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 Institute Vision

Vision-Mission

To build electrical engineers with a global perspective and a
strong dedication to Societal service.

 Institute Mission

Innovative and Interactive learning process and high quality,
internationally recognized instructional programs.
Fostering a scientific temper among students by the means of
a liaison with the Academia, Industries and Government.
Preparing students from diverse backgrounds to have aptitude
for research and spirit of Professionalism.
Inculcating in students a respect for fellow human beings and
responsibility towards the society.

To impart high quality Technical Education through :
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 Vision

To build electrical engineers with a global perspective and a
strong dedication to Societal service.

 Mission

M1: To transform the students from diverse background into skilled
electrical engineers.
 
M2: To enhance industrial interaction to meet the changing
industrial needs.
 
M3: To serve society with deep awareness of social responsibilities
and ethical values.



I feel privileged to present our department's “ELECTRA'23” magazine. This
magazine is intended to bring out the hidden literary talents among the
students and the faculty and teach leadership skills to them.

It will be a source of inspiration for the budding writers among the
students. It will direct their creativity to new dimensions of mature
expression.

I sincerely thank the editorial team for their constant effort and support in
bringing out the magazine in its present form. I thank our Director, Dr J. B.
Patil, for their continuous support in preparing these magazine issues.

Lastly, I thank all the authors who have sent their articles.

HOD's Message

Dr. Vijay S. Patil
Head of Department
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Revolutionizing Power Systems: Advancements
in Renewable Energy Integration

Mr. Yogesh Kirange
Assistant Professor

Exploring the role of smart grid
technologies in integrating renewable
energy sources efficiently.
Intelligent grid management and control
systems for enhanced reliability and
stability.

Investigating the latest developments in
HVDC transmission systems for long-
distance renewable energy transmission.
Overcoming challenges and optimizing
efficiency in HVDC systems.

Highlighting breakthroughs in energy
storage technologies, including batteries,
flywheels, and compressed air energy
storage.
Assessing the impact of energy storage
on grid stability, load balancing, and
peak shaving.

Examining the design and operation of
microgrids as a means to integrate
renewable energy at a local level.
Case studies showcasing successful
microgrid implementations and their
benefits.

The global energy landscape is undergoing
a dramatic transformation with the rapid
integration of renewable energy sources.
This issue of the Electrical Engineering
Magazine delves into the advancements in
renewable energy integration, focusing on
the engineering innovations that are
revolutionizing power systems.

1. Smart Grid Technologies: Enabling a
Sustainable Future

2. High-Voltage Direct Current (HVDC)
Transmission: Powering the Green
Revolution

3. Energy Storage Solutions: Empowering
Renewable Energy Reliability

4. Microgrids: Localized Power Distribution
for Resilience and Sustainability

   
2

Exploring advancements in power
electronics for efficient conversion and
control of renewable energy sources.
Integration of power electronics in wind
turbines, solar photovoltaics, and other
renewable energy systems.

Analyzing the impact of electric vehicles
on the electrical grid and charging
infrastructure requirements.
Solutions for managing increased power
demand and optimizing charging
infrastructure.

Discussing the growing importance of
cybersecurity in the context of smart
grids and renewable energy integration.
Strategies for safeguarding power
systems against cyber threats and
ensuring reliable operation.

Speculating on emerging technologies
and future trends that will shape the
integration of renewable energy into
power systems.
Potential advancements in energy
harvesting, transmission, and distribution.

5. Power Electronics for Renewable Energy
Systems

6. Electrification of Transportation:
Challenges and Opportunities

7. Cybersecurity in Power Systems:
Protecting Critical Infrastructure

8. Future Trends: The Next Frontier in
Renewable Energy Integration

By exploring these cutting-edge topics, this
issue aims to provide electrical engineers,
researchers, and industry professionals with
valuable insights into the ongoing revolution
in power systems and renewable energy
integration.



