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MESSAGE

| am delighted to know that Government College of Engineering, Keonjhar is celebrating its
Silver Jubilee, marking twenty five years of excellence in technical education and dedicated
service to society.

Over the years, the institution has contributed significantly to nurturing skilled engineers and
professionals who are playing an important role in the industrial and socio-economic
development. Such milestones reflect the commitment of the faculty, alumni and all
stakeholders associated with the college.

| am also pleased to learn that a Commemorative Silver Jubilee Souvenir is being brought
out on this occasion to highlight the institution's journey, achievements and future aspirations.

I wish the Silver Jubilee celebrations and the publication of the souvenir great success.

[(Harl Babu Kembhampati)
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MESSAGE

| am glad to know that the Government College of Engineering, Keonjhar is celebrating its
Silver Jubilee on 11th and 12th April 2026 and bringing out a souvenir in commemoration.

Over the past twenty-five years, GCE Keonjhar has played a significant role in strengthening
technical education in Odisha. By nurturing generations of skilled engineers, researchers, and
professionals, the institution has contributed meaningfully to the industrial growth and socio-
economic development. lts emphasis on quality education, research, and character-building
continues to shape responsible citizens dedicated to nation-building.

| extend my warm greetings to the students, faculties on this occasion and wish the
celebration all success.

N ’n"‘,‘, 1

(Mohan Charan Majhi)
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MESSAGE

| am pleased to learn that the Government College of Engineering (GCE), Keonjhar, is celebrating its Silver
Jubilee on the 11th and 12th April 2026. Completing twenty-five years of distinguished service in the field of
technical education is a noteworthy milestone, reflecting the institution's sustained commitment to academic
excellence, knowledge creation, and the development of professional talent.

Over the past two and a half decades, GCE Keonjhar has contributed significantly to quality pedagogy,
innovative research, and the nurturing of a highly skilled and industry-ready workforce. In an era marked by
rapid technological advancement and national priorities in innovation, digital transformation, and self-reliance,
institutions of this stature play a vital role in strengthening human capital and fostering future-ready engineers
and entrepreneurs.

| commend the faculty, staff, students, and alumni of GCE Keonjhar, as well as the organising committee, for
their dedicated efforts in convening the Silver Jubilee celebrations. | also appreciate the initiative to bring out
a commemorative souvenir, which will serve as a fitting tribute to the institution's remarkable twenty-five-year
journey.

| wish the Silver Jubilee celebration every success and trust that this will inspire renewed commitment,
meaningful collaboration, and continued academic excellence in the years ahead.

S

{Bhupendrs Singh Poonia)
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MESSAGE

| am pleased to know that Government College of Engineering, Keonjhar is celebrating its
Silver Jubilee on 11th & 12th April 2026 and bringing out a Souvenir to mark this important
milestone.

The completion of twenty-five years of this esteemed institution is indeed a matter of pride for
the district. Over the years, the college has played a significant role in imparting quality
technical education and nurturing talented engineers who contribute to the development of
society and the nation.

The Silver Jubilee celebration will be a wonderful opportunity for students, alumni, teachers
and well-wishers to come together, reflect on the achievements of the past and renew their
commitment towards excellence in education and innovation.

| congratulate the organizers for their efforts in arranging this celebration and bringing out the
Souvenir. | wish the Silver Jubilee Celebration every success and extend my best wishes for
the continued progress and bright future of the institution.
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MESSAGE

| am delighted to learn that Government College of Engineenng, Keonjhar is going to celebrate its Silver
Jubilee function during the academic session 2025-26 marking 25 years of its dedicated service in the field
of technical education on 11th & 12th April, 2026. Further, to commemorate the land mark occasion, a
SOUVENIR of the celebration is being brought out. | take this opportunity to extend my best wishes to all the
faculty members, staff, students and the editorial board who have been instrumental in this Silver Jubilee

function and wish all success for the sound growth of this institution.

ﬂrhﬁ/& Icurmery Rath,

(Prof. Amiya Kumar Rath)
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MESSAGE

It gives me immense pleasure to extend my heartiest congratulations to the Government College of
Engineering (GCE), Keonjhar, as it celebrates its Silver Jubilee, Over the past 25 years, this institution has
transformed from its origins as the Orissa School of Mining Engineering into @ premier multi-disciplinary
destination for technical education GCE's "Journey of Engineering Excellence” has been. instrumental in
nurturing the skilled professionals who drive India’s mineral and mining sectors.

The Silver Jubilee Innovation Conclave (SJIC 2026), scheduled for April 11th and 12th, arrives at a critical
juncture for our industry. As we look toward Industry 5.0 and the integration of Al-driven technologies in
engineering, the themes of this conclave-ranging from Net-zero engineering to the beneficiation of critical
and rare earth. minerals are perfectly aligned with the national vision for a sustainable and technologically
advanced India.

Hindustan Copper Limited (HCL), as "The Copper Miner to the Nation,” is proud to be associated with this
milestone as a Silver Sponsor. We recognize that the future of sustainable mining and metal production relies
heavily on the synergy between industrial operations and academic research. The participation of practicing
engineers, policymakers, and students in this Conclave will undoubtedly spark the innovation required to
meet the contemporary challenges of our era.

On behalf of the entire HCL family, | wish the organizers, the Alumni Association, and all delegates a highly
productive and inspiring event. May the Silver Jubilee celebrations be a grand success, and may GCE
Keonjhar continue to shape competent engineers who contribute to the growth and social responsibility of
our nation for decades to come.

AN f'."‘ {/_\ _': ‘:‘-‘ # .

Sanjiv Kumar Singh
Chairman and Managing Director
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My heartiest congratulations on completing 25 glorious years of excellence! Your Silver Jubilee is a
celebration of vision, teamwork, and unwavering dedication. It gives me great pleasure to acknowledge the
Silver Jubilee Celebration of the Government College of Engineering (GCE) Keonjhar, scheduled for the 11th
and 12th April 2026. The institution's dedication to quality pedagogy, innovative research, and the
development of a highly skilled workforce is truly commendable. As we look toward the future, | am confident
that the college will continue to leverage emerging technologies to transform students into not only industry-
ready professionals but also visionary entrepreneurs.

| extend my warmest congratulations to the facuity, staff, students, the editorial board and wish the Silver
Jubilee celebrations every success.

Thank you to everyone who contributed to this incredible journey.

Prot P K. Sanapal
BoG Chairman GGE Keonjhar
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MESSAGE

| heartly congratulate all on completing twenty-five glorious years of excellence. This Silver
Jubilee is a celebration of togetherness, memories and milestones, commitment, strength,
dedication and beautiful testament to love.

It gives me immense pleasure to acknowledge the Silver Jubilee Celebration of the
Government College of Engineering (GCE) Keonjhar, scheduled for 11th and 12th April 2026.
The institution's dedication to quality pedagogy, innovative research and the development of
a highly skilled workforce is truly commendable. As we look toward the future, | am confident
that the college will continue to leverage emerging technologies to transform students into not
only industry-ready professionals but also visionary entrepreneurs.

| extend my warmest congratulations to the faculties, staffs and students and | wish the Silver
Jubilee celebrations every success. Thank you to everyone who contributed to this incredible
journey.

Congratulations to All on this wonderful journey and beyond.

Frol Saro) Kumar Satangi
Principal, GCE Kaanjhar
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MESSAGE

It gives me immense pride and heartfelt pleasure to extend my warm greetings to the entire GCE- Keonjhar
family on the momentous occasion of its Silver Jubilee celebration.

Twenty-five years is not just a milestone in time, but a testament to the institution’s unwavering commitment
to academic excellence, innovation, and character building. From its humble beginnings with no infrastructure
to its present stature, GCE Keonjhar has grown into a beacon of knowledge, shaping countless young minds
and nurturing future ready leaders and responsible citizens.

As an alumnus and serving as the President of the Alumni Association, | feel deeply honoured to be part of
this incredible journey. The values, friendships, and experiences we gained here continue to guide us in our
personal and professional lives. The bond we share with our alma mater is timeless, and this celebration
rekindles those cherished memaories while inspiring us to give back even more meaningfully.

The Silver Jubilee is not only a celebration of the past but also a gateway to the future. It is an opportunity
for all stakehoiders—students, faculty, alumni, and well-wishers—to come together, reflect on achievements,
and collectively envision a brighter, more impactful path ahead.

On behalf of the alumni community, | extend my sincere gratitude to the faculty and administration for their
dedication and tireless efforts in upholding the legacy of this institution. | also encourage our fellow alumni to
stay connected, contribute actively, and support the continued growth and excellence of GCE Keonjhar.
May this institution continue to flourish, inspire, and reach greater heights in the years to come.

Wishing everyone a memorable and grand Silver Jubilee celebration.

With warm regards,

74%41«»--—::

Ajit Patra
President, Alumni Association
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MESSAGE

The celebration of the Silver Jubilee of Government College of Engineering, Keonjhar is not merely a

milestone of time, but a celebration of a legacy shaped by generations of students, faculty, and alumni who
have carried the spirit of this institution far beyond its campus.

As the Professor In-Charge, Alumni Affairs and Convenor of this Silver Jubilee Celebration, it is deeply
fulfilling to witness the strong and enduring bond that connects our alumni community with their alma mater.
Each alumnus is a reflection of the institution’s values, achievements, and aspirations, and together they
form a vibrant network that continues to inspire and uplift the present generation.

This Silver Jubilee is a unique opportunity to reconnect, to relive cherished memories, and to celebrate the
shared journey that binds us all. It is also a moment to acknowledge the contributions of those who have
played a role in shaping the institution's growth over the past twenty-five years.

As we come together to mark this significant occasion, we reaffirm our commitment to strengthening alumni
engagement, fostering collaboration, and building a future that honours our past while embracing new
possibilities.

| extend my heartfelt greetings and best wishes to all members of the GCE Keonjhar fraternity and look
forward to welcoming our alumni back to their home—where their joumney once began.

With warm regards,

Dr. Soumya Ranjan Mallick
PIC — Alumni Affairs & Convenor, Silver Jubilee Celebration
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MESSAGE

Twenty-five years is more than a passage of time—it is a journey of dreams, dedication, and transformation.
As we celebrate the Silver Jubilee of our beloved alma mater, we look back with pride on a legacy built on
academic excellence, personal growth, and lifelong bonds.

From our humble beginnings as Orissa School of Mining Engineering, Keonjhar (Degree Stream), to the
institution we cherish today, every step reflects resilience and aspiration. This Souvenir is not just a collection
of memories, but a living tapestry of voices, experiences, and hopes that continue to shape our future.

| extend my heartfelt gratitude to our Alumni Society, dedicated faculty, staff, and spirited students whose
commitment keeps this legacy alive.

May this milestone inspire us to reach even greater heights in the years to come.

(Umeusgnta (Acheaca

Dr. Umakanta Behera
Co-Convenor, Silver Jubilee Celebration
Government College of Engineering, Keonjhar
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EDITORIAL

DR. SOUMYA RANJAN MALLICK [GCE, KEONJHAR]

[EMAIL: mallicksoumyaranjan@gmail.com]

The twenty-fifth year of an institution is a landmark that occurs but once in a lifetime—a Silver
Jubilee that radiates a profound sense of fulfiment. As we gather to celebrate this milestone, our
hearts swell with the sweetness of shared success, even as we pause in a quiet, solemn moment of
silence. We remember those cherished souls who walked these halls with us but have since
departed for their heavenly abode; though they are no longer here to share this day, their spirits
remain woven into the fabric of our joy.

This anniversary is a living tribute to a vast universe of visionaries. It is the result of the tireless
dedication of teachers, the steadfast support of staff, and the vibrant energy of thousands of students
who have poured their best selves into this sanctuary of learning. Together, they have sculpted the
glory our Alma Mater enjoys today as a beacon of technical education in Odisha. The journey of
these twenty-five years is marked by a unique character—a spirit of resilience and excellence that we
have sought to capture in the very artistry of this souvenir’s cover.

Serving as the editor of this compendium has been a deeply rewarding journey. Within these pages,
our alumni have contributed a rich mosaic of articles, the heart of which lies in the "Reminiscences"
section. Here, authors have reached back into the "bosom of the Alma Mater," pulling forward
memories painted with a tender mix of sentiment, laughter, and perhaps a dash of old-school
mischief. As you read, you may find yourself transported, swaying gently back toward the sun-
drenched landscapes of your own youth.

To make this souvenir a true collector's item, we have nested several distinct sections:

< Alma Mater: This section features exhaustive writings on the history of GCE, Keonjhar, including
a meticulous chronicle.

« Creative & Technical Spaces: From the "Personal Space" section reflecting life experiences to
delicate "Poems" and rigorous "Technical Articles," this compendium offers a balance of heart and
intellect.

e The Archives: We have gathered rare images spanning the full twenty-five years. While some of
the oldest photographs may show the grain of time, their "poor quality" is more than compensated
for by the priceless, unforgettable moments they preserve.

This publication is the result of an immense collective effort. | am profoundly grateful to the authors

for their "labour of love" and for their grace in handling my persistent reminders. My thanks also go to

the friends who rummaged through their personal "kits" to find the photographic gems that grace
these pages, and to our valued sponsors whose support made this possible.

While | have strived for perfection, any flaws within these pages rest solely with me. | invite you to
read with a graceful heart and let these stories carry you home.

Happy Reading!

s &
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ABOUT
ALMA MATER

DR. SOUMYA RANJAN MALLICK, MRS. BHAKTISHREE NAYAK [GCE, KEONJHAR]

Established in 1995 and rooted in the historic legacy of the Orissa School of Mining Engineering

(Degree Stream), the Government College of Engineering (GCE), Keonjhar, has emerged as a premier
technical institution in Northern Odisha. Over the decades, the college has strategically evolved,
integrating modern pedagogical standards with its foundational commitment to technical excellence.

Currently affiliated with the Biju Patnaik University of Technology (BPUT) and approved by the AICTE,
GCE Keonjhar offers a comprehensive academic portfolio across seven undergraduate B.Tech
disciplines: Mining Engineering, Mechanical Engineering, Electrical Engineering, Mineral Engineering,
Metallurgical & Materials Engineering, Computer Science & Engineering, Civil Engineering.

