Group Of Institutions
Sanjeevan Group of Institutians (Degree Engg.), Somwarpeth, Panhala, :
e 7r %eth - Panfiala, Dist wul i, 416201 Tal.Panhala, Dist. Kcihagur - 416704 7 =)

1 (¥ Scanned with OKEN Scanner



YT HETAT
IREIRISEE

OFFICIAL JOURNAL
- OF
THE PATENT OFFICE
A €. 042025 AT farian: 24/01/2025
ISSUE NO. 04/2025 _FRIILAL DATE: 24/01/2025

YT FEATETH TF THIAT
PUBLICATION OF THE PATENT OFFICE

O Lt

Head of Department
Civil Engineering (Degree)
Sanjeevan Group of Institutions Sanjen -+ PBINCIPA ~L_ ~Aikgtinne
Somwar Peth - Panhala, Dist- Kofhapur , 416201 - L g
The Patent Office Journal No. 04/2025 Dated 24/01/2025 -+ © i 8967

2 (} Scanned with OKEN Scanner



(12) PATENT APPLICATION PUBLICATION (21) Application No.202531003127 A

(19) INDIA

(22) Date of filing of Application :14/01/2025 (43) Publication Date ; 24/01/2025

(54) Title of the invention : Innovative Foundation Design for Enhanced Stability of High-Rise Buildings in Civil Engineering

(71)Name of Applicant :
1)Anshulee Patel o o
Address of Applicant :Assistant Professor, Department of Civil Engineering,
Bhagalpur College of Engineering, Bhagalpur, Bhagalpur, Bihar, Pin code :813210

2)Subodh Kumar Suman

¢ 3)Avinash Kumar
4)Mr. Amit Chandraprakash Thoke
5)Mr. Shrivallabh Sarjerao Chavan
6)Pranesh C

Name of Applicant : NA

Address of Applicant : NA

:E04H0009020000, E02D0027340000, (72)Name of Inventor :

(51) International
E02D0003120000, F2450025617000, 1)Anshulee Patel

classification
ional BTt Address of Applicant :Assistant Professor, Department of Civil Engineering,
F::gl:ﬁ:{::?o ‘NA Bhagalpur College of Engineering, Bhagalpur, Bhagalpur, Bihar, Pin code :813210
s ‘NA
87 IF iling l:ale Al 2)Subodh Kumar Suman
E’ub}l ntzmaNon :NA Address of Applicant :Assistant Professor, Department of Civil Engineering,
p 61)“F o?or?ad Wore— A Bhagalpur College of Engineering, Bhagalpur, Bhagalpur, Bihar, Pin code :813210
S NA i
Appl Igit:;n;:lember ‘NA 3)Avinash Kumar
Address of Applicant :Assistant Professor, Department of Civil Engineering,

62) Divisional to e 3 e :
)(\p;]icag:n Ninmiber :i Government Engineering College Sheikhpura, Bihar, Pin code- 811105

Filing Date

4)Mr. Amit Chandraprakash Thoke
Address of Applicant :Assistant Professor, Department of Civil Engineering,
Sanjeevan Group of Institutions, Panhala, Sanjeevan Knowledge City, Panhala,
Maharashtra, Pincode-416201, India.
5)Mr. Shrivallabh Sarjerao Chavan
Address of Applicant : Assistant Professor, Civil Engineering Department
Sanjeevan Group of Institutions, Panhala, Sanjeevan Knowledge City, Panhala,
Maharashtra, Pin code-416201, India, ~——---
6)Pranesh C
Address of Applicant :Assistant Professor, Department of Civil Engineering,
t:’;lnlm' College of Engineering and Technology, Erode, Tamil Nadu Pin code -
8012 e e

(57) Abstract ;

The present invention discloses an innovative foundation design for high-rise buildings, enhancing stability and durnbility under varying soil and environmental
conditions. The system comprises a reinforced concrete slab for even load distribution, deep pile foundations for secure anchorage to stable soil. and modular base units
that adapt to different site conditions, including soil type and seismic risk, The design integrates seismic-resistant features and shock-absorbing ,rnaleria]s to protect
against lateral fm:s during earthquakes, Additionally, the system is equipped with a monitoring setup for real-time tracking of soil behavior and foundation
pef!‘ommnge. allowing for proactive maintenance. The foundation is suitable for a wide range of soil conditions, including weak and expansive soils, and is designed to