Wireless Power Transfer: Beyond Charging
Devices

Sonawane Prerna 

A revolutionary technique, wireless power
transfer has far-reaching applications
beyond simple device charging. With this
innovative technology, electrical energy can
be transferred from a power source to an
electronic item without physical connections
or cords.
The electromagnetic induction theory serves
as the foundation for the idea of wireless
power transfer. It entails the creation of a
magnetic field by a power source, which a
compatible device may effectively absorb
and transform back into electrical energy.
This technology has created new
opportunities for several applications across
numerous industries.
Electric vehicles (EVs) are one well-known
industry where wireless power transfer has
significantly influenced. The need to
physically plug electric vehicles into
charging stations is removed when charged
wirelessly. Due to this convenience, EV
owners have more flexibility and freedom,
streamlining and simplifying the charging
process.
Additionally, wireless power transfer has
been extremely useful in the medical field.
Traditional battery replacement or recharge
procedures for medical implants like
pacemakers or insulin pumps were intrusive.
These gadgets can now be recharged
outside thanks to wireless power transfer,
eliminating the need for surgery and
improving patient safety and comfort.
Wireless power transfer has uses in
industries other than consumer electronics
and healthcare. For instance, it makes it
possible for sensors, displays, or robotic
devices to be powered wirelessly and
effectively in factories and manufacturing
facilities. Because of the decreased need for
unwieldy cords or frequent battery
replacements, productivity is boosted, and 
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 costs are reduced.
The idea of wireless power transfer has also
been expanded to encompass larger-scale
systems, such as wireless power grids. These
grids could revolutionise how power is
distributed and enable energy transfer to
remote or inaccessible locations by
transmitting electricity over vast distances
without requiring extensive infrastructure.
Wireless power transfer does confront
several difficulties, despite its many benefits.
One such barrier is energy transfer efficiency
over greater distances, as energy losses
might happen during transmission.
Researchers are actively working to advance
technology and discover creative solutions
to maximise efficiency and reduce power
loss.
In conclusion, wireless power transfer has
become an innovative technology beyond
just charging gadgets. Its uses cut across
many industries, providing convenience,
adaptability, and efficiency. Wireless power
transmission can transform how we power
our devices and remodel our energy
infrastructure for a more connected and
sustainable future as research and
development proceed.

Second Year Electrical Engineering



Battery Advances in Revolutionising Energy
Storage

               Sapkale Harshal 

Energy storage is essential to modern
society because it allows us to harness and
use electricity effectively. Batteries are one
technology at the forefront of
advancements in energy storage.
Significant developments have been
achieved over time, revolutionising the
industry and opening up new opportunities.
This essay will examine recent battery
advancements and emphasise how they
have the potential to change the way that
energy is produced.

1. Batteries made of lithium-sulfur: The
creation of lithium-sulfur batteries is one
promising innovation. Compared to
conventional lithium-ion batteries, these
batteries, which use Sulphur as the cathode
material, offer a high energy density and a
low cost. Recent studies have concentrated
on overcoming the drawbacks of lithium-
sulphur batteries, such as the solubility of
sulphur and the production of undesirable
byproducts. These developments may open
the door to more effective and affordable
energy storage options.

2. Solid-State Batteries: Developing solid-
state batteries is another important
innovation. Solid-state batteries use solid
electrolytes instead of the liquid electrolytes
used in traditional batteries. Because it
reduces the possibility of leaking and
increases stability, its design increases
safety. Higher energy densities and quicker
charging speeds are further benefits of
solid-state batteries. These batteries have
the potential to revolutionise portable
devices and electric vehicles, and
researchers are working hard to solve
production problems and lengthen the life
of these batteries.
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3. Flow Batteries: Flow batteries have
attracted interest as a potential large-scale
energy storage solution. Flow batteries,
unlike conventional batteries, store energy
in external tanks that hold electrolyte
solutions. Because of the ability to separate
energy storage capacity from power output,
flow batteries are very scalable. Flow
batteries' energy density and cost-
effectiveness have recently been improved,
making them a desirable alternative for
grid-level energy storage and renewable
energy integration.

4. Sodium-Ion Batteries: Developed in
place of lithium-ion batteries, sodium-ion
batteries use abundant sodium resources.
Sodium-ion batteries may offer comparable
energy storage capabilities for less money.
Intending to bring sodium-ion batteries to
market soon, researchers actively strive to
address their drawbacks, such as lower
energy density and shorter cycle life.

Advances in battery technology are
revolutionising energy storage, opening up
fresh avenues for a reliable and effective
energy future. The shift is being driven by
improvements in sodium-ion, solid-state,
flow, and lithium-sulphur batteries. These
innovations not only enhance the efficiency,
cost-effectiveness, and performance of
energy storage systems but also pave the
way for the widespread use of renewable
energy sources. We can anticipate a future
with clean and dependable energy as
experts work to push the limits of battery
technology.