The Government of Odisha has designated GCE Keonjhar as a Centre of Excellence, specifically
highlighting its leadership in Mining and allied industries. It holds the distinction of being the only
government institution in the state dedicated to Mining and Mineral Engineering. This specialization is
bolstered by the college's strategic location in the Keonjhar district—a region globally recognized for its
vast reserves of iron ore and diverse mineral wealth.

The Institution’s mission is centered on cultivating high-caliber technocrats equipped to drive national

development. This objective is realized through:

1. Expert Faculty: A cadre of experienced and highly qualified educators,

2. Modern Pedagogy: A curriculum designed to meet contemporary industrial demands through
advanced teaching methodologies.

3. Industrial Synergy: Strong institutional linkages that facilitate robust internship programs, industrial
training, and live projects. By bridging the gap between theoretical academic frameworks and real-
world industrial applications, GCE Keonjhar ensures its graduates are uniquely prepared to navigate
the complexities of the global engineering sector.

SILVER JUBILEE CELEBRATION 01




STRATEGIC CONNECTIVITY AND INFRASTRUCTURE

Situated across a sprawling 36.90-acre campus, the Government College of Engineering, Keonjhar,
offers a serene academic environment framed by verdant hills and valleys. The institution leverages its
picturesque landscape—characterized by natural forests and waterfalls—to foster a setting conducive
to both rigorous intellectual pursuit and personal development.

GCE Keonjhar benefits from a prime location on National Highways 6 and 215, ensuring seamless
connectivity to major regional economic and academic hubs, including: Odisha: Bhubaneswar, Cuttack,
Rourkela, and Sambalpur, & Neighboring Cities: Jamshedpur and Kolkata. The campus is conveniently
located 5 km from the Kendujhargarh railway station, with the nearest primary air hub situated in
Bhubaneswar. The institution’s physical infrastructure is undergoing continuous modernization. Current
facilities include: Four Academic Blocks and a dedicated Workshop Block, State-of-the-art Laboratories
tailored for specialized technical training & Digital Library, providing students with comprehensive
access to global research databases and academic literature.

MISSION AND VISION

The institution aims to develop engineers with global expertise and practical skills, capable of excelling
in interdisciplinary environments. It fosters innovation, entrepreneurship, leadership, critical thinking,
and problem-solving abilities to enable meaningful contributions to society and industry. Emphasis is
placed on sustainable development, ethical values and holistic professional responsibility. The vision is
to become a centre of excellence in higher education, producing demand-driven graduates with strong
technical expertise, analytical abilities, and adaptability. By integrating advanced technologies and
quality education, the institution strives to achieve a distinguished position among premier technical
institutes and contribute to academic excellence, industry growth, and nation building.

A LEGACY OF EXCELLENCE: THE 25-YEAR JOURNEY OF GCE, KEONJHAR

Government College of Engineering (GCE), Keonjhar, holds a distinguished position as the premier
state-governed engineering institution in Northern Odisha. Its evolution from a specialized mining
school to a multi-disciplinary engineering hub is a testament to academic resilience and community
leadership.

The Institution’s roots trace back to its tenure as the Orissa School of Mining Engineering (Degree
Stream). From 1995 to 2000, the college operated under the aegis of the Department of Industries.
Following a brief hiatus in student admissions between 1998 and 2000, a concerted advocacy effort
was launched to restore the institution’s academic functions. This successful revival in 2001 was driven
by the collective vision of Shri Mohan Charan Majhi, the present Hon’ble Chief Minister, Shri Ananta
Nayak, Hon’ble Member of Parliament, the respected Legislative Assembly members of Keonjhar
District & the proactive involvement of the Keonjhar Nagarika Manch and the student body. Marking a
new era for the college, the foundation stone for the current integrated campus at Jamunalia was
formally laid on December 16, 2006.

02 SILVER JUBILEE CELEBRATION
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“Foundation stone laying ceremony of GCE, Keonjhar (Formerly OSME (Degree stream), Keonjhar)”

The Institution has undergone a significant transformation in its identity, infrastructure, and academic
scope over the last three decades, positioning itself as a cornerstone of technical education in Odisha.
For fifteen years (1995-2010), the college operated from the diploma wing of OSME, Keonjhar. A major
milestone was achieved in 2011 when the institution transitioned to its dedicated permanent campus at
Jamunalia, Keonjhar. In 2012, the Skill Development and Technical Education Department officially
rebranded the institution as the Government College of Engineering (GCE), Keonjhar, reflecting its
expanded mandate beyond its original mining focus. Today, GCE Keonjhar stands as a self-governed,
premier technical institution, committed to fostering innovation and excellence from its Jamunalia campus.

STUDENT LIFE AND HOLISTIC DEVELOPMENT

The college prioritizes a balanced student experience through robust residential and extracurricular

frameworks:

+ Residential Amenities: High-quality hostels for men and women are equipped with essential utilities,
including high-speed Wi-Fi, fithess centers, and common recreational zones,

« Engagement & Innovation: Through various technical and cultural clubs, students are encouraged to

explore interests beyond the classroom. The flagship annual festival, “Utkarsh,” alongside various
technical symposia, serves as a premier platform for showcasing innovation and creative talent,

« Athletics: Dedicated infrastructure for sports such as cricket and badminton ensures physical well-
being and fosters a spirit of teamwork.

CAREER ADVANCEMENT AND PLACEMENT

A proactive Training & Placement Section serves as the bridge between academia and industry. By
organizing regular placement drives and professional grooming sessions, the Section ensures that
students secure opportunities with top-tier organizations. Our students have been successfully placed in
leading upstream sectors and prestigious organizations such as Apmosys, Cognizant, Adani Group,
Vedanta, Balasore Alloys, MRF Tyres, Kashvi International, LTI Mindtree, Eco space, TMC Mineral
Resources, MSP Group, Shyam Metallics, and Lloyds Consulting & Engineering, among others. These
placements reflect the strong industry readiness, technical competence, and professional excellence of
our graduates. A significant number of GCE students have secured positions among the top ranks in
Civil Services examinations (OCS), while many have successfully qualified for prestigious roles such as
OPSC Mining Officers and Odisha Engineering Service (OES) Officers, reflecting the academic
excellence and competitive strength of the institution.
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TECHNICAL SOCIETIES: CULTIVATING HOLISTIC EXCELLENCE AT GCE KEONJHAR

The Student Society at the Government College of Engineering (GCE), Keonjhar, serves as the
cornerstone of campus life, fostering an environment rooted in inclusivity, cooperation, and active
engagement. Beyond the rigorous academic curriculum, the Society provides a vital platform for
students to cultivate a sense of belonging while developing the "soft skills" essential for professional
success. Through a diverse portfolio of seminars, workshops, and competitions, the Society bridges the
gap between theoretical learning and industry application. These initiatives empower students with
leadership experience, ethical grounding, and creative problem-solving abilities, ensuring they graduate
as well-rounded professionals. Each academic department at GCE Keonjhar maintains a specialized
society or professional chapter, allowing students to align their extracurricular pursuits with their specific
career trajectories. By serving as a liaison between students and industry professionals, the Society
ensures that the students of GCE Keonjhar are not only technically proficient but also socially aware
and industry-ready. Through leadership roles and event management, students gain the confidence
required to make meaningful contributions to their future professions and the wider community.

CAMPUS LIFE AND TECHNICAL FESTIVALS

GCE Keonjhar is renowned for its vibrant campus culture, highlighted by several high-energy festivals
that promote innovation and inter-disciplinary collaboration: 1. UTKARSH: The flagship annual event,
blending cultural heritage with technical prowess, 2. XENESIS: The premier technical symposium,
featuring high-stakes competitions such as Hackathons and Robo-Wars, 3. Annual Technical Fest: A
regional attraction that draws talent from various colleges to compete in robotics, automation, and l1oT
challenges. To celebrate the unique identity of each discipline, the college hosts targeted festivals:
ANWESHAN, VIDYUTTAM, NIRMAAN, MXPLORE, DHATVIK.

THE STUDENT ACTIVITY CENTRE: A HUB FOR INNOVATION AND CREATIVITY

At the Government College of Engineering (GCE), Keonjhar, the Student Activity Centre (SAC) serves
as the primary conduit for student governance and extracurricular excellence. The Institute places a
high premium on student perspectives, empowering the collective student body to shape campus
culture. This collaborative "team-first* philosophy is the cornerstone of the institution’s success in
hosting high-impact events and fostering a dynamic learning environment beyond the classroom.

TECHNICAL & RESEARCH CLUBS

The technical landscape at GCE Keonjhar is driven by a dynamic cluster of student-led societies. Under
the strategic guidance of SARC, clubs like Club Innovare and RAW push the boundaries of coding and
robotics through hands-on innovation. The Innovation and Entrepreneurship Cell (IEC), also known as
Bizruptors, serves as a premier incubator for startup culture and leadership. Complemented by
specialized branches for Mining and Mechanical engineering, these groups bridge the gap between
classroom theory and industrial application, ensuring every student graduates with a competitive,
professional edge.
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S.A.R.C. (SPACE ADVANCEMENT & RESEARCH CELL)

Established in 2025, SARC is the frontier for aerospace enthusiasts at GCE. The cell currently focuses
on high-altitude challenges and model rocketry. Its strategic roadmap includes: Satellite Design:
Developing CubeSats and small-scale orbital projects, Mission Simulation: Conducting astrophysics
research and space mission modelling & Industry Collaboration: Partnering with national space
agencies to provide students with hands-on technical experience.

ROBOTICS AND AUTOMATION CLUB (RAW)

RAW is a multidisciplinary community dedicated to the design and fabrication of autonomous systems.
The club provides a comprehensive support ecosystem for its members, offering: 1. Technical
Workshops: Specialized training in mechanical design, electronics, and automation, 2. Resource
Support: Access to financial aid, hardware components, and expert mentorship for innovative projects &
3. Competitive Platforms: Organizing internal and inter-collegiate robotics competitions to sharpen real-
world engineering skills.

ENTREPRENEURSHIP AND PROFESSIONAL DEVELOPMENT

Inaugurated in 2025, Bizruptors is the epicentre of startup culture on campus. The cell has already
established a strong presence by participating in the National Entrepreneurship Challenge (NEC) and
hosting the IIT Bombay-affiliated “llluminate" workshop.The E-Cell of Government College Of
Engineering, Keonjhar has secured 315t rank among 4000 colleges competing all across India.

CREATIVE ARTS & MEDIA

The creative and media pulse of GCE Keonjhar is defined by the collaborative synergy between
Foresight and the Incredible Dance Crew (IDC). While Foresight serves as the institution’s visual
chronicler through professional photography, cinematography, and digital storytelling, IDC acts as the
rhythmic heartbeat of the campus, delivering high-energy choreographed performances that span
diverse genres. Together, these premier clubs balance the college's technical rigor with artistic
excellence, ensuring that every milestone—from scenic campus life to major state-level fests—is both
celebrated with passion and preserved through a sophisticated, cinematic lens.

IDC (DANCE & MUSIC CLUB)

The IDC focuses on developing students as physically articulate and expressive communicators of the
performing arts. Cadence (Music Wing provides a professional platform for vocalists and
instrumentalists across all genres. From the Dramatic Fest to the Technical Fest, these musicians
curate high-energy performances that define the campus atmosphere, demonstrating exceptional time
management and artistic dedication.

FORESIGHT (THE PHOTOGRAPHY CLUB)

Foresight is a creative collective of amateur photographers and cinematographers from all academic
departments. The club serves as the official media body for the college, while providing structured skill
development in 1. Technical Mastery: Training in advanced camera operations and lighting, 2. Post-
Production: Workshops on professional graphic design and video editing software, 3. Creative
Expression: Empowering students to evolve from hobbyists to short-film makers and visual storytellers.
Through these diverse societies, GCE Keonjhar ensures that every student has the opportunity to
discover, develop, and deploy their creative and technical talents, preparing them for a multifaceted
professional career.
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ABOUT THE ALUMNI ASSOCIATION OF GCE, KEONJHAR

Government College of Engineering (GCE), Keonjhar is supported by a strong and dynamic alumni
network, represented by the GCE, Keonjhar Alumni Association. Initially established in 2006 as the
OSMIANS Degree Society, it was subsequently registered under the Societies Registration Act, 1860 as
the GCE Alumni Association in 2025. Notably, two alumni members serve on the Board of Governors,
contributing significantly to the institution’s governance.

The association comprises accomplished professionals who are well placed in leading companies and
upstream industries both in India and abroad, and who actively contribute to the institution’s growth and
development. Alumni play a crucial role as mentors, providing continuous guidance in academic as well
as administrative matters. The college also organizes an annual alumni meet, “Samaavesh,” to foster
stronger connections and sustained engagement.

The Alumni Association has further played a pivotal role in organizing the Silver Jubilee Celebration,
with its members actively participating through their representation in the Steering Committee.

FUTURE DEVELOPMENT

Plans are underway to expand the campus footprint with additional academic wings, advanced
residential quarters, administrative facilities, and integrated recreational parks. Over the next 25 years,
GCE aims to evolve into a well-recognized centre of excellence in engineering education and research.
It will strengthen industry collaborations, promote innovation and startups through incubation centres,
and enhance research output. Infrastructure will be modernized with smart classrooms, advanced
laboratories, and digital learning platforms. Emphasis will be placed on exceptionally well-structured
academics, faculty development, and interdisciplinary learning. GCE aspires to produce industry-ready
graduates, contribute to technological advancement, and play a significant role in national and global
development.