No. of Pages : 18 No, of Claims : 10

Hesd 2z trment '
' t..h‘l.i [ ng fr&e;i;;@r {1‘;.';!;;5,-‘} PRINCIPAL
DRTICCYEN GLoun of "rer it it se j
WP . -r~rn-;‘i“i-‘f " utizng Sanjeevan Group Of Institutions
- e, Dot Cvhaewiy, a1 oy (Degree Engg.), Somwarpeth, Panhala, |
Tal. Parhala, Dist. Kolhapur - 416 201 b |
The Patent Office Journal No. 04/2025 Dated 24/01/2025 9691 5

3 (3 Scanned with OKEN Scanner



T

 for Medical Record Security | IEEE Conference Publication | IEEE Xplore
roach for

11/14/24, 10:07 AM Modified Chaotic Map App H 18 ; e
IEEE IEEE Xplore  |EEE SA IEEE Spectrum  Mora Sites Subscribe 2 £Co 50
.org na Ca
itutional Sign In
Browse v My Seltings Y Help v Institutional Sig
e —

Institutional Sign In

Q

ADVANCED SEARCH

All s

Confersnces > 2024 2nd Intemational Confer... @

Modified Chaotic Map Approach for Medical Record Security

Publisher: IEEE | Cite This i POF

(™" Uma Hombal ; Dayananda R B ; Ashwini Shinde ; Manjusha N. Chavan  All Authors ««

oqgml

: Alerts
Full
Text Views
Manage Content Alerts
- Add to Citation Alers
Abstract ﬁ
1 Dnl
Document Sections EhE
I. Introduction
1 Abstract:
II. Literature review Security is a major concemn, particulary in the context of medical images. In this study, a Tuned Henon Chaotic
I ] tem i ed. This system includes rearr... View more
1. METHODOLOGY encryption system is propos v
W
IV. RESULT AND Metadata
m DISCUSSION Abstract:

-

Security is a major concern, particularly in the context of medical images. In this study, a Tuned Henon Chaotic
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I Introduction
In the digital age, the security of sensitive information, particularly in the healthcare sector, is of paramount

Importance. Medical records, which include highly sensitive data such as medical images, require robust
encryption methods to ensure their confidentialily anddnfegrify {1].Fradilional encryption techniques often face
challenges in balancing security with computational efficiency. This necessilates the development of advanced
encryption algorithms that can provide high security without compromising performance [2].
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Abstract

Project-Based Learning (PBL) marks a transition from conventional lecture-based teaching to
a more experiential, student-focused approach to education. This review examines key PBL
frameworks Inquiry-Based Learning (IBL), Problem-Based Learning (PBL), and Challenge-
Based Learning (CBL) and their effecti Qﬁ@kﬁ Bdrasg™
Dewey’s educational theories, PBL ha 39
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enhancing research skills; Problem-Based Learning addresses complex

student-led inquiries, ‘
and Challenge-Based Learning t

ckles global issues with
problems through collaboration; a

i i 1 hasizes a shift towards
sciplinary approaches. The National Education Policy 2020) emp

interdi
a more holistic, experiential, and multidisciplinary approach to ¢

embodies. The review finds that while PBL offers significant benefits, 1

ducation, which PBL

ncluding improved

. bt i ntation. It
problem-solving and engagement, its effectiveness varies by discipline and impleme

also identifies gaps, such as the need for research in emerging fields and technology
e and practical

integration.

This review provides insights for optimizing PBL to bridge theoretical knowledg

application in higher education.

Keywords: Project-Based Learning (PBL), Inquiry Based Learning (IBL), Problem-Based
Learning, Challenge-Based Learning (CBL), National Education Policy 2020 (NEP 2020),

Higher Education, Student-Centered Learning.