Next-Generation Solar Panels: Unlocking
Efficiency and Durability

Solar panels are essential for using solar
energy, which has emerged as a viable
renewable energy source. The creation of
next-generation solar panels has been a
focus of study and innovation as technology
develops. The solar energy sector will be
revolutionised by these cutting-edge solar
panels designed to maximise efficiency and
longevity. The potential of next-generation
solar panels to change the landscape of
renewable energy is highlighted in this
article as we examine their main
characteristics and advantages.

1. Increased Efficiency: Next-generation
solar panels are engineered to attain much
greater energy conversion efficiencies than
older models. These panels maximise the
capture and conversion of sunlight into
practical electricity using cutting-edge
materials and manufacturing processes.
Modern designs prioritise reducing energy
losses via reflection, heat dissipation, and
other sources to increase efficiency. Higher
energy yields and a quicker return on
investment are made possible by improved
efficiency, which translates into increased
electricity generation and improved system
performance for solar power installations.

2. Advanced Materials: Next-generation
solar panels are built with cutting-edge
materials, which boosts their durability and
efficiency. For instance, perovskite, a novel
semiconductor material, is being
investigated for its excellent light absorption
capabilities, which could lead to higher
conversion efficiencies. Additionally,
improvements in surface texturing and anti-
reflective coatings help reduce energy loss
from reflection and maximise incoming
sunshine. These cutting-edge materials 
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significantly improve performance and
efficiency for solar panel designs.

3. Longevity and endurance: The endurance
of next-generation solar panels is ensured
by engineering, which also makes them
resistant to the effects of the environment.
The main emphasis of researchers and
producers is the development of sturdy
panel designs that can endure harsh
temperatures, humidity, and other testing
conditions. The panels' operational lifespan
is extended by improved encapsulation
materials and shielding coatings that
protect them from moisture, UV rays, and
physical harm. This improved toughness
lowers maintenance requirements, boosts
the dependability of solar power systems,
and results in more consistent energy
production throughout the panel's lifetime.

4. Flexible and Lightweight Designs: Flexible
and lightweight solar panels have attracted
much attention recently. The increased
design flexibility of these next-generation
panels makes them appropriate for various
uses, such as curved surfaces, portable
gadgets, and wearable technologies. These
panels can be effortlessly integrated into
many different goods and structures thanks
to cutting-edge materials and production
processes, increasing the potential solar
energy applications. These panels'
adaptability and light weight make
installation easier and lessen the overall
weight strain on structures, creating new
opportunities for the use of solar energy.



Charging the Future: The Electric Vehicle
Revolution

Harshal Padmor

Electric vehicles (EVs) are undergoing a
profound transformation that is changing
the automotive sector. This revolution is
being sparked by the rising desire for more
eco-friendly transportation options, a
decline in the use of fossil fuels, and the fight
against global warming. The vital
component of charging infrastructure, which
is at the fore of this transformation and is
essential to guaranteeing the smooth
adoption and broad usage of EVs, is at the
forefront. We will discuss The importance of
charging infrastructure and its crucial role in
determining the future of electric mobility. 

The Importance of Charging Infrastructure:
Electric vehicle (EV) owners can recharge
their vehicles thanks to a charging station
network. This infrastructure is essential for
sustaining the increasing number of EVs on
the road today. Convenience, accessibility,
and dependability are assured by a vital
charging infrastructure, all of which
decrease major objections to EV adoption.

Convenience and Accessibility: The
availability of charging stations is one of the
main issues for prospective EV purchasers. A
well-designed charging infrastructure offers
a network of stations thoughtfully positioned
in diverse settings, including homes,
businesses, shopping malls, and along main
thoroughfares. This ubiquitous accessibility
guarantees EV owners the ease of charging
their cars whenever necessary, minimising
range anxiety and boosting ownership
confidence.

Efficiency and Reliability: Charging
infrastructure is essential to assuring the
dependability and effectiveness of EV
charging. Modern, fast charging stations 
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 with the latest technology make quick
recharge periods possible, which minimises
downtime for EV owners. Fast-charging
stations and other advanced charging
infrastructure can provide a significant
amount of energy quickly, making long-
distance driving possible and equivalent to
refuelling at conventional petrol stations.