CONCLUSION

GCE Keonjhar remains steadfast in its commitment to excellence, serving as a premier hub for learning
and innovation. By integrating technical mastery with social responsibility, the institution continues to
shape the next generation of industry-ready engineers

s &
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CRITICAL
MINERALS IN ODISHA

AND THE CURRENT SCENARIO
DR. SOUMYA RANJAN MALLICK & MAHESH MUNDA [GCE, KEONJHAR]

EMAIL- mallicksoumyaranjan@gmail.com , mahesh.rjmi123@gmail.com

EXTENDED ABSTRACT

Critical minerals have emerged as a cornerstone of economic development, technological
advancement, and national security for modern economies. These minerals are characterised by
their essential role in strategic sectors and their vulnerability to supply disruptions due to limited
availability or geographically concentrated production. Recognising their importance, the Government
of India identified 30 critical minerals through a comprehensive assessment considering factors such
as resource availability, import dependency, clean energy applications, and industrial demand. These
include minerals such as cobalt, lithium, nickel, rare earth elements (REE), graphite, titanium, and
others that are vital for emerging technologies and sustainable development.

Odisha plays a significant role in India’s critical mineral landscape, hosting 10 out of the 30 identified
minerals, namely cobalt, copper, graphite, nickel, platinum group elements (PGE), rare earth
elements, tin, titanium, vanadium, and zirconium. Among these, graphite and titanium have confirmed
reserves, while others are primarily in the resource stage. The state is particularly rich in cobalt,
accounting for approximately 69% of India’s total resources, mainly concentrated in the Sukinda
region of Jajpur district. Similarly, Odisha contributes about 68% of India’s PGE resources and has
substantial nickel deposits in the Sukinda Valley and surrounding districts. Graphite reserves are
widely distributed across districts such as Nayagarh, Balangir, and Kalahandi, while titanium and
zirconium are associated with coastal placer deposits. This mineral wealth positions Odisha as a
strategic hub for supporting India’s ambitions in clean energy, advanced manufacturing, and
technological self-reliance.

The importance of critical minerals is closely linked to India’s transition towards a low-carbon
economy and its commitment to achieving net-zero emissions by 2070. Minerals such as lithium,
cobalt, and nickel are fundamental to lithium-ion battery technologies that power electric vehicles
(EVs), renewable energy storage systems, and portable electronics. With India targeting 30% EV
penetration by 2030 and aiming to achieve 500 GW of renewable energy capacity, the demand for
these minerals is expected to increase significantly. In addition, critical minerals like gallium and
germanium are essential for semiconductor manufacturing, while vanadium and graphite are
important for next-generation energy storage solutions. The development of domestic capabilities in
the exploration, extraction, and processing of these minerals can reduce import dependency,
enhance strategic autonomy, and strengthen India’s position in global supply chains.

Despite its potential, India faces several challenges in securing a stable supply of critical minerals. A
major concern is the high level of import dependency, particularly on countries like China, which
dominates global production and processing of rare earth elements and other critical minerals.
Limited exploration data and inadequate geological surveys have resulted in low investor confidence,
as many mineral blocks lack advanced exploration status. Additionally, India faces a significant
processing gap, as domestic refining and value addition capabilities remain underdeveloped. Policy
implementation challenges, high capital investment requirements, long project gestation periods, and
environmental concerns further complicate the development of the sector. The growing volume of
electronic waste also highlights the need for efficient recycling systems, as valuable minerals such as
cobalt and rare earth elements are often lost due to informal recycling practices.
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Addressing these challenges requires a comprehensive and integrated policy framework. The
establishment of a dedicated national authority or centre of excellence for critical minerals would
enable effective coordination across exploration, extraction, processing, and recycling activities.
Strategic stockpiling of high-demand minerals can serve as a safeguard against potential supply
disruptions. In addition, targeted policy interventions—such as fiscal incentives, including subsidies,
tax concessions, and concessional financing—can stimulate greater private sector participation in
exploration and mining. Strengthening international collaboration through mineral diplomacy and
engagement in global partnerships can further diversify supply chains and mitigate geopolitical risks.
Moreover, the promotion of downstream industries through production-linked incentive (PLI) schemes
can enhance domestic manufacturing capabilities in key sectors, including batteries, solar
technologies, and electric vehicle components.

The development of a robust and efficient recycling ecosystem is equally critical for the recovery of
valuable minerals from electronic waste and end-of-life batteries. Enhanced investment in research
and development, particularly in advanced exploration technologies and sustainable mining
methodologies can significantly improve resource efficiency while minimizing environmental impacts.
Furthermore, the expansion of infrastructure in mineral-rich regions, including transportation networks
and energy systems, is essential to support and streamline mining operations. A strong emphasis on
environmentally responsible mining practices, coupled with community engagement and targeted skill
development initiatives, will ensure that resource extraction is conducted in a manner that is both
ecologically sustainable and socially inclusive.

In conclusion, Odisha is the backbone of India's strategic autonomy in the green energy transition,
hosting 10 of India's 30 critical minerals — especially Cobalt (69% of the national total), PGE (68%),
and Nickel. Cobalt, Nickel, and PGE together represent over 78% of Odisha's total critical mineral
resources by tonnage. Aligning Odisha's mineral wealth with India's Net-Zero 2070 target requires
urgent action on domestic processing, policy reform, international partnerships, and sustainable
mining practices.

Keywords: Sustainable Mining; Critical Minerals; Odisha; Energy Transition; Supply Chain Security
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ANTHROPOGENIC STRESS
AND ECOLOGICAL DEGRADATION

IN THE ARAVALLI HILLS
BHAKTISHREE NAYAK [GCE, KEONJHAR]

EMAIL- b_nayak@gcekjr.ac.in

ABSTRACT

The Aravalli Hill System, recognised as one of the oldest salt mountain ranges, features a delicate
geoeconomic environment that is crucial for climate management, groundwater replenishment, and
wildlife conservation in northwestern India. Despite its antiquity and ecological significance,
anthropogenic forces in the Aravalli region lead to ongoing degradation, exemplified by mining, urban
expansion, deforestation, and land transformation that result in unregulated land use and
diversification, particularly within the Delhi-NCR corridor. This study offers a comprehensive
geographical analysis of landscape use and alterations in land cover, ecological deterioration, and
hydrologically induced pressures in the Aravalli Hills, employing multitemporal satellite imagery, GIS-
based spatial analysis, and supplementary socio-environmental data layers. In light of a recent
judicial clarification by the Supreme Court of India in 2024, which stipulates that landforms exhibiting
less than approximately 100 m of relative relief should not be automatically classified as part of the
Aravalli Hill System for regulatory purposes, this study robustly employs geomorphological analysis in
accordance with the legally recognised definition to differentiate core hill systems from low- relief land
systems, while also addressing the current environmental changes within the study area. The results
indicate significant degradation and fragmentation of natural vegetation, a marked increase in
mining-affected and urbanised areas, and evident stress in the groundwater recharge zone, with
considerable spatial variation based on topographical accessibility and governance factors. It is
essential to recognise that even regions not encompassed by the legal definition of Aravalli offer
ecological and hydrological assistance, underscoring the inherent limitations of relief-based
classification standards. This work emphasises the necessity for comprehensive geoecological
zonation research, systematic land-use planning, and GIS-based monitoring strategies aimed at
reconciling environmental conservation and developmental requirements. This initiative integrates
physical geography, spatial analysis, and contemporary legal interpretation to discuss landscape
management alternatives for the Aravalli Hill in a rapidly evolving context.

Keywords: Aravalli Hills, Land Use Land Cover, Anthropogenic Stress, GIS and Remote Sensing,

Ecological Degradation, Groundwater Recharge, Urban Expansion, Environmental Governance,
Supreme Court Judgment
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ADOPTING
SMART MINING SYSTEM

FOR OPERATIONAL EXCELLENCY, SAFE & SUSTAINABLE MINING
SURYANSHU CHOUDHURY [ADITYA BIRLA GROUP, MUMBAI]

EMAIL- suryanshué@gmail.com

EXTENDED ABSTRACT

Today’s Mining Industry is in the process of tremendous transition of technology into all its activities
as compared to the traditional age-old approaches. With the onset of concept Industry 4.0, modern
industrialization breathed new life on adopting smart mining system which has driven us to explore lot
of potential benefits at different stages of the mining processes. The benefits of smart mining system
are numerous and their potential role in achieving operational excellence and supporting a circular
economy is significant. They enable reduced product development lifecycle times, improved
manufacturing quality control system, more efficient use and recovery of resources across the
lifecycle. Over the last decade there have been significant applications of smart mining system into
mining operations of leading mining companies across the globe.

The mining industry is at a critical inflection point where traditional practices must evolve to meet
rising demands for productivity, safety, and environmental responsibility. The adoption of Smart
Mining Systems powered by digital technologies such as IoT, Artificial Intelligence (Al), automation,
and advanced analytics has emerged as a transformative pathway to achieve Operational
Excellence, enhanced Safety, and Sustainable Mining. Smart mining integrates real-time data,
intelligent systems, and automated processes to create a connected and responsive mining
ecosystem. This shift enables mining operations to move from reactive decision making to predictive
and prescriptive approaches, ensuring higher efficiency and reduced operational risks.

Operational excellence in mining is achieved by optimizing resources, minimizing downtime, and
improving overall productivity. Smart mining systems enable real-time monitoring of equipment,
processes, and production metrics. With the help of sensors and data analytics, mining companies
can track equipment health and predict failures before they occur, significantly reducing unplanned
breakdowns. Automation of core mining activities such as drilling, hauling, and material handling
improves precision and consistency while reducing cycle times. Intelligent fleet management systems
optimize haul routes, reduce fuel consumption, and enhance asset utilization. Additionally, data-
driven mine planning ensures better ore recovery, reduced dilution, and improved grade control. By
integrating all operational data into centralized control systems, decision-makers gain complete
visibility of mining operations, enabling faster and more informed decisions. This leads to improved
productivity, cost efficiency, and overall operational reliability. Smart mining systems play a crucial
role in minimizing risks and ensuring a safer working environment. Real-time monitoring systems
equipped with sensors can detect hazardous conditions such as gas leaks, ground instability, dust
levels, and equipment malfunctions. These systems provide instant alerts, allowing for proactive
intervention before incidents occur.

The future of mining lies in intelligent, automated, and data-driven operations where technology not
only enhances efficiency but also ensures the well-being of workers and the preservation of natural
resources. Organizations that embrace this transformation will be better positioned to remain
competitive, compliant, and responsible in an evolving global landscape.

The successful adoption of smart mining requires a holistic approach that combines technology,
processes, and people. It involves building digital infrastructure, integrating data systems, and
upskilling the workforce to adapt to new technologies.
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Smart mining systems play a crucial role in minimizing risks and ensuring a safer working
environment. Real-time monitoring systems equipped with sensors can detect hazardous conditions
such as gas leaks, ground instability, dust levels, and equipment malfunctions. These systems
provide instant alerts, allowing for proactive intervention before incidents occur. The future of mining
lies in intelligent, automated, and data-driven operations where technology not only enhances
efficiency but also ensures the well-being of workers and the preservation of natural resources.
Organizations that embrace this transformation will be better positioned to remain competitive,
compliant, and responsible in an evolving global landscape.

The successful adoption of smart mining requires a holistic approach that combines technology,
processes, and people. It involves building digital infrastructure, integrating data systems, and
upskilling the workforce to adapt to new technologies.

Keywords: Mining; Smart Mining Systems; Industry 4.0; Operational Excellence; Mining Automation
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GEOTECHNICALLY CONSTRAINED OPENCAST MINE DESIGN

IN THICK ALLUVIAL OVERBURDEN:

A CASE STUDY OF MANDAR PARVAT COAL BLOCK, INDIA

SUDARSAN RATH & RAKESH KUMAR PRADHAN [CMPDIL, RANCHI]
EMAIL- pradhanrakesh@zohomail.com

EXTENDED ABSTRACT

The Mandar Parvat Opencast Coal Project represents a highly challenging and unconventional
mining scenario within the Indian coal sector due to the presence of an exceptionally thick alluvial
overburden. This study presents a comprehensive geo-technically governed mine design framework
developed specifically for this deposit, where conventional mining approaches are rendered
unsuitable. The research emphasizes the critical role of ground conditions in dictating mine planning,
equipment selection, and slope stability strategies.

The geological setting of the Mandar Parvat coal block is characterized by a thick Quaternary alluvial
cover, averaging approximately 82 meters in depth, overlying the productive Barakar coal measures.
A significant proportion of this overburden consists of weak clay materials exhibiting very low bearing
capacities ranging from 50 to 450 kN/m2. Such conditions pose severe limitations on the deployment
of conventional shovel-dumper systems, as the ground pressure exerted by heavy dumpers exceeds
the load-bearing capacity of the substrate. This fundamental geotechnical constraint necessitated the
development of an alternative mining system aligned with the prevailing ground conditions.

A detailed geotechnical investigation was conducted to characterize the mechanical behavior of the
overburden and underlying strata. Laboratory testing and field assessments revealed that the clay-
dominated overburden is highly susceptible to deformation, bearing failure, and flow-type instability.
Additional hazards such as heave, viscous flow failure, and liquefaction of sandy horizons further
complicate mine design. These findings underscore the importance of adopting a design philosophy
driven by geo-mechanical parameters rather than conventional mining practices.

The study proposes a hybrid mining system tailored to the stratigraphic and geotechnical conditions
of the site. For the excavation of top overburden, compact Bucket Wheel Excavator (BWE) systems
integrated with conveyor-based material handling are recommended. These systems operate with
significantly lower ground pressure due to crawler-mounted configurations, making them suitable for
weak clayey terrains. The continuous mode of operation also enhances productivity and reduces
reliance on haul roads, which are prone to failure in such conditions.

Inter-seam partings comprising relatively competent materials such as sandstone and shale are
excavated using hydraulic shovels and dumpers. These materials are strategically utilized in the
construction of stabilizing structures for overburden dumps. Coal extraction is carried out using
surface miner technology, enabling blast-free mining. This approach minimizes ground vibrations,
thereby enhancing slope stability and ensuring safe extraction in weak geological formations.
Additionally, surface miners provide improved selectivity and eliminate the need for primary crushing.