INTRODUCTION

In recent years, higher education has undergone a notable transformation, shifting from
traditional lecture-based teaching methods to more active, student-centered learning models.
Central to this shift is Project-Based Learning (PBL), an innovative pedagogical approach that
immerses students in complex, real-world projects to enhance critical thinking, collaboration,
and problem-solving abilities (Larmer et al., 2015). PBL has gained recognition for its ability
to connect theoretical knowledge with practical applications, making it highly relevant in

today’s fast-changing global economy (Blumenfeld et al., 2011).

The development of key academic knowledge, along with essential skills such as learning
skills, life skills, and literacy, is crucial for preparing students for India's evolving economy
According to the India Skill Report 2022, creativity and social intelligence are expected to be

vital skills for the majority of new jobs created by 2030. These skills provide humans with a
distinct advantage over machines f afe o

. . g protection against automation and
making jobs more resilient to futu '
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ABSTRACT
This paper presents the design, simulation, and experimental validation of a Brushless DC (BLDC)
motor-based regenerative braking system aimed at enhancing energy efficiency in electric vehicles
(EVs). With the growing demand for sustainable and low-maintenance EV technologies, regenerative
braking has become a key enabler in minimizing energy loss during deceleration. The proposed system
integrates a BLDC motor with a unidirectional DC-DC boost canverter. cnabling the recovery and
reinjection of braking energy into a 12'V, 2 Ah lithium-ion batteéry. A detailed MATLAB/Simulink
model was developed to simulate motor operation, regenerative lorque generation, and battery
charging dynamics. The system was then implemented in_-_ha:@v'v-éj'c using an ATmega328
microcontroller, real-time sensors, and PWM-based control logic. I'est results show that the system
effectively delivers up to 900 mA of regenerative current, charging the battery fully in approximately
2.22 hours. It ensures smooth torque transitions and prevel V. Itage through real-time
voltage monitoring and adaptive control strategies. The s :
mechanical brake wear, enhanced braking smoothness, and
urban stop-and-go traffic conditions. Challenges such a:
were identified, and mitigation strategies were i
low-cost, scalable, and efficient solution suitable _
the development of greener and more sustainable trans;

for future enhancements using Al-based control, smart

braking algorithms.

Keywords:
BLDC motor, regenerative braking, electric

1. INTRODUCTION

The global shift towards sustai
adoption of electric vehicles (EVs), ¢
dependence, and urban air pollution

is energy efficiency, particularly i
capacity or cost [3.4]. Dur'ing

amount of energy is lost as heat
dress

dissipation n
[5,6). To addre
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is Stract - This project focuses on the experimental analysis
of a single-phase half-controlled converter, a critical
component in power electronics, often used in applications
such as DC motor control, battery charging, and power supply
systems. The study examines the operation of the converter
with various load types, including resistive (R), resistive-
inductive (RL), and resistive-inductive capacitive (RLC, ) loads.
The canverter circuit utilizes a combination of thyristors and
diodes to achieve controlled rectification and freewheeling
gctions Key observations include the analysis of output
voltage and current waveforms under different firing angles,
demonstrating the impact of load and firing delay on
performance. Through theoretical discussion, numerical
problem-solving, and practical waveform observations, the
project  highlights the efficiency and operational
characteristics of the single-phase half-controlled converter,
Safety precautions and procedural guidelines ensure accurate

data collection and a safe working environment. This study

' to deepen understanding of controlled rectification
techniques and their implications in practical scenarios
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can adapt to varying load conditions while maintaining
performance and precision, This project addresses these
requirements hy developing a microcontroller-based

solution that ensures synchronized and precise firing of
thyristors efficient AC-C converters are essential for
applications requiring variable voltage and current. This
project focuses on a microcontroller-based solution to
‘enhance performance under varying loads,

2.DESIGN AND IMPLEMENTATION

For college puirposes, the Adhyayan Online Platform was
built with more res Ctivities. It is used in academic
schedules m ways. We followed these
; dying research pa pers.

fter

<

Key Words: Single-phase half-controlled converter, power '

electronics, DC motor control, battery charging, rectification,

freewheeling, thyristors, diodes, RLC load, firing
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in power electronics that converts AC pq
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GENERATING DC HIGH VOLTAGE USING MARX G NERATOR
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Pt involves charging multiple capacitors in parallel and then
dElarping them in senes | produce a high-voltage output. The proposed system incorporates MOSFETS,