Integration with the Power Grid: Charging
infrastructure must be easily linked with the
current power grid to allow the broad
adoption of EVs. To maximise the usage of
renewable energy sources while avoiding
overtaxing the grid, this integration
necessitates precise planning and
coordination. The charging process can be
improved, and the load on the power grid
during peak times can be reduced with
innovative charging technologies like
demand response and time-of-use pricing.
Additionally, thanks to bidirectional charging
technology, EVs can function as mobile
energy storage devices, which offers a
potential remedy for grid stabilisation and
energy management.

Future Prospects and Challenges:
Infrastructure for electric vehicle charging
must keep up with the market's rapid
growth. To increase accessibility and
convenience for EV owners, governments,
businesses, and stakeholders must work
together to invest in constructing more
charging stations, particularly in public
spaces and rural areas. Standardising
charging connectors and protocols is
essential to ensuring compatibility and
interoperability across various EV models
and charging stations.



Renewable Energy Integration: Overcoming Grid
Challenges

Tushar Patil

Solar, wind, and hydroelectric power all play
key roles in the global energy mix, which is
increasingly dominated by renewable
energy sources. Renewable energy sources
have indisputable environmental
advantages, but integrating them into
current power systems presents a number of
difficulties. In order to ensure a smooth
transition to a cleaner and more sustainable
energy future, this article examines the grid
problems connected with the integration of
renewable energy sources and considers
potential solutions.

1. Intermittency and Grid Stability: Because
they are dependent on the weather and
natural resources, renewable energy
sources are by their very nature intermittent.
For example, the intermittent nature of solar
and wind energy poses problems for grid
stability since jarring changes in generation
can put a burden on the infrastructure.
Advanced forecasting methods, such
machine learning algorithms, can be used to
predict renewable energy generation and
adjust grid operations as necessary to
handle this. Batteries and pumped hydro
storage are two examples of energy storage
technologies that can be extremely helpful
in taming the intermittent character of
renewable energy sources, bringing stability,
and balancing the supply and demand for
electricity.
2. Grid Infrastructure and Upgrades: To
integrate renewable energy, the grid
infrastructure must be upgraded and
expanded. New transmission lines must be
built since many renewable energy sources
are situated in remote locations with poor
grid access. Furthermore, to accommodate
greater capacity and bi-directional power
flows, renewable energy projects energy
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sometimes necessitate grid modifications.
For the development of comprehensive
plans for grid expansion and modernization,
collaboration between governments, utilities,
and private players is essential. This
collaboration will help identify locations that
need infrastructure expenditures.
3. consumption Response and Grid
Flexibility: The generation of renewable
energy is frequently variable, which may not
coincide with conventional consumption
patterns. Demand response initiatives and
grid flexibility are essential for overcoming
this problem. With demand response,
customers can modify their electricity usage
in response to real-time price or grid
operator signals. Renewable energy
integration can be optimised by rewarding
flexible electricity use, which lowers the
demand for traditional backup power
sources. Demand response tactics are made
possible by smart grid technologies,
including automated demand management
systems and smart metres.
4. Regulatory Frameworks and Market
Design: The successful grid integration of
renewable energy depends on a supportive
regulatory environment. Policies should
promote the production of renewable
energy, simplify the application procedure
for permits, and offer incentives for grid
operators to spend money on infrastructure
improvements. The full value of renewable
energy should also be reflected in market
design, which should also include measures
to reward flexibility and grid services. Peer-
to-peer energy trading and real-time
pricing are two examples of cutting-edge
market models that can be implemented to
make it easier to integrate renewable energy
sources and build a more resilient,
decentralised grid.



SECTION - II

08

Journal Papers

20
21

-2
2



Data Mining and Machine Learning Based Hybrid Marketing Decision
Support System
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HUMAN GAIT RECOGNITION BY FUZZY REPRESENTATION OF 
PARTIAL WAVELET COHERENCE



22



23



24



25



26



27



28



29



30



31



32

POSE INVARIANT FACE RECOGNITION IN VIDEO
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UWB BPF Using Hybrid Microstrip CPW with DGS Structure for
Future Wireless Communication
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