A major innovation presented in this study is the concept of Ring Dump stabilization for external
overburden dumps. In this approach, competent parting materials are used to construct a peripheral
containment bund around the dump. This engineered structure confines the weak clayey material
within, preventing lateral flow and reducing the risk of slope failure. The ring dump system effectively
distributes load and enhances overall stability, addressing common failure mechanisms observed in
clay-based dumps.

SILVER JUBILEE CELEBRATION 13




Slope stability analysis forms a critical component of the mine design framework. The study employs
limit equilibrium methods in compliance with regulatory guidelines to evaluate slope configurations
under varying geological conditions. Distinct slope angles are adopted for different strata, with flatter
slopes in clay-rich zones and steeper angles in competent rock formations. The design achieves
acceptable factors of safety for both pit slopes and overburden dumps, ensuring long-term stability.
Groundwater control measures, including dewatering and pore pressure monitoring, are also
incorporated to mitigate adverse hydro geological effects.

The mine planning strategy includes a phased approach to pit development, with detailed
configurations at different stages of the mine life. This enables systematic advancement, continuous
monitoring, and timely corrective actions. Internal backfilling is integrated into the design to reduce
the footprint of external dumps and promote sustainable land use. The final mine plan also considers
post-mining void management and the potential for utilizing residual voids for future overburden
disposal.

Production planning indicates a normative capacity of 15 million tonnes per year, with a peak output
of 17.5 million tonnes over an operational life of approximately 18 years. The integration of
continuous mining systems, optimized slope design, and innovative dump stabilization techniques
ensures both operational efficiency and safety.

In conclusion, this study demonstrates that successful opencast mining in thick alluvial deposits
requires a paradigm shift from conventional design practices to a geo-technically driven approach.
The Mandar Parvat project highlights the importance of detailed site characterization, adaptive
equipment selection, and innovative engineering solutions. The methodologies and design principles
developed in this work provide a valuable reference framework for similar mining conditions in India
and globally. By aligning mining practices with ground realities, the study establishes a pathway for
safe, efficient, and sustainable exploitation of challenging coal deposits.

Keywords: Geotechnical Mine Design; Alluvial Overburden; Bucket Wheel Excavator; Slope Stability;
Ring Dump Stabilization
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LESSONS FROM
MINE EXPLOSION DISASTERS IN INDIA:

A CASE STUDY BASED ANALYSIS
DR. ASHISH KUMAR DASH [NIT, RAIPUR]

EMAIL-ashishdash1991@gmail.com

EXTENDED ABSTRACT

Coal mining remains one of the most hazardous industrial activities, where accidents typically result
from complex interactions among technical failures, human errors, and latent organizational
deficiencies. Despite advancements in safety systems, explosion-related disasters continue to pose
serious threats in underground coal mines due to the presence of inflammable gases, coal dust, and
ignition sources such as spontaneous heating. A critical review of past incidents demonstrates that
such disasters are rarely caused by a single factor; instead, they evolve through a chain of failures
across multiple layers of the safety management system. Understanding these interactions is
essential for developing effective accident prevention strategies.

The Anjan Hill coal mine disaster of 2010 in India serves as a significant case for examining the
systemic nature of mining accidents. The explosion occurred in a depillaring panel susceptible to
spontaneous combustion, where the accumulation of inflammable gases and coal dust created an
explosive environment. The presence of oxygen and an ignition source in the form of advanced-stage
mine fire triggered a gas explosion followed by a coal dust explosion. The consequences were
severe, resulting in fatalities both underground and on the surface, indicating failure not only in
hazard control but also in emergency response and risk communication. A detailed review of the
sequence of events indicates that multiple warning signs were present prior to the disaster. Elevated
carbon monoxide levels, abnormal air blasts, and indications of spontaneous heating were observed
but not adequately acted upon. Production activities continued despite these signals, reflecting
deficiencies in hazard perception and risk assessment. This highlights a recurring issue in high-risk
industries, where operational priorities often overshadow safety considerations, leading to
normalization of hazardous conditions.

To systematically analyze such accidents, structured methodologies are essential. In this context,
three key methods are widely adopted: Event Sequence Analysis, Fault Tree Analysis (FTA), and the
Swiss Cheese Model (SCM). These methods complement each other by providing chronological,
logical, and systemic perspectives of accident causation.

The Event Sequence Analysis provides a step-by-step reconstruction of the accident, identifying how
initial conditions evolved into a catastrophic event. It helps in recognizing early warning signals and
understanding the timing of critical decisions. In the present case, it revealed that multiple pre-
explosion events were ignored, allowing hazardous conditions to escalate.

The Fault Tree Analysis (FTA) is a deductive, logic-based method used to trace the pathways leading
to a specific undesired event, such as an explosion. It identifies combinations of failures-technical,
human, and organizational that must occur for the accident to happen. Through FTA, it becomes
evident that factors such as inadequate gas monitoring, poor coal dust management, and ineffective
fire control collectively contributed to the disaster.

The Swiss Cheese Model (SCM) offers a systemic perspective by illustrating how failures in multiple
layers of defense align to permit an accident. Each layer, representing organizational processes,
technical systems, and human actions, contains inherent weaknesses or “holes”. When these holes
align, hazards pass through all defenses, resulting in a disaster. In this case, failures were observed
in preventive barriers (gas monitoring, dust control), mitigative measures (explosion barriers,
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emergency response), and administrative controls (risk assessment, safety procedures). The
analysis of these methods reveals that organizational factors were the dominant contributors to the
disaster. The absence of effective gas monitoring systems prevented early detection of hazardous
conditions. Inadequate procedures for handling mine fires and coal dust accumulation further
increased the risk. Additionally, the lack of a structured emergency response plan and re-entry
protocol led to poor decision-making, such as sending personnel into hazardous areas without proper
risk evaluation. The presence of workers near the mine portal during the explosion further indicates a
failure in hazard communication and site management.

Human factors also played a critical role, particularly in terms of risk perception and decision-making.
The inability to interpret warning signs and assess the severity of the situation reflects insufficient
training and lack of competency. The normalization of abnormal conditions contributed to continued
operations under unsafe circumstances. This behavioral aspect, combined with organizational
shortcomings, created a highly vulnerable system. The failure of safety barriers across multiple levels
demonstrates the need for a systems-based approach to accident prevention. Technical measures
such as real-time gas monitoring, effective dust suppression, and early fire detection must be
integrated with managerial practices, including standard operating procedures and risk-based
decision-making. Furthermore, organizational commitment to safety, supported by training and
accountability mechanisms, is essential to ensure the effectiveness of these measures.

This review highlights the importance of comprehensive accident investigation frameworks that go
beyond identifying immediate causes. The integration of Event Sequence Analysis, Fault Tree
Analysis, and the Swiss Cheese Model provides a holistic understanding of accident causation,
enabling identification of root causes and their interrelationships. Such an approach facilitates the
development of targeted corrective actions and strengthens the overall safety management system.
In conclusion, mining disasters are the result of complex interactions among technical, human, and
organizational factors. The case under review demonstrates that failure to recognize and respond to
early warning signals, combined with inadequate safety systems and poor decision-making can lead
to catastrophic outcomes. A proactive and integrated approach to safety management, supported by
structured analytical methods and a strong safety culture, is essential for preventing similar incidents
in the future. Continuous learning from past accidents and effective implementation of preventive
measures can significantly enhance safety performance in the mining industry.

Keywords: Disasters; Explosion; Accident analysis; Root cause; Lessons learnt
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ESTIMATION OF REAL-TIME PM EXPOSURE AND
ASSOCIATED HEALTH RISK OF HEMM OPERATORS

USING LOW-COST SENSORS IN HIGHLY MECHANIZED OPENCAST COAL MINE

DR. DHRUTI SUNDAR PRADHAN [GP, DEOGARH]
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EXTENDED ABSTRACT

India is the second highest coal producing country in the world, next to China. Coal production in
India is steadily increasing due to the application of modern technology. Based on the demand
analysis, the Ministry of Coal projects to increase the annual production from the present level to over
1.5 billion tonnes of coal by the financial year 2030 to reduce the demand-supply gap and non-
essential import of coal in India (MOC, 2025). Surface mines in India account for ~ 90% of India's
current coal production. Shallow and thick deposits are best suited for surface mining method that
makes the method cost-effective. Particulate matter (PM) is a prevalent pollutant emitted from
surface mining activities, as almost every unit operation—including drilling, blasting, loading,
unloading, and the transport of minerals and waste—releases particles into the surrounding air.
Where the surface miner is used for excavation coal, drilling and blasting is usually confined to
overburden removal. Surface mining operations employ advanced technologies, including heavy
earth-moving machinery, to optimize production and minimize environmental impact. These
operations require several heavy earth moving machineries (HEMM) such as dumper, shovel, drill,
surface miner, grader, and dozer. As a result, surface coal mining has been identified as one of the
significant sources of PM inside the mine and in its surroundings. Exposure to PM among surface
mining workers can lead to common diseases such as asthma, silicosis, bauxite fibrosis, asbestosis,
siderosis, inflammation, and pneumoconiosis. Several studies have linked PM emissions from
surface mining operations to higher disease rates in miners. The adverse health effects of inhaling
dust depend on its nature, composition, exposure duration, and mass concentration.

Traditional methods of monitoring pollutant exposure, such as fixed-point sampling by high volume
samplers and portable instruments, in addition to being expensive and bulky, do not provide
continuous data. This study explores the potential of low-cost, lightweight sensors for real-time,
spatial, and temporal monitoring of PM exposure in surface mines, with a focus on estimation of
exposure to PM by HEMM operators. Recent advancements in low-cost sensors (LCS) have enabled
real-time monitoring of PM concentration, providing a cost-effective solution and dust management
strategies in mining environments. This serves as the foundation for the research. The research's
main objective was to assess in-cabin particulate matter (PM) exposure levels in three commonly
used heavy earth-moving machines (HEMMS), i.e., dumper, shovel, and drill in surface mines and
determine the associated health risks for operators.

Two field studies have been conducted in a large surface coal mine during two seasons (Summer
and Winter). Particulate pollutants such as PM1, PM2.5, and PM10 have been measured inside the
operator's cabin and outside HEMM. In addition to using portable instruments, the exposure
concentrations were also measured using sensors. The results reveals that the HEMM cabins with air
conditioning significantly reduced in-cabin PM concentrations. The reductions range from 30-50%,
with greater reduction efficiency for coarse particles (PM10) compared to fine particles (PM2.5 and
PM1). Non-air-conditioned cabins, such as those of drill machines, exhibited the highest in-cabin
PM10 concentrations, approximately 3.3 times higher than cabins of shovels and dumpers. The
exposure trend among operators followed the pattern: drill > shovel > dumper. Factors contributing to
elevated PM levels in drill cabins included the lack of dust suppression systems, open cabin doors,
and operational variables such as drill bit rotation speed, applied pressure, and rock properties. While
cabin structures provided some protection, smaller cabins with limited air volume and inefficient
filtration systems led to higher in-cabin PM accumulation.
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Fig. 1 Temporal variation of dumper in-cabin PM concentration (MH- Main haul road, IH- Internal haul
road)

Meteorological factors, including temperature, relative humidity, and wind speed, influenced PM
concentration variability. Temperature emerged as the most significant meteorological determinant,
explaining 3-30% of variability, while relative humidity and wind speed accounted for 3-8% and 1-6%
variability, respectively. A Generalized Linear Model (GLM) explained 65-90% of PM concentration
variability, identifying HEMM type as the most influential factor. The evening shift consistently
recorded higher PM concentrations than the morning shift. The correlation between in-cabin and

outdoor PM levels (moderate, 0.5-0.8) indicated that external environmental conditions strongly
influence in-cabin exposure.
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UNDERGROUND MINING
IN INDIA: MODERN TECHNOLOGIES

AND SUSTAINABLE PATHWAYS TO THE FUTURE
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EMAIL-skbehera@iitism.ac.in

ABSTRACT

Underground mining in India is undergoing a significant transformation driven by the dual imperatives
of increasing resource demand and achieving sustainable development goals. As shallow deposits
are gradually exhausted and environmental concerns associated with opencast mining intensify,
underground mining is emerging as a viable and strategic alternative. It offers reduced surface
disturbance, improved land-use efficiency, and access to deeper mineral reserves, making it central
to the future of India’s mining sector.

Recent advancements in underground mining technologies have accelerated this transition.
Mechanized mining systems such as continuous miners and highwall mining are being increasingly
adopted to enhance productivity and operational efficiency. Indigenous manufacturing capabilities,
supported by companies are further strengthening the technological ecosystem. In addition,
innovations like Self-Advancing Goaf Edge Support (SAGES) and integration of paste backfilling with
continuous miner operations represent cutting-edge developments tailored to Indian geo-mining
conditions.

Digitalization is playing a transformative role in modern underground mines. loT-enabled systems
facilitate real-time monitoring of mine environment, equipment performance, and worker safety.
Technologies such as miner tracking with audio-visual communication, gas and strata monitoring,
water level detection, and real-time production analytics are improving decision-making and risk
management. Tele-remote operation of Load—Haul-Dump (LHD) machines, drilling rigs, and other
equipment is enabling safer operations in hazardous zones, supported by high-definition cameras,
and robust underground communication networks.

A key pillar of sustainable underground mining in India is the adoption of paste backfill technology.
This technique utilizes mine waste, fly ash, and other industrial by-products to fill voids created during
mining, thereby improving ground stability, reducing subsidence, and enabling higher extraction of
coal and ore from pillars. Successful implementation in underground metal mines such as SK mine,
Rampura Agucha, Rajpura Dariba, and Malanjkhand has demonstrated significant gains in
production and cost efficiency. Ongoing pilot and planned projects in underground coal mines further
indicate its growing relevance in India.

Looking ahead, the vision for underground mining in India emphasizes sustainable, demand-driven
production aligned with net-zero targets, responsible mine closure, and diversification into cleaner
energy pathways such as coal gasification and renewables. Workforce reskilling and capacity
building will be critical to support mechanized and digital mining environments.

In conclusion, the future of underground mining in India lies in the integration of advanced
mechanization, digital technologies, and sustainable practices. By leveraging innovations, intelligent
monitoring systems, and automation, India can achieve safer, more efficient, and environmentally
responsible mining, ensuring long-term resource security and sustainable growth.