Suindee, cupacitory, and a 555 timer to control switching operations. During the DN period capacitors are charged

Eraugh dindes, and i the OFF period, they are connected in series using MOSFETS 1) deliver a multiplied output

vitape A cotnpact vervion with four stages using a 12V DC input achieves an wtpat ol approximately 30-386V,
S aTpeT setup with 60 stages can generate nearly 1000V from an 18V %ol ¢ This tes hnigue Is highly
sitcien for hugh-valtage DC generation and can be applied in insulation testing «f electrical equipment. The
en Gweron, reliable, and suitable for laboratory testing environments or educational deman stration
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ABSTRACT

A solar-based electric vehicle charging station harnesses solar energy through photovoltaic panels to
generate electricity, offering an eco-friendly and sustainable solution for charging electric vehicles. This
system integrates solar power generation, energy storage, and charging infrastructure, reducing
dependency on traditional energy sources and lowering carbon emissions. Key components include solar
panels, inverters, battery storage units, and EV chargers etc. Solar energy is stored during peak sunlight
hours and used for vehicle charging, ensuring reliable energy availability. These stations support the
transition to green transportation by minimizing enviro.nmental'imp&_gt-._};-_i‘t_d 2rating costs. Utilizing solar
photovoltaic (PV) panels, the station harnesses sunlight to generate electricity, reducing & minimizing
carbon emissions. Energy storage systems, such as batteries, are ef :
ensuring availability during low sunlight periods or peak demand. S
growing EV market while addressing en\nronmental challenges,
to traditional charging systems

e excess solar energy,

Keywords: Solar energy, Electric vehicles, Photav

electricity from sunlight, which is then
is clean, renewable, and free from rreﬁn?-}
conventional fossil-fuel-based charg



R ' I Jpt 1O

e-[SSN: 2582-5208

International Research Journal of Modernization in Enginetiig & chriology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:07/Issue:06/June-2025 Impact Factor- 8.187 \v\nv.irjmets.ctl_lll_
ELECTRIC BICYCLE

Sanika Bhandari®!, Mayuri Khopkar'2, Suraj Patil'3, Prof. Mr. A.M. Bhandare*+

“123Final Year Students, Department Of Electrical Engineering, Sanjeevan Group Of Institution
Panhala, Kolhapur, Maharashtra, India.

“4Assistant Professor, Department Of Electrical Engineering, Sa njeevan Group Of Institution Panhala,
Kolhapur, Maharashtra, India.

DOI: https://www.doi.org/10.56726 /IRIMETS7975 2
ABSTRACT

In today in world travelling is very essential for human beings in order to protract in this world. In addition, to
dose his travelling should be done in minimum possible way and in jiffy. This paper details about the Electric
Bike, which wins on the battery thereby providing voltage to the motor. This paper compromises with device
and fabric of Electric Bicycle, which makes use of Electric energy as the primary source. There are many

f"i varieties of electric bicycles. Some of these bikes have a rechargeable This makes it easy to power the bike
whenever you want. E-bikes use rechargeable batteries and the lighter varieties can travel up 50 to 60 km/h.
depending on the laws of the country in which they are sold, while the more high-powered can often do in
excess of 40 km/h.

Keywords: Electric Bicycle, Battery, Traffic Safety.
I.  INTRODUTION

The term "electric vehicle” refers to a vehicle that is propelled by one or more electric motors or _
motors (EV). A self-contained electric vehicle can convert gasoline to energy using a battery, solar panels, fuel
cells, or an electric generator, or it can be powered by electricity from off<vehicle sources using a collector
system. E-Cycle is an electric and power-assisted bicycle that is one of the '
technologies. This bicycle has an electric motor to assist you in moving for
a regular bicycle while exerting less effort. An E-Cycle motor w;-;?rk
peddle or throttle 16 out of 30 top polluted cities in fﬁl_-lé: world are in
levels of dangerous particulate matter, small enough to enter the
problem that contributes to an estimated 7 milli na
'C\ of alternative fuel and technology, emissions are |
This Bicycle is designed and made in very ]te‘g :
Bicycle. As we know that due fuel powered ve
this 4.3 million people. .
The Regenerative method of adding a converter not
This project proposes a DSP-Edig__.ital signal p
system controller receives the braking
from braking can charge the hatte
braking control. The kinetic e
improve the driving range and p

automatically when you
hese cities contains high
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ABSTRACT

This project focuses on developing a compact and energy-efficient portable air conditioner and heater using
Peltier modules. These devices function on the thermoelectric principle, utilizing the Peltier effect to create 3
temperature _difference when electricity flows through the module. The System combines several Peltier
modules, heat sinks, fans, and a microcontroller-based control circuit for effective temperature management.
Its dual-function design allows it to switch between heating and cooling modes by reversing the current
through the Peltier modules. Its lightweight and compact structure, powered by a rechargeable battery, makes
it suitable for personal comfort in small areas, outdoor activities, or locations without traditional HVAC
systems. The prototype highlights the capabilities of thermoelectric technology for portable climate control,
offering an eco-friendly alternative to conventional refrigerant systems.

Keywords: Peltier Module, Heat Sink, Exhaust Fan, Solar Panel, Charge Controller, Etc.
I.  INTRODUCTION

This project aims to create a versatile, energy-efficient portable air conditioner and heater that effectively
manages indoor climate for both homes and businesses. The system combines modern cooling and heating
technologies for year-round use in a compact, user-friendly device. Key features include portability for easy
movement, adjustable temperature settings, and environmentally friendly refrigerants to promote
sustainability. The project seeks to maximize energy efficiency, vels, and improve user
experience with simple controls and smart connectivity options. d for flexible climate

e S environments.

solutions, this initiative aims to provide a cost ctive, relia

an exhaust hose. The heater function converts ele
throughout the room.

Peltier Effect:
Jean Peltier discovered that applying an ele
to move from one metal to anothe :
Thermoelectric modules consist of tiny
connected electrically. When an
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driven refrigerators, or
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QUADCOPTER FOR PESTICIDE SPRAYING AND WILDLIFE MONITORING
Yash Patil'1, Kartik Patil'2, Pratik Patil'3, Sanika Bidkar't, Saurabh patil's, N.S.Jadhav’
“12345Affiliation, Electrical, Sanjeevan Group Of Institution, Panhala, Maharashtra, India.
"SEx-Professor, Electrical Engineering, Sanjeevan Group Of Institution, Panhala, Maharashtra, India.
DOL https://www.doi.org/10.56726/IRJMETS79850

ABSTRACT

This project presents a multipurpose agricultural drone designed for efficient fertilizer spraying, equipped with
an advanced animal detection system, night vision camera, and high-frequency noise emitter. The drone
autonomously covers farmland, ensuring uniform spray distribution while minimizing labor and environmental
impact. Integrated infrared night vision enables 24/7 operation and real-time monitoring, especially during
low-light conditions. The animal detection system identifies intrusions, and the high-frequency sound module
deters wildlife without causing harm. This smart solution enhances crop protection, prevents fertilizer wastage,
and promotes sustainable farming practices through automation, surveillance, and intelligent deterrent
mechanisms. '

Keywords: Agricultural Drone, Quadcopter, Pesticide Spraying, Night Vision, Animal Detection, Precision
Farming,

I.  INTRODUCTION

Agriculture plays a pivotal role in the Indian economy, significantly contributing to the nation’s GDP. Despite its
importance, the sector is plagued by several challenges, such as pest attacks, crop diseases, and damage caused
by wildlife. These issues lead to substantial crop losses each year. To mitigate these challenges, farmers often
rely on the use of pesticides and fertilizers to enhance crop productivity. Howeyer, the manual application of
these chemicals poses severe health risks for farmers, including skin irritations, penetic disorders, and long-
term health complications.

The proposed project aims to address these concerns by developing
serve multiple agricultural purposes. This drone is designed to not on
enhancing overall farm management.