Keywords: Mechanisation, digital twin, sustainable mining, automation, safety, productivity.
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AIMING FOR THE STARS:
INDIA’S JOURNEY IN SPACE

BIJAYA KUMAR PATRA [ISRO, BANGALORE]
EMAIL-bkpatra@ursc.gov.in

This article offers valuable insights into India’s Extraordinary space journey from pioneering satellite
missions to deep-space exploration and high lighting the growing role of innovation, indigenisation
and collaboration in strengthening India’s global leadership in space industry. This article also
underlines how space technologies are enabling national development, scientific advancement and
future ready governance.

As envisaged by Dr. Vikram Sarabhai, to initiate space research activities in India, Indian National
Committee for Space Research (INCOSPAR) was established in 1962 by Government of India.

On August 15, 1969 INCOSPAR was replaced by Indian Space Research Organisation (ISRO) to
further develop and utilize space technology for national development.

ISRO has evolved from humble beginning in 1969 to a global space power, achieving historic
milestones like Chandrayaan-3’s lunar south pole landing, Mangalyaan (Mars mission) and Aditya-L1
solar study mission. Known for cost-effective engineering, ISRO has launched over 400 foreign
satellites and in now advancing towards human spaceflight though the Gaganyaan programme.

The Indian Space Research Organisation (ISRO) is the national space agency of India. ISRO is
primarily responsible for space-based operations, space explorations, international space
cooperation and the development of related technologies. The pioneer space agency maintains a
constellation of imaging, communication and remote sensing satellites.

ISRO’s programmes have played a significant role in socio-economic development of our nation. It
has supported both civilian and military domains in various aspects such as disaster management,
telemedicine, navigation and reconnaissance.

Vikram Sarabhai, the founder of ISRO envisioned space technology for the benefit of common man.

A I LY . - - ‘-A". s .‘} :\ W~ i
Photo-1: ISRO’s incredible journey from carrying rocket parts on cycle to roaring of LVM-3 vehicle
onboard Chandrayaan-3 from Satish Dhawan Space Centre, Sriharikota
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Photo-2: Rocket parts carried on bi-cycle

Photo-3:India’s first communication satellite “Apple” transportation by bullock cart during 1981.

Satellite categories:
The Indian Space Research Organisation (ISRO) operates a diverse fleet of satellites categorized
primarily into Earth observation, communication, Navigation and Scientific/Experimental missions.

+ Earth Observation Satellites: India has one of the largest operational remote sensing
constellations in the world, which includes Indian Remote Sensing (IRS), Resourcesat, Cartosat,
Oceansat & RISAT series for natural resouces, disaster management and surveillance.

+ Communication Satellites: INSAT & GSAT series provides services for television broadcasting, t
elecommunication and meteorological services.

* Navigation Satellites: The Navigation with Indian Constellation (NAVIC) or Indian Regional

Navigational Satellite system (IRNSS) is a regional system providing services over India and
surrounding regions.
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« Small/Student Satellites: Nano satellites are basically designed for quick-turn around imaging or
technology demonstration. Nanosatellites often developed by academic institutions.

e Scientific & inter planetary exploration Satellites: Spacecrafts for research in areas like astronomy,
astrophysics, planetary and earth sciences, atmospheric sciences & Physics.

Few prestigious missions brought national pride our country:

CHANDRAYAAN-1:

Chandrayaan-1was the first lunar mission launched by ISRO on 22 October 2008. This mission was
a major boost to India’s Space programme as India researched and developed its own technology to
explore the Moon. Chandrayaan-1 was inserted into lunar orbit on 8 November 2008. On 14
November 2008 one pay load namely Moon Impact Probe (MIP) separated from the orbiter and
struck the south pole of moon in a controlled manner. The polar regions were of special interest as
there was a high chance of finding water ice. Chandrayaan-1 detected the presence of water
molecules in lunar soil.

MARS ORBITER MISSION (MOM):

MOM was India’s first interplanetary mission. MOM was launched by PSLV-C25 on 5 November
2013. MOM also made ISRO the first national space agency in the world to reach mars orbit with an
indigenously developed propulsion system and the second national space agency to succeed on the
maiden attempt.

CHANDRAYAAN-2:

Chandrayaan-2 is the second lunar exploration mission by ISRO. It consists of the lunar obiter, the
lunar lander (named VIKRAM) and PRANGYAN (The Rover) all of them were fully developed in India
the Spacecraft was launched on 22 July 2019. The VIKRAM lander attempted a lunar soft landing on
6 September 2019; the lander crashed due to a software glitch.

The orbiter continues to operate around the moon and providing huge useful scientific data to the
science community.

CHANDRAYAAN-3:

Chandrayaan-3 was launched on 14 July 2023and entered lunar orbit on 5 August 2023 and touched
down near the lunar south pole on 23 August 2023. With this glorious landing India became the 4th
nation to successfully land on the moon and the first country in the recorded human history to
achieve a soft landing near the lunar south pole.

Later to celebrate this prestigious achievement honourable prime minister of India announced that
the touchdown point of the Vikram lander would henceforth be known as Shiv Shakti Point. He further
declared that 23 August, the day the Vikram lander landed on the Moon to be celebrated as National
Space Day. The landing/crash point of Chandrayaan-2 lander (Vikram) is named as “Triranga Point”.
It serves as a reminder that failure is not final, symbolising India’s determination.

&

Photo-4: Chandrayaan-3 lander Vikram along with rover Pragyan after soft landing on lunar south pole
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Aditya-L1:

Aditya-L1 is the first Indian mission dedicated to observe and study the Sun. Aditya-L1 was launched
aboard PSLV-C57 on 2 September, 2023 and inserted on the Halo orbit of Lagrangian point L1 on 6
January 2024 after travelling 126days in deep space.

The main objectives of Aditya-L1 mission are: (a). To observe the dynamics of the Sun’s
chromosphere and corona, (b). to study space weather, and the origin, composition and dynamics of
solar wind, (c). to determine the sequence of processes in multiple layers below the corona that leads
to solar eruptions.

SPADEX:

Spadex or Space Docking Experiment is a twin satellite mission developed by the Indian Space
Research Organisation ( ISRO) to mature and demonstrate technologies related to orbital
rendezvous, docking, formation flying which will have future applications in areas such as human
spaceflight, in-space satellite servicing and other proximity operations. During the proximity
operations one Spacecraft acts as Chaser (Spadex-1) and the other Spacecraft acts as Target
(Spadex-2).

Both the Spacecrafts launched together from Satish Dhawan Space Centre, Sriharikota by a
dedicated Polar Satellite Launch Vehicle (PSLV-C60 on 30 December 2024 and subsequently
injected into slightly different orbits.

After successful deployment of solar panels, the two spacecrafts then executed manoeuvres to bring
them together again. The Chaser approached the target and then precision manoeuvres carried out
to complete a successful docking. With this magnificent success, India became one of the few
countries in the World to have achieved a successful in-space docking using indigenous technology,
Power transfer technology and undocking experiments also demonstrated successfully by Spadex
mission bring glory to national pride.

What Next: the upcoming missions of ISRO
« Gaganyaan series: Multiple uncrewed, then crewed missions to demonstrate human space flight
capability.

« Venus orbiter Mission: A mission to study the Venusian atmosphere, clouds and surfaces.

e Lunar Polar Exploration Mission (LUPEX): A collaborative mission of India (ISRO) with Japan
(JAXA) to explore the lunar south pole for water ice.

« Bharatiya Antarikshya Station (BAS): Long term goal to establish Bharatiya Space Station.
« Chandrayaan 4: Landing on moon, drilling & collecting sample soil & return to earth

Applications of Satellite communication:

India uses its satellite communication network — one of the largest in the world- for applications such
as land management, water resources management, natural disaster forecasting, radio networking,
weather forecasting, meteorological imaging, carto graphic studies, tele medicines and space-based
surveillance to our geographical boarder.

« Tele medicine: ISRO has applied its technology for tele medicines, directly connecting patients in
rural areas to medical professionals in super special hospitals in urban areas. Since high quality
healthcare is not available in some of the remote areas of our country, patients in those areas are
diagnosed and analysed by doctors in urban centres in real time via video conferencing. The
patient is then advised on medicines and treatment, and treated by the staff at one of the super-
speciality hospitals as per the instruction.
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< Radar Imaging: The Radar Imaging earth observation Satellites (RISAT) series is the eye in sky
meant for military uses. Satellite images help our soldiers in boarder for strategic planning during
war and national emergency.

Conclusion:

Department of Space (DOS) under Government of India mandated with execution of Indian space
programme. Research and development in Space Sciences and Technology for serving the end of
applying them for national development.

ISRO’s space programme is dedicated to serve humanity in a better and broader perspective.
Department of Space through its agency ISRO accomplishes space missions to fulfil its vision,
mission and objectives.
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COAL MINE
HAUL ROAD DESIGN: A REVIEW
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ABSTRACT

Opencast mining plays a major role in meeting the demand of fossil fuel for thermal power
generation. Haul roads are the lifeline of any opencast mine. The expansion of opencast mines has
led to the deployment of large-capacity haul trucks or dumpers. The carrying capacity of these
dumpers has increased from merely 10 t to 400 t in recent years. The introduction of large-capacity
dumpers requires well-designed haul roads to prevent pot holing, rutting, cracking, corrugations,
dustiness, stoniness, etc. in the haul roads. For efficient utilization of large-capacity dumpers, haul
roads should be smooth with high bearing capacity. A well-designed haul road ensures low
maintenance of mobile equipment (dumpers, dozers, shovels, etc.) and operating costs of the mine.
At present design of haul roads is based on past experiences and empirical methods. Traditionally
least attention is given to haul road design, construction, and maintenance. Poor construction
material in sub-grade, sub-base, or base reflects in adverse performance of surface course.
Opencast mines displace large amounts of overburden as waste material. The sub-grade, sub-base,
and/or base of haul road typically uses those overburden materials. It has been found that the
overburden material only fills the voids instead of offering any structural improvement. As a result,
the surface course often exhibits potholes, sinking, settlement, and rutting as well as overall
deterioration. Strengthening of sub-base and/or base courses would reduce those adverse
conditions. Poor haul road adversely affects mine economics in terms of reduced production, more
accidents and vehicular breakdowns, and poor working environment e.g. poor visibility and dusty
atmosphere, etc. A smooth, durable, and high-bearing capacity haul road can be constructed by
addressing four major design aspects e.g. (i) geometrical, (i) structural, (iii) functional, and (iv)
maintenance. Smooth surfacing reduces rolling resistance which enhances the efficiency of the
vehicle and reduces fuel consumption and tire wear and tear. Smooth surfacing also reduces dust
emission which enhances visibility and provides an adequate working environment for vehicle
operators. Durable haul road provides uninterrupted movement of dumpers and finally result in less
operating cost.

Keywords: opencast mining, haul road, mine overburden, coal mine, pavement design
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CAN ALKALI-ACTIVATED
MATERIALS BE TRULY SUSTAINABLE?

GLOBAL INSIGHTS AND EMERGING RESEARCH DIRECTIONS
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EXTENDED ABSTRACT

Alkali-activated materials (AAMSs), including geopolymers, have emerged over the past two decades
as one of the most promising alternatives to conventional Portland cement (PC)-based binders. The
growing interest in these materials is driven by a combination of factors: the urgent need to reduce
the environmental footprint of the construction sector, the increasing availability of industrial by-
products, and the demonstrated ability of AAMs to achieve high mechanical and durability
performance. Compared to PC-based systems, AAMs offer a much wider design space, allowing the
use of diverse aluminosilicate-rich precursors such as fly ash, blast furnace slag, and other industrial
or agricultural residues. This flexibility has positioned AAMs as a key candidate for more sustainable
and resilient infrastructure development.

Early research on AAMs largely focused on their performance advantages [1]. Numerous studies
reported high early-age strength, good long-term mechanical properties, and superior resistance to
aggressive environments such as acidic, sulphate-rich, or chloride-rich conditions [2]. These benefits
were often attributed to the nature of the binding gels formed in AAMs, such as N-A-S-H or C-(A)-S-H
type phases and the absence of free calcium hydroxide (portlandite), which is known to be vulnerable
to chemical attack in PC-based concretes. As a result, AAMs were frequently presented not only as
technically superior materials but also as inherently more sustainable alternatives to traditional
cement.

However, as the field grew, it became increasingly clear that performance alone is not sufficient to
justify claims of sustainability. From the early 21st century onwards, many publications emphasized
the reduced CO2 emissions of AAMs compared to PC, primarily due to the exclusion or significant
reduction of clinkers. While this argument holds in a broad sense, recent advances in life cycle
assessment (LCA) have shown that the sustainability narrative around AAMSs is more complex than
initially assumed. Several studies, including our own have demonstrated that although AAMs often
show lower global warming potential than PC-based systems, they may exhibit higher impacts in
other environmental categories [3,4].

A critical contributor to these impacts is the alkali activator, especially sodium silicate [3]. Sodium
silicate is one of the most effective and widely used activators due to its proven ability to enhance
reaction kinetics and mechanical performance. At the same time, its industrial production is highly
energy-intensive and associated with significant emissions. LCA studies consistently identify sodium
silicate as the dominant contributor to the overall environmental footprint of many AAM formulations,
in some cases accounting for the majority of the impacts. This finding challenges the early
assumption that simply replacing PC with alkali-activated binders automatically results in a low-
impact material.

This realization has led to an important shift in research focus over recent years. Rather than asking
whether AAMs are more sustainable than PC in general, the key question has become how AAMs
can be designed to be genuinely low-impact and practically viable. One of the most active research
directions addressing this question is the development of alternative alkali activators derived from
waste or secondary resources. In particular, silica-rich by-products such as rice husk ash, silica fume,
waste glass, and other industrial residues have been explored as substitutes for commercial-grade
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sodium silicate. These materials are often locally available, require lower processing temperatures,
and can significantly reduce both the environmental and economic cost of the activator. Figure 1
resents the most commonly adopted methods for producing alternative alkaline activators.

— =R
—— _—
e s < ==
(@ [ |
l Magnetic stirrer o
Liquid AA
A
Liquid NaOH S 3
O

: . A oy
Solid NaO Ball milling Muffle furnace Solid AA

Figure 1. Schematic illustration of alternative AA production

Several recent studies have shown that alternative activators produced from such materials can
deliver mechanical and durability performance comparable to, or in some cases better than, that
achieved with conventional sodium silicate solutions [5]. From a sustainability perspective, this is a
crucial development, as it demonstrates that high-purity, commercially produced silicates are not
always necessary for effective alkali activation. Instead, reactive-grade silicates tailored for specific
precursor systems may be sufficient, opening the door to more application-oriented and context-
specific binder design.

Alongside the development of alternative activators, there has also been growing interest in one-part
AAM systems [6]. Traditional AAMs are typically produced using a two-part system, where a solid
precursor is mixed with a highly alkaline liquid activator. While effective, this approach presents
practical challenges, particularly for on-site construction. The handling of corrosive alkaline solutions
raises safety concerns, requires trained personnel, and complicates storage and transport. These
issues have often been cited as barriers to large-scale adoption of AAMs in the construction industry.
One-part AAMs aim to address these challenges by using solid alkali activators that can be blended
with the precursor and activated simply by adding water, similar to PC-based systems. Early attempts
in this direction relied on solid sodium hydroxide or sodium carbonate, but these approaches faced
limitations related to safety, storage stability, and performance. More recently, attention has shifted
towards solid sodium silicate-type activators synthesized at moderate temperatures using silica-rich
waste materials. Such systems offer a promising balance between performance, safety, and
sustainability, while also improving the practicality of AAMs for real-world applications.

Despite these advances, several challenges remain before AAMs can be widely adopted as
mainstream construction materials. One important issue is the long-term performance of AAMs
activated with alternative or low-alkali systems. While short-term mechanical and durability results
are often encouraging, there is still limited data on long-term behaviour under real exposure
conditions. Carbonation resistance, reinforcement corrosion, and long-term phase stability remain
areas where further systematic investigation is required.
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Another challenge relates to supply chains and scalability. Although waste-derived silica sources are
attractive from a sustainability perspective, their availability, consistency, and quality can vary
significantly depending on location. This introduces additional complexity in mix-design and quality
control, particularly for industrial-scale production. EXxisting concrete producers may also face
practical barriers in adopting in-house synthesis of alternative activators, due to technical
requirements and the need for reliable access to suitable raw materials.

Beyond technical considerations, non-technical factors also play an important role. The construction
sector is inherently conservative, and the dominance of PC-based systems is reinforced by
established standards, regulations, and industrial infrastructure. Overcoming these barriers will
require not only further scientific and technological development but also close collaboration between
researchers, industry stakeholders, and policymakers.

In conclusion, alkali-activated materials represent a highly promising class of binders with the
potential to outperform traditional PC-based systems in terms of both performance and sustainability.
However, their true environmental benefit depends strongly on system-level design choices,
particularly the selection and production of alkali activators. Recent progress in alternative and solid
activator development, including one-part AAMs, marks an important step towards more practical and
genuinely sustainable solutions. Continued research focusing on long-term performance, life-cycle
assessment, and real-world implementation will be essential to fully realize the potential of AAMs as
construction materials for a more sustainable and resilient built environment.
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STUDY OF FUNCTIONAL SAFETY
PARAMETERS FOR RELIABILTY OF

DUMPERS FOR IMPROVED OPERATIONAL EFFICIENCY BY USING AlI/ML TECH
DR. BIJAY MIHIR KUNAR [NIT, SURATHKAL]
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ABSTRACT

Dumpers play a pivotal role in opencast metal mining operations, where their reliability and safe
functioning directly influence production efficiency, operational costs, and worker safety. However,
continuous operation under high load conditions, challenging terrain, and harsh environmental
factors makes dumpers highly susceptible to mechanical failures and safety hazards. This study
presents a comprehensive assessment of dumper reliability, functional safety, and operational
effectiveness in two mechanized opencast iron ore mines located in Odisha, India.

The research integrates Hazard Identification and Risk Analysis (HIRA), Failure Mode and Effects
Analysis (FMEA), reliability engineering metrics, and Artificial Intelligence/Machine Learning (Al/ML)
techniques to evaluate dumper performance over an operational period of approximately 2.5 years. A
total of 20 Komatsu HD785-7 dumpers were analysed using breakdown records, maintenance logs,
safety incident reports, and field observations. The key reliability indicators such as Mean Time
Between Failures (MTBF), Mean Time to Repair (MTTR), availability, and failure frequency were
evaluated to identify critical subsystems and high-risk components.

The study identified that engine-related issues (26.4%) tyre failures (16.3%), and suspension
problems (11.1%) collectively account for more than half of total breakdowns, significantly affecting
equipment availability. Risk assessment results revealed that hazards such as collision, run-over
incidents, overturning, and fall from benches fall under the “Requiring Immediate Attention” category
as per DGMS risk criteria (% of workers Exposed >20-40%). Functional safety features including
proximity sensors, Seat belt Alarm, payload indicator, emergency steering system, dump body lifting
signal, automatic fire detection and suppression systems (AFDSS) and speed limiting systems were
examined to assess compliance with relevant safety standards and regulatory guidelines. (DGMS
Circular no. 6 of 2020)

Further, the research explores the application of AI/ML models techniques in top5 categories (engine
related issues, suspension oil, oil leakage, and transmission issues and hydraulic system issues)
accounts approximately 80% of the total breakdown events, failure modes for predictive maintenance
by integrating quantitative failure data with qualitative inputs such as operator feedback and safety
surveys. The gradient boosting ML Model predicts highest accuracy achievement of 96.3% (severity)
97.9% accuracy (in occurrence) and 91.8% (detection model) for failure of dumper prediction in
mining operations. The findings demonstrate that combining structured risk assessment with data-
driven predictive models enhances failure prediction accuracy, reduces unplanned downtime, and
improves overall operational productivity.

KEYWORDS: Failure Model, Reliability, Functional Safety, AI/ML, Meantime between failure (MTBF),
Mean Time to Repair (MTTR).
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FROM MINE AND MINERAL WASTES:
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EXTENDED ABSTRACT

The transition to clean energy requires specialized critical minerals, with global demand projected to
reach nearly 3 billion tons by 2050 (World Bank, 2020). However, factors such as concentrated ore
deposits, trade barriers, and geopolitical constraints have led to severe supply shortages and
increased import dependency for these niche elements (Pitron, 2022). With accelerating global action
and investments to address climate change and reduce carbon footprint, the demand for these
minerals is expected to grow exponentially. The rapid expansion of the renewable energy sector and
the electrification of transportation will require critical minerals at unprecedented scales (Dold, 2020).
Limited occurrences of these critical mineral deposits, low concentration and exploration challenges
have risked the availability for these minerals. In this context, secondary resources, such as waste
rocks from mining and mill tailings from mineral processing, offer a promising opportunity to recover
some of the associated critical minerals previously discarded due to unawareness about the
presence of minerals/metals or their low concentrations or extraction complexities. Characterisation
studies by the USGS and the European Commission have confirmed the presence of recoverable
quantities of valuable metals in mine and mineral wastes (Lottermoser, 2021). These accumulated
wastes represent a significant large-scale secondary resource stream that can be harnessed to
support circular economy objectives while enhancing resource efficiency and reducing environmental
risk on a long term basis (Dold, 2020).

India has set ambitious renewable energy targets that necessitate reliable access to critical minerals
essential for clean energy technologies, electric vehicles (EVs), wind turbines, solar panels, and
advanced batteries. However, the country lacks adequate domestic reserves of several key minerals,
including lithium (Li), vanadiu (V), cobalt (Co), nickel (Ni), niobium (Nb), tantalum (Ta), platinum (Pt),
palladium (Pd), cadmium (Cd), rhodium (Rh), rare earth elements (REEs), and graphite. As global
mining capacity struggles to keep pace with rapidly rising demand for these relatively scarce
minerals, India faces growing challenges related to import dependence. These challenges are further
exacerbated by uneven geographical distribution of resources, trade restrictions, geopolitical
tensions, and underinvestment in mining and mineral processing infrastructure.

Recognising the strategic importance of critical minerals, the Ministry of Mines, Government of India,
has initiated several measures to explore and develop domestic sources. In a significant step, the
government launched it’s first-ever auction of critical mineral blocks, valued at over $5 billion, on 29
November 2023 in New Delhi (Reuters, 2023). This landmark initiative aims to strengthen domestic
resource availability and enhance mineral security in alignment with India’s sustainable energy
transition goals. The auction includes minerals such as lithium, vanadium, graphite, and rare earth
elements, which are currently facing increasing global shortages (Bloomberg, 2023). It reflects a
clear policy focus on ensuring resource adequacy for emerging manufacturing sectors.

Conventional mining and mineral processing activities for coal, base metals and precious metals
generate substantial quantities of waste materials in the form of overburden and mill tailings.
Traditionally considered as waste, these materials are increasingly being recognized as valuable
secondary resources that can be processed to recover critical minerals. Their utilization represents
an important step toward sustainability, reducing environmental impacts while improving resource
efficiency.
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The accumulated secondary stocks in mine and mineral wastes, resulting from over a century of
mining and mineral processing activities of coal, chromite, bauxite, copper, lead and zinc, constitute
largely underutilized indigenous repositories that can supplement primary mineral production. As
India moves towards self-reliance in critical raw materials, assessing the potential of waste-hosted
deposits becomes increasingly important. In particular, mill tailings and overburden from base metal
(Pb, Zn, Cu), gold, bauxite and chromite deposits across different regions of the country present
significant opportunities for possible recovery of some of the associated critical metals. In this
context, comprehensive assessment and inventory development of both primary and secondary
mineral resources will play a pivotal role in guiding investments in extraction technologies and
processing infrastructure. Systematic mineralogical, geochemical, and elemental characterization of
these materials is essential to evaluate their potential for critical mineral recovery.

As India’s economy expands and demand for critical minerals continues to rise, the characterisation
of mine waste and mill tailings can help identify untapped domestic resources and reduce reliance on
imports. These secondary resources offer a viable pathway to strengthen mineral security while
supporting the country’s clean energy and electric mobility ambitions. Overall, a systematic and
integrated approach to assessing both primary and secondary mineral inventories is essential to
ensure long-term resource adequacy and sustainable development.
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EXTENDED ABSTRACT

The mining and mineral processing industry is undergoing a profound transformation driven by rapid
advancements in Artificial Intelligence (Al) and digital technologies. Traditionally characterized by low
levels of automation and slow adoption of digital tools, the sector is now transitioning toward data-
driven, autonomous, and intelligent operations. This extended abstract synthesizes recent
developments in Al applications across mining value chains, including exploration, extraction,
beneficiation, and sustainability, while also addressing key challenges and future pathways. Al
adoption in mining has accelerated significantly over the past decade. Earlier studies indicated
limited penetration of advanced technologies, with predictive analytics and automation largely
confined to pilot projects. However, recent trends show a substantial increase in investment and
implementation. Global spending on Al in mining is projected to grow rapidly, reflecting industry
recognition of its potential to improve efficiency, safety, and profitability. In mineral exploration, Al
techniques such as machine learning (ML) and deep learning are revolutionizing the identification of
mineral deposits. By integrating geospatial data, satellite imagery, and historical mining records, Al
models can detect complex patterns and predict mineralization zones with high accuracy. These
approaches significantly reduce exploration time, cost, and uncertainty compared to traditional
methods. Notably, Al-driven exploration has demonstrated the ability to identify a large proportion of
known deposits using only a fraction of available data, highlighting its efficiency and scalability.
Autonomous equipment represents another major frontier in Al-enabled mining. The deployment of
driverless haul trucks, drilling systems, and robotic machinery has improved operational efficiency
and reduced human exposure to hazardous environments. These systems rely on advanced
sensors, GPS, LIDAR, and real-time data analytics to operate safely and efficiently. In addition to
productivity gains, Al-powered automation contributes significantly to worker safety by minimizing
human involvement in high-risk activities. Wearable technologies further enhance safety by
continuously monitoring environmental conditions and worker health parameters. In mineral
beneficiation, Al plays a critical role in optimizing complex processes such as froth flotation, grinding,
and separation. Froth flotation, which accounts for a large proportion of mineral processing
operations, has particularly benefited from Al integration. Convolutional Neural Networks (CNNs) and
other deep learning models analyze real-time images of froth surfaces to predict process
performance and optimize control parameters.

Similarly, Artificial Neural Networks (ANNs) and genetic algorithms function as soft sensors, enabling
real-time adjustments in feed rate, reagent dosage, and operating conditions. These innovations lead
to improved recovery rates, reduced energy consumption, and enhanced process stability. The
emergence of Digital Twins and Industrial Internet of Things (110T) technologies has further enhanced
the capabilities of Al in mining. Digital twins create virtual replicas of physical systems, enabling real-
time monitoring, simulation, and optimization of operations. When combined with |[loT sensors, these
systems facilitate predictive maintenance by identifying equipment faults before failure occurs. This
reduces downtime, lowers maintenance costs, and improves overall operational efficiency. The
integration of cyber-physical systems represents a significant step toward fully automated and
intelligent mining operations. Despite these advancements, several challenges continue to hinder
widespread Al adoption. Connectivity remains a critical barrier, particularly in remote mining locations
where reliable network infrastructure is limited. Workforce skill gaps also pose a significant challenge,
as the implementation of Al systems requires expertise in data science, automation, and digital
technologies. Additionally, concerns related to cybersecurity, high initial investment costs, and the
absence of clear implementation roadmaps further complicate adoption efforts.
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Al also plays a vital role in promoting sustainability and Environmental, Social, and Governance
(ESG) objectives. Intelligent monitoring systems enable real-time assessment of environmental
parameters such as air quality, water usage, and tailings stability. These capabilities support
regulatory compliance and enhance transparency. Furthermore, Al-driven optimization reduces
energy consumption and emissions, contributing to more sustainable mining practices. As global
demand for critical minerals increases due to the energy transition, Al will be essential in balancing
productivity with environmental responsibility. Looking ahead, several transformative pathways are
expected to shape the future of Al in mining. These include full-scale automation of mining fleets, the
use of generative Al for exploration, closed-loop beneficiation systems, predictive ESG compliance
frameworks, and the democratization of Al tools through cloud-based platforms. Together, these
developments indicate a shift from isolated Al applications to fully integrated, intelligent mining
ecosystems. In conclusion, Al is no longer a peripheral innovation but a central driver of
transformation in the mining and mineral processing industry. While significant progress has been
made, the focus must now shift toward scalable implementation, workforce development, and ethical
deployment. By addressing existing challenges and leveraging emerging opportunities, the mining
sector can achieve safer, more efficient, and more sustainable operations in the coming decade.