The improved drone features a robust frame capak

adcopter drone that can

promote sustalnabie
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ABSTRACT

The growing, demand for sustainable agricultural practices has led to the development of innovative
technologies aimed at enha ncing productivity while minimizing environmental impact. This paper presents the
design and implementation of a solar-powered vehicle equipped for optimal pesticide and fertilizer application

I in agricultural fields. The vehicle integrates solar energy harvesting systems to power its operation, reducing

' reliance on conventional fuels and lowering carbon emissions. Equipped with sensors and smart technology,
the vehicle optimizes the application of pesticides and fertilizers hased on real-thme data analysis of soil
conditions, crop health, and environmental factors. This ensures precise resource utilization, reducing wastage
and mitigating the harmful effects of over-application. The system empl
automated controls to enable efficient field coverage, enhancing productiv
of renewable solar energy ensures continuous and cost-effective operation, making the vehicle a sustainable
solution for modern agriculture. This study highlights the potential of solar- pow
revolutionize farming practices by improving efficiency, reducing input costs, and
friendly operations. .

Keywords: Fertilizer, Pesticide, Solar, Carbon Emission,

I. INTRODUCTION '

In modern agriculture, the need for precision and efficiency in pesticid;
Overuse or improper application of these chemicals no only leads to
valuable resources and can affect crop yields. Traditional method
distribution, runoff, and excessive chemical usage. This

4 efficient solutions that can optimize the spi
introduces a cutting-edge solution: the Optimal P
renewable solar energy, this autonomous vehicle i

oys (PS-based navigation and
ity and reducing labor costs. The use

ered automated systems to
promoting environmentally

based navigation, sensor systems, and pre
chemicals is applied to the right areas at
increased crop health, and minimi

functionality, and benefits of th
contribution to sustainable a
1.1. Need of Work

The optimal pesticid
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ANALYSIS OF VARIABLE FREQUENCY DRIVE (VFD)
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ABSTRACT

The design and execution of a Variable Frequency Drive (VFD) system especially Suited for accurate speed
control of a three-phase induction motor are described in this paper. Essentially, the system utilizes the Emn
Unidrive M300 VFD model, a sophisticated device that has the ca pability to adjust dynamically the voltage and
frequency supplied to the motor. This dual adjustment is necessary for maximizing the efficiency with which
the motor operates, which will lead to significant energy savings and longer motoi operating life. The selected
induction motor for use in this case features a nominal speed of 1440 revolutions per minute (RPM), a rating of
3.0 horsepower (HP), and is operated using a 415V input supply. Through rigorous testing, the project
convincingly demonstrates the beneficial benefits of incorporating such a systern by highlighting the VFD's
ability to provide responsive and efficient motor control, provide substantial cnergy savings, and ensure
consistently smooth operatior} across a wide range of va rying speeds.

Keywords: Variable Frequency Drive, Voltage, Frequency, Speed Control, 3-Phase | nd uction Motor,

. INTRODUCTION

Variable frequency drives (VFDs), also known as freque

in modern motor control technology. By cleverly varying the frequeney and voltage of the electrical power
supplied to alternating current (AC) motors, these high-technology electronic devices linely control their speed
This crucial capability allows AC motors to work satisfactorily at a broad Spectrum of speeds, beyond the fixed-
speed limitation of direct-on-line operation. Due to this, VFDs are increasingly becoming a necessity in
applications with a need for accurate motor control, including industrial pumps, conveyor systems, HVAC fans,
and numerous other industrial equipment. Their ability to optimize mot

efficient and environmentally friendly industrial operation through enh
benefits in the way of energy savings and extended motor life. :

VFDs are a key technology in applications that den curate motor

ney inverters or inverter drives, are a major innovation

control mode,

y applied in a
broad variety of industrial applications, '

machinery where accurate ant adjustable motor
efficiency. :

:ul
The concept of Variable Freq uency Drives (VF
ago in the early 1900s, Factories an

the speed of their devices, Th
one constant speed, which was inel

In 1960s, and a revolutioj

just having an on/off ¢
creation and mass adop
task at hand.
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ABSTRACT