Keywords: Mining; Mineral Beneficiation; Artificial Intelligence; Machine Learning; Industry 4.0

References:
1. Bai, Z. et al. (2025). Al in mineral processing: A review. J. Environ. Chem. Eng., 13, 118313.

2. BHP (2024). Artificial Intelligence is Unearthing a Smarter Future. BHP Insights.
3. ConnectOre (2025). Artificial Intelligence in Mining and Metals. ConnectOre Pulse Briefing.

4. Moharana, T. (2017). Digital Transformation in Mining and Mineral Processing. Master's Thesis,
TU Bergakademie Freiberg.

5. S&P Global Market Intelligence (2025). Al Revolution in Mining: Promise Meets Peril.

* i =

SILVER JUBILEE CELEBRATION ]




34

FUTURE OF
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IN ELECTRICAL ENGINEERING
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ABSTRACT

Avrtificial Intelligence (Al) in Electrical Engineering refers to the use of intelligent algorithms and data-
driven models to improve the design, control, and operation of electrical systems. By combining
traditional electrical engineering principles with Artificial Intelligence techniques, engineers can create
systems that learn from data, adapt to changing conditions, and make decisions automatically. Al is
widely applied across power systems, electronics, communications, and control engineering. For
example, Al helps optimize energy distribution in smart grids, detect equipment faults before failure,
enhance signal processing, and enable intelligent automation across industries. These applications
often rely on methods such as machine learning and Neural Networks. Overall, Al is transforming
electrical engineering by making systems more efficient, reliable, and autonomous, opening up new
possibilities for innovation in energy, technology, and infrastructure.

The following point summarizes the primary pillars of this evolution:
1. Smarter Power Systems (Al-driven Grids)
Al is revolutionizing power generation, transmission, and distribution:
* Smart grids use Al to predict demand, balance loads, and prevent outages.
« Integration of renewables (solar and wind) becomes easier with Al-based forecasting.
e Self-healing grids automatically detect and fix faults.
This area heavily intersects with Power Systems Engineering and Artificial Intelligence.

2. Predictive Maintenance & Fault Detection
Al analyses sensor data to predict equipment failures.
« Downtime and maintenance costs are reduced.
e Industrial system safety is improved.
This relies on concepts such as machine learning and Neural Networks.

3. Intelligent Electronics & Embedded Systems
Al is moving onto chips:
* Edge Al allows devices to make decisions locally (no cloud needed)
< Smart l0T devices optimise energy usage and performance.
e Microcontrollers with Al are becoming common.
This blends electrical engineering with Embedded Systems.

4. Automation, Robotics, and Control Systems
Al enables adaptive, real-time learning in control systems.
* Autonomous robots improve manufacturing and plants.
e Industrial automation becomes much smarter with Al.
This builds on Control Systems Engineering.

5. Alin Semiconductor Design (Chip Design Revolution)
Al is accelerating chip design:
*  Optimising layouts and circuits faster than human engineers.
* Processor and IC design cycles are shortened.
e Chips become more efficient and powerful with Al.
Companies like NVIDIA and Intel are already investing heavily in Al-driven design.
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6. Renewable Energy Optimisation
Al improves efficiency in:
« Solar panel positioning and performance.
« Wind turbine control systems.
« Energy storage and battery management.
This connects to Renewable Energy Engineering.

7. Sighal Processing & Communications
Al is transforming how signals are analysed:
« Al-based noise reduction and filtering.
¢ Smarter wireless communication (5G/6G optimisation).
* Spectrum management using Al.

8. Human—Machine Collaboration
Future electrical engineers will:
* Work alongside Al tools for design and simulation.
« Use Al assistants to debug circuits and systems.
« Focus more on system-level thinking than manual calculations.

Keywords: Smart Grids; Predictive Maintenance; Embedded Systems; Renewable Energy
Engineering; Control Systems
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NET-ZERO ENGINEERING:
PATHWAYS TO CARBON NEUTRALITY
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ABSTRACT

Net zero engineering is best understood as a progressive and adaptive approach rather than a
complete replacement of existing industrial systems and processes. Many metallurgical processes,
particularly in iron & steel making, have relied on conventional fossil fuels like coke for over a century,
making abrupt transitions both technically and economically challenging. Instead, integrating
alternative technologies, materials, and process modifications systematically can create a viable
pathway towards carbon neutrality.

In iron & steelmaking, the blast furnace route remains one of the largest contributors to CO,
emissions, primarily because it uses conventional coke as both a fuel and a reducing agent.
Completely eliminating coke is currently unrealistic; however, partial substitution strategies are in
focus. One such approach is the injection of biochar through tuyeres. Biochar, derived from biomass,
has proven successful in reducing coke consumption and lowering overall carbon emissions.
Although challenges such as lower mechanical strength, variability in material quality, and higher
reactivity exist, controlled usage has shown that furnace stability can be maintained while achieving
environmental benefits.

Hydrogen is another promising reductant being explored to partially replace coke in ironmaking.
Hydrogen injection can be done through tuyeres, replacing PCIl. The reduction of ferrous oxide
produces water vapour as a by-product rather than CO,, making it an attractive alternative. However,
large-scale implementation is constrained by the high cost and energy intensity of hydrogen
production, especially when aiming for green hydrogen routes. A major breakthrough in raw material
preparation and innovation is micro-palletisation. The process uses 100% waste oxides to produce
small, durable pellets, typically 4—-6 mm in size, followed by sintering, which reduces the need for
coke breeze and lowers emissions when used as a charge material in a blast furnace. Similarly,
fluxed pellets offer improved efficiency, thereby reducing furnace fuel consumption.

Beyond the blast furnace, recent technologies such as carbon capture and utilisation (CCU) and
Electric Arc Furnace (EAF)-based steelmaking are being actively evaluated to further reduce the
steel industry's carbon footprint.

In essence, net zero engineering is not a singular technological breakthrough but a phased
integration of incremental improvements. By combining alternative fuels, innovative raw-material
preparation techniques, and optimised processes, it is possible to significantly reduce carbon
emissions without compromising process stability or operational continuity.

Key words: Net-Zero Engineering; Iron and Steel Decarbonisation; Biochar & Hydrogen; Blast
Furnace Optimization; Carbon Capture and Utilisation.
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ABSTRACT

The banded Iron formation of Banded Hematite Jasper is a very low-grade Iron ore that usually
contains Fe at 30-40%, depending on the origin. Banded Hematite Jasper was obtained from
Donimalai Mines of NMDC Ltd for study. Banded Hematite samples were treated at 400°C, 500°C,
600°C and 700°C under a muffle furnace of high and medium temperature types. After heat
treatment, the samples were polished and observed under an optical microscope. Intergranular
fractures occurred between the Hematite and Jasper boundaries within the sample, facilitating the
easy liberation of hematite from the gangue material. Grinding tests were performed to determine the
breakage rates of both treated and untreated samples using a laboratory Ball Mill. The breakage rate
was much lower in the treated sample than in the untreated samples.

Keywords: Iron Ore; Ore Beneficiation; Banded Hematite Jasper; Thermal Treatment; Grinding
Kinetics
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EXTENDED ABSTRACT

The Thriveni Sainik Mining Pvt. Ltd. (TSMPL) recognizes occupational safety as a fundamental
element of operational excellence. In pursuit of this objective, a comprehensive Safety Governance
Structure has been established as a systematic and integrated framework to strengthen workplace
safety and promote a proactive, risk-informed safety culture across all organizational levels.

The governance framework is chaired by the Chief Executive Officer (CEO), thereby ensuring strong
leadership engagement, clear accountability, and strategic oversight. This top-driven approach
facilitates effective implementation, continuous monitoring, and periodic review of safety
performance, fostering a culture of continual improvement and adherence to best practices in safety

management.
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Unit Implementation Committees (UICs)

UIC-1 (Mining Operations): Responsible for the safe execution and monitoring of mining activities.
UIC-2 (Mechanical & Electrical): Responsible for safety in mechanical, electrical, and related

operations.

UIC-3 (CHP — Coal Handling Plant): Responsible for safety in coal handling and processing

operations.

UIC-4 (Projects — PB NW Mines & PB CHP NW): Responsible for safety compliance in project
execution and development operations.
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Safety Subcommittees

1. Safety Interaction (SI) Subcommittee: Facilitates engagement between employees and
management to actively identify and address unsafe acts or conditions. This subcommittee
focuses on six key areas: Reaction, Position, PPE, Procedures, Tools & Equipment, and Plant
Upkeep, aiming to improve awareness and intervene proactively.

2. Incident Management (IM): A structured system for incident reporting, thorough investigations, and
Root Cause Analysis (RCA) covering physical, human, and systemic factors. The following
incidents are being reported and tracked through the IM subcommittee.

3. Standard Rules & Procedures (SRP): Reinforcing safety standards, SOPs, and protocols across
all operational areas, the SRP Subcommittee ensures consistent implementation and adherence
to standardised safety practices throughout the organisation. This framework is further
strengthened through inter-UIC safety audits, designed to verify compliance and drive continual
improvement. As part of this framework, 12 Safety Standards have been launched, each
addressing a critical area of workplace safety and risk management: Excavation, W@H, Driving,
Electrical, Lifting, Tools, Hot Work, Blasting, Ground Control, LOTOTO, Machine Guarding, and
Confined Space.

4. Contractor Safety Management (CSM): Focused on managing and ensuring the safety of all
TSMPL contractors by driving compliance through pre-qualification checks, policy awareness,
safety audits, and contractor performance scorecards.

5. Management of Change (MOC): Ensuring comprehensive risk assessment and control during any
change in processes, equipment, workforce, or technology.

6. ldentify, review, and control risks associated with change.

7. Address modifications in process, equipment, people, materials, technology, procedures, or
policies.

8. Ensure all risks are evaluated and mitigated before implementation.
Digital Transformation EHS Portal:

The Digital Environment, Health, and Safety (EHS) Module has been implemented in collaboration
with M/s Delta Four as a strategic initiative to strengthen the organization’s “Zero Harm” vision. This
system enhances the efficiency, speed, and transparency of reporting related to safety observations
and incidents. The module facilitates seamless capturing, tracking, and closure of safety-related
events through a structured and integrated digital platform, ensuring improved accountability, data
accuracy, and timely action across all operational levels.

Unsafe Acts, Unsafe Conditions. Safe Acts—Fatal Potential Observations (FPOs) - Near Miss VFL
(Visible Felt Leadership) Incidents — Categorised into LTI (Lost Time Injury), MTI (Medical Treatment
Injury), First Aid Case, Restricted Work Injury (RWI), and Fatal incidents.

Keywords: Safety governance; Safety culture; Incident management; Risk assessment; Workplace
safety
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PREDICTING ROCK SLOPE FAILURES
USING ACOUSTIC EMISSION ENERGY

AND TWO STAGE NEURAL NETWORK MODELING

ANSHUMAN MOHANTY(A), ANURAG MALLIK(B), DEBASHIS PARIDA(B)
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EXTENDED ABSTRACT

Rock slope failures are a significant geotechnical hazard, and the conventional monitoring methods
are limited in detecting stability issues until significant deformation has already occurred. As the
frequency of rock slope failures worldwide continues to rise, there is a strong demand for earlier,
more sensitive, and proactive detection techniques capable of identifying precursory failure signals.
Acoustic emissions (AE) have shown huge potential for predicting rock failure by detecting and
analyzing micro-scale fracture processes prior to macroscopic damage. However, the integration of
AE data into slope stability assessment systems still remains underdeveloped.

This gap can be filled by a study proposing a two-stage Artificial Neural Network (ANN) framework for
proactive slope stability monitoring using AE signals. AE recordings from controlled uniaxial
compressive tests can be classified as clean training data for the predictive model. The geotechnical
parameters, namely mean stress, mean strain, elastic strain energy, and dissipated strain energy,
were used as inputs to develop an ANN-based regression model to predict AE energy. This predicted
AE energy, along with the geotechnical parameters, was further used in a classification ANN to
determine slope stability conditions (stable or failure). The results showcase the potential of an AE-
based monitoring system for excellent detection of slope failures, providing useful data for
geotechnical real-time monitoring and early warning systems.

The results demonstrated that the proposed two-stage framework achieves high predictive accuracy
in both AE energy estimation and stability classification. The trained model is set for recognising
patterns in the field scale data. This predictive model showcases strong capability to detect
progressive deterioration in rocks and formation of cracks at the microscopic level. Hereby, providing
a reliable and real-time geotechnical monitoring system with early warning signals for rock slope

failures.
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Figure 1: Schematic diagram of AE sensor installed in a rock slope (Source: Google)
Figure 2: Flow diagram of the AE signal processing (Source: Google)
Figure 3: A typical AE signal - AE count and AE energy (Source: Google)
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Figure 4: Flowchart of the AE slope stability warning system
Keywords- Acoustic Emissions, Slope stability, Machine Learning
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SIMULATION STUDY OF THE
FEASIBILITY FOR CAPACITY

ENHANCEMENT FOR THE EXISTING COPPER BENEFICIATION PLANT

ABHIJEET MANASINGH(1), AJIT KUMAR SWAIN(1) & CHINMAY KUMAR MAHANTA(2)
1- MINERAL PROCESSING DIVISION, CSIR NATIONAL METALLURGICAL LABORATORY, JAMSHEDPUR

2- CONCENTRATOR PLANT, MALANJKHAND COPPER PROJECT, HINDUSTAN COPPER LIMITED
EMAIL- manasingh.nml@csir.res.in

ABSTRACT

A copper beneficiation plant is operating at 2.5 MTPA, located at central India region. Its crushing unit
reduces received -150 mm ore to 80% passing 12mm and grinding circuit grinds them to d40 passing
250 microns for direct flotation process to generate Cu concentrate. The plant is designed to operate
with a single secondary crusher in open circuit along with three tertiary crushers in closed circuit to
achieve desired throughput. There are four parallel grinding circuit of similar configuration. The
grinding circuit consists of ball mill in closed circuit with hydro cyclone and hydro cyclone overflow
feeds the flotation circuit having rougher-scavenger-cleaner-re-cleaner configuration. The ROM
contains 0.9-1 % Cu is upgraded to 27% Cu at 92% recovery.

Process audit was carried out to benchmark the capacity of the crushing, grinding and flotation
circuits for capacity enhancement to 3.0 MTPA through modeling and simulation analysis. To achieve
the desired capacity of 3.0 MTPA production, the grinding and flotation circuits need to operate at
30% higher capacity and crushing at about 600 TPH (with 16 h/day operation), considering about
90% plant availability. USIMPAC software was used to develop a steady-state model, which was
calibrated using the actual plant data from the sampling campaigns. Modelling and simulation
analysis was carried out to evaluate the existing circuits for augmentation and feasibility of capacity
enhancement. In simulation tests, various parameters combinations were applied to identify the
bottlenecks and to increase the throughput.

Evaluation of current circuit performance was done in terms of reduction ratio for crusher and ball
mill, screen efficiency, partition curves of screen and hydrocyclones, grade and water recovery in
froth of flotation circuits using the mass balancing data. Then steady state model was developed for
each equipment using the mass balancing and equipment data. Finally, simulation analysis was done
to benchmark the circuit.

The results of the analysis showed that higher milling required an increase in ball load and crushing
circuit was able to handle higher capacity production, provided the fine percent of the primary crusher
product does not deteriorate. For flotation circuit, the current operation was at its limit with very high-
water recirculation in the cleaner tails. For higher capacity, additional cells may be required in the
present circuit, provided the water recovery in the rougher froth is controlled.

(Keywords: Modelling and simulation analysis, beneficiation plant, process audit, capacity
augmentation, steady-state model, circuit performance evaluation)
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STUDIES ON
SELCTIVE FLOCCULATION OF

IRON ORES FINES USING DIFFERENT FLOCCULANT
DR. KICHAKESWARI TUDU [GCE, KEONJHAR]

EMAIL- tudukichakeswaridnj@gmail.com

EXTENDED ABSTRACT

This study focuses on the beneficiation of low-grade geothitic iron ore fines using selective
flocculation, an advanced separation technique particularly effective for ultrafine particles. The
increasing depletion of high-grade iron ore reserves and the rising demand from metallurgical
industries necessitate the efficient utilization of low-grade resources. Indian iron ores, although rich in
iron, are often associated with high levels of alumina and silica, which adversely affect their direct
use in iron and steel production. Therefore, upgrading these ores to improve iron content while
reducing gangue minerals is essential. Selective flocculation has emerged as a promising
beneficiation method, especially for treating finely disseminated mineral systems where conventional
methods such as gravity and magnetic separation are less effective.

The present investigation evaluates the performance of different flocculants, namely starch
amylopectin (AP, a natural polysaccharide), polyacrylic acid (PAA, a synthetic water-soluble polymer),
and a graft copolymer (AP-g-PAA, which is AP modified with side chains of PAA), in enhancing the
grade (concentration of iron in the recovered material) and recovery (percentage of total iron
extracted) from low-grade ore fines. The experimental studies were conducted in a controlled
environment using a slurry (a mixture of ore particles and water) containing 5% solids by weight. The
pH (a measure of acidity or alkalinity) of the system was adjusted to 10 with dilute sodium hydroxide,
as alkaline conditions are known to favour the selective adsorption (preferential attachment) of
flocculants onto iron-bearing minerals. The slurry was thoroughly mixed to ensure uniform dispersion
of particles and reagents, then settled under quiescent (still) conditions to observe flocculation
behaviour (how particles clump together) and separation efficiency (how well iron is separated from
other materials).

The results demonstrate that the nature and structure of the flocculant play a crucial role in
determining the efficiency of the selective flocculation process. Among the tested reagents, the graft
copolymer AP-g-PAA demonstrated superior performance, increasing the iron grade from 56.98% to
67.11% and achieving an impressive recovery of 95.00%. This enhanced performance can be
attributed to the combined properties of starch and synthetic polymer chains, which improve
selectivity and bridging between iron oxide particles while minimizing the entrainment of gangue
minerals. In comparison, starch amylopectin alone resulted in a product grade of 64.23% Fe with a
recovery of 88.11%, while polyacrylic acid yielded 63.15% Fe with a recovery of 82.22%. These
findings indicate that although individual polymers are effective, their synergistic combination in graft
copolymers significantly enhances beneficiation efficiency.

The influence of process parameters such as pulp density (the concentration of solids in the slurry),
pH (a measure of how acidic or basic the solution is), and particle size on flocculation behaviour was
also investigated. It was observed that lower pulp densities favour better settling rates and improved
separation efficiency due to reduced particle-particle interference and enhanced floc formation. At a
pulp density of 5%, both grade and recovery were higher than at 8% and 10%. The role of pH was
found to be critical, as it influences the surface charge (electrical charge at the particle surface) of
mineral particles and the ionization (conversion to electrically charged ions) of flocculant functional
groups. Zeta potential (a measure of the magnitude of electrostatic repulsion or attraction between
particles) measurements indicated that the system's isoelectric point (the pH at which particles have
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no net electrical charge) is around pH 6.5, beyond which the surface charge becomes increasingly
negative. At pH 10, optimal conditions for selective flocculation were achieved: electrostatic repulsion
between gangue particles (unwanted minerals) prevented their aggregation, while iron particles
flocculated selectively due to polymer adsorption (the attachment of polymer molecules to particle
surfaces).

Particle size analysis further supported the effectiveness of the flocculation process. Larger
aggregates of fine particles, called flocs, formed in the presence of substances known as
flocculants—especially with the graft copolymer (a polymer backbone with branches of a different
polymer attached). The average particle size measured increased from 12.093 micrometres (um)
without flocculants to 17.229 um with AP-g-PAA (a graft copolymer of acrylamide and polyacrylic
acid), indicating successful aggregation. This increase in floc size directly correlates with better
settling rates and improved separation. It was also noted that ultrafine (very small) particles need
higher amounts of flocculant for effective aggregation, highlighting the importance of optimising the
amount of reagent for different particle sizes.

The study confirms that selective flocculation is highly dependent on particle size distribution, reagent
type, and operating conditions. The optimal particle size for effective separation was found to be
below 0.075 mm, where conventional methods typically fail. The use of tailored flocculants,
particularly graft copolymers, significantly improves both grade and recovery, making the process
economically viable for large-scale applications. The findings of this work align with previous studies,
reinforcing the potential of selective flocculation as a key technology for the beneficiation of low-
grade iron ores.

In conclusion, selective flocculation with advanced polymeric reagents offers an efficient route for
upgrading low-grade iron ore fines. The graft copolymer AP-g-PAA performed best of the tested
flocculants, improving both iron grade and recovery. Operational parameters such as pH, pulp
density, and particle size strongly influence the process, so these must be carefully optimised. This
study offers insights into the design and optimisation of selective flocculation systems and highlights
their potential for the sustainable use of low-grade iron ore in the mining and metallurgical industries.

Keywords: Mining; Selective Flocculation; Iron Ore Beneficiation; Polymer Flocculants; Zeta Potential
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FROM ROCK TO ALLOYS:
A CYCLE OF ALTERATION

SUSHANTA KUMAR PRADHAN [GCE, Keonjhar]
EMAIL-sushantap9@gmail.com

ABSTRACT

Earth with a dynamic recycling system for land, water and air continues to evolve with time. Studies
show that the earth formed about 4.5 billion years ago from gas and cosmic dust long before the
emergence of human civilization. Over time, the bulk converted to molten mass. Heavier iron and
nickel sank to the centre, creating the core, while lighter felsic and mafic rocks rose to the top to form
earth’s crust, the outermost solid part. It comprised with rocks formed from the cooling of molten
magma (Igneous); rocks formed from accumulation of dust, sand and organic remains (Sedimentary)
and rocks formed through intense heat and pressure (Metamorphic). The most abundant elements in
the earth’s crust are oxygen (O) and silicon (Si), aluminium (Al), iron (Fe), calcium (Ca), sodium (Na),
potassium (K), and magnesium (Mg).

Ancient civilization used rocks for a variety of purposes, from creation of art to preparation of food.
The common observation is that metallic elements are rarely found in their natural condition; instead,
they combine with silicon, carbon, and oxygen to form minerals. Gradually, people began mining the
purest form of rocks after realizing its significance and the metal was separated from ore with the use
of heat. The iron pillar of Delhi built during Gupta empire is a great example of ancient use of metal.
The world changed from there and the civilization passes through various phases of stone, bronze
and iron to jump to the use of mechanised production in late 1800s. Additionally, things have altered
in the twenty-first century due to sophisticated computing and digitalization technology. The industry
came long to smart controlled blasting in mining and use of smart materials. Separation of impurities
from metal to form pure metal has become simple task than ever. To increase the utilization of metals
in various fields, alloys were produced with optimized property. In the present scenario of
environmental challenges, used materials need to be reused or recycled. Recycling of such material
requires efficient collection and processing mechanism. Most of the countries fighting against poverty
cannot bear the cost for waste alloy processing and treating the materials as waste. In some cases, it
is very difficult to separate pure metals from an alloy with multiple metals.

This raises the question: If we discard these metals or alloys, whether nature will recycle in future?
My answer is yes as the cycle is not over yet. Gradually, the metals or alloys will be combined with
elements like oxygen, carbon, silicon etc. to form new compounds as the rocks were formed. It's the
law of nature which cannot be diverted and recycling system of earth will again be activated.

Keywords: Rock, Mineral, Alloy
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INFLUENCING PARAMETERS OF THE RHEOLOGY
& PIPE FLOW BEHAVIOUR OF FLY ASH SLURRY:

A REVIEW TOWARD ENVIRONMENTALLY SUSTAINABLE ASH HANDLING
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1- GCE, KEONJHAR

2-BJB AUTONOMOUS COLLEGE, BHUBANESWAR
EMAIL-umakantabehera_fmn@gcekjr.ac.in

ABSTRACT

Fly ash, a major by-product of coal-fired thermal power plants, poses critical environmental and
management challenges due to its large volume of generation. Pipeline transport of fly ash—water
slurry offers a cost-effective and eco-friendly solution for bulk disposal and utilization, but its success
depends on understanding and optimizing slurry rheology. This review highlights the key factors
influencing the flow behaviour of fly ash—water slurry, including particle size distribution, morphology,
solid concentration, and surface chemistry. These parameters directly affect viscosity, yield stress,
and flow stability, thereby controlling pumping energy and hydraulic efficiency. Blending fly ash with
bottom ash and incorporating synthetic and natural surfactants has been shown to reduce viscosity,
enhance dispersion, and improve long-distance transport. Studies on pressure drop and specific
power consumption reveal strategies to balance energy demand with sustainable disposal practices.
The review also underscores emerging approaches using plant-based surfactants and eco-friendly
additives, offering promising pathways for greener, water-efficient, and reliable fly ash management.

Keywords: Fly ash slurry; Bio-surfactant; Slurry pipeline transport Rheology; Particle size distribution
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EMAIL- nipunmishra2003@gmail.com

ABSTRACT

Engineering has always been the backbone of human progress, transforming imagination into reality.
From ancient structures to modern digital systems, engineers have continuously shaped the world we
live in. As we step into a rapidly evolving technological era, the future of engineering promises
innovation, sustainability, and a deeper connection between technology and human life.

The coming years will witness the seamless integration of advanced technologies such as Artificial
Intelligence, Machine Learning, the Internet of Things, and Robotics into everyday engineering
solutions. These technologies will enable the creation of intelligent systems capable of learning,
adapting, and optimizing performance. Engineers will no longer work in isolation within a single
discipline; instead, they will collaborate across fields to build smarter and more efficient systems.

Sustainability will stand at the core of future engineering. With growing environmental concerns,
engineers will be responsible for designing solutions that are not only efficient but also eco-friendly.
The development of renewable energy sources, green infrastructure, and sustainable technologies
will play a vital role in ensuring a balance between development and environmental preservation.

Moreover, the concept of smart cities will redefine urban living. Engineers will design intelligent
transportation systems, energy-efficient buildings, and digitally connected infrastructures that
enhance the quality of life. Alongside this, human-centered design will gain importance, focusing on
accessibility, inclusivity, and user experience to ensure that technology benefits all sections of
society.

The engineering profession itself will undergo transformation. Automation may replace repetitive
tasks, but it will also create new opportunities requiring creativity, critical thinking, and continuous
learning. Future engineers will need to be adaptable, innovative, and ethically responsible, as their
work will directly impact society and global challenges such as climate change, healthcare, and
resource management.

In conclusion, the future of engineering is not just about technological advancement—it is about

building a sustainable, intelligent, and inclusive world. Engineers will be the architects of this future,
driving progress while ensuring that innovation serves humanity responsibly.
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THE GOLDEN
BATCH OF 2001

Timeless Reminiscence
PROF. DEVI PRASAD MISHRA [nT (1IsM), DHANBAD]

EMAIL- dpmishra@iitism.ac.in

Nestled amidst scenic beauty and serene natural surroundings such as Sana Ghagara waterfall and Bada
Ghagara waterfall, Keonjhar, the mineral-rich district of Odisha, has always