A buck-boost converter is a type of DC-DC converter that can increase or decrease voltage. It combines the

features of both buck (step-down) and boost (step-up) converters. This means it can give an output voltage that

is either higher or lower than the input voltage, depending on how it's working. The main parts of a buck-boost
» converter are an inductor, a switch (like a MOSFET), a diode, and a capacitor. [t works by storing energy in the
c- inductor when the switch is on, and then releasing that energy when the switch is off. The output voltage is
controlled by adjusting how long the switch stays on—this is called the duty cycle. Buck-boost converters are
used in devices like power amplifiers, power supply units, and renewable energy systems (like solar
panels) to control and adjust voltage. They are efficient and compact, but can be tricky to control and may
produce voltage ripples (small fluctuations). Overall, they are a useful and flexible way to manage voltage when
the input voltage changes.

jonal Journal)
www.irjmets.com

Keywords: DC-DC Converter, Step-up/Step-down, Inductor, Diode, Switch, Capacitor.
I. INTRODUCTION

In electronics, DC-DC converters are used to control voltage levels for different devices. One special type of
converter is the Buck-Boost converter, which can both increase and decrease voltage. This makes it very
flexible and useful. It can keep the output voltage steady even if the input voltage goes higher or lower than
what's needed—a common issue in many real-life situations. The Buck-Boost converter works by using parts
like inductors and capacitors to store energy, along with switches and diode

| how that energy flows.
the input voltage is too high or
' systems, and power
the Buck-Boost
al-world

(3 supplies that need to handle a wide range of in
converter works, how its parts are chosen and
testing. This will help us fully understand how it

Boost converter must
the output.
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Abstract

This study explores the evolution of India’s electric wehicle (EV) ecosystem, highlighting both accomplishments and
persistent challenges. It delves into significant government initiatives such as the FAME II and Production Linked
Incentive (PLI) programs, which promote market growth and enhance infrastructure [1]. The research assesses the present
condition of India's charging infrastructure, local manufacturing capabilities, and the supply chains for essential raw
materials needed for EV production [2]. It also examines market trends, including the rising popularity of luxury electric
vehicles and twovheelers, to understand consumer adoption patterns [9]. The study identifies hurdles such as high battery
costs, inadequate charging facilities, and dependence on imported components [5]. Furthermore, it reviews significant
investments and partnerships that ave shaping the industry landscape [10]. The necessity of establishing domestic battery
production and recycling systems for supply chain resilience is emphasized [4]. The paper identifies consistent policy
frameworks, technological progress, and active private sector participation as crucial elements for success.
Recommendations are provided to enhance the ecosystem's resilience in achieving the target of 30% electric vehicle sales
by 2030. This research aims to guide policymakers, manufacturers, and investors committed to advancing sustainable
transportation in India.

Keywords: Electric Vehicles (EVs), Smart Grid Integration, EV Charging Infrastructure, Renewable Energy, Policy
Frameworks, EV Market Trends, Battery Technology, Vehicle-to-Grid (V2G), India EV Policy

1. INTRODUCTION

India's transition towards electric mobility is motivated by environmental concerns and economic
opportunities. The escalating urban air pollution, increasing greenhouse gas emissions, and significant
reliance on imported fossil fuels necessitate a shift to electric vehicles (EVs) for sustainable development [4].
Additionally, enhancing manufacturing selfsufficiency is part of the country’s ‘Make in India’ and
‘Armanirbhar Bharat' initiatives, with EV production being a vital aspect [7]. The Indian government has set
an ambitious rarget for electric vehicles to account for 30% of all new vehicle sales by 2030 to achieve these
interconnected goals [2]. Recent market analyses show a substantial rise in luxury EV sales, which increased
by 66% year-on-year, indicating a favorable shift in consumer preferences in the premium segment [9].
Concurrently, government initiatives like the FAME II scheme, the PLI scheme, and various state-level
incentives have played a crucial role in shaping the EV landscape [1], [6]. However, the path to widespread
EV adoption is not without its challenges. Issues such as limited charging infrastructure, high vehicle costs,
and a fragile domestic battery supply chain pose significant barriers to large-scale implementation [3], [5].
Moreover, India's dependence on imported lithium and other critical materials raises questions about the
long-term sustainability of its EV sector [4]. To alleviate marker concerns, especially in the two-wheeler and
commercial vehicle segments, targeted awareness initiatives and financial incentives will be essential [10].
Engaging the private sector, attracting foreign direct investment, and fostering technology partnerships are
critical steps to bridge existing capability gaps. This paper conducts a comprehensive analysis of these factors
and offers actionable strategies to ensure the success of Indias EV goals within the established timeline.

2. Government Policy & Incentives
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Abstract: Smart materials that can be tailored help improve wearable devices by making them flexible, more
comfortable and able to handle different functions. The main focus of this research is to combine reversible
polymer networks with low melting alloys and examine the resulting properties for dynamic adjustment of the
stiffness. Based on testing, it was found that the materials could be made flexible from 1.2 MPa in the soft state
to 350 MPa in the rigid state, with a stiffness change of about 290 times driven by heat. The shape memory feature
of the polymer allowed one to cycle the parts while still being able to nearly totally recover the original shape.
Laser-assisted techniques made it possible to craft more precise patterns, helping flexible electronics be integrated
well while keeping their strength. Fatigue testing proved that the materials could still work effectively as shown
by more than 85% of their initial stiffness after a total of 1000 loading cycles. Using biological ideas, the device
got better at conforming to the body, making wearing easier for users. According to these results, the developed
smart materials have the capability to be used in future wearable devices that require quick and reversible shape
canges. Sustainability is one focus of the research with a look at recyclable materials and circular design ideas

All in all, this work gives a basis for designing wearable devices that are flexible, strong and eco-friendly whilt;
still offering control over mechanical features. ’
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Energy storage and transfer are essential and fascinating aspects of our daily lives. Since 1950, the global population
and the desire for an improved standard of living have resulted in an exponential rise in energy demand. This demand is
projected to peak around 2035, based on historical and forecasted global primary energy consumption trends reported in
World Energy 2014-2050 [1]. It highlights the historical dominance of fossil fuels and the projected rise of renewable
energy sources such as wind, solar, and biofuels. The shift toward cleaner energy emphasises the growing need for
efficient storage solutions, like hydrogen, aligning with global decarbonisation goals. The primary challenge to address
is the imbalance between energy demand and supply. Additionally, the finite nature of non-renewable energy sources like
oil, coal, and natural gas has raised concerns about energy security in many countries, Although the world has ample
natural gas and coal reserves, they will eventually be depleted. With the current consumption rate, natural gas and coal
resources are projected to last for around 70 and 200 years, respectively, while oil reserves will be depleted even sooner
[2,3].

During the last few decades, the extensive use of fossil fuels for energy production, which emit greenhouse gases, has
led to a change in climate conditions and a negative impact on human health [4,5]. As a result, alternative energy soérces
are required to meet future energy needs, especially in the transportation sector, which accounts for nearly 60% of the
world's energy consumption [6]. One of the most significant challenges today is developing energy systems that can meet
energy needs using renewable and sustainable sources. These systems must be feasible, cost-effective, reliable. and
environmentally friendly, causing minimal or no harm to the ecosystem. Various potential alternatives ir:cludin s’olar
nuclear, wind, hydro, tidal, geothermal energy and biofuels, have been proposed. However, hydrogen ;p ears togbe the’
most suitable candidate due to its highest energy density per unit mass (120 MI/kg), negligible environriental impact
and abundant presence in the universe [7-9]. In recent years, there has been growing interest in hydrogen fu.=.-1-lJp ed
technologies. Key aspects of a hydrogen-driven economy include its production, purification, trans ogtatio%l stor; pe d
utilisation. Among these, hydrogen storage has been a central research focus for many yea;-s [lof Presant’[ a%:’ i
;es&:arch is underway to assess the rcquiremt?ntS, impacts, opportunities, and challenges associated .with impfénﬁint?rf;:
: tﬁ p];‘:l%::;:: ;;a;zc:aegc:nomy. One of the most significant obstacles in using hydrogen as a fuel is enhancing the methods for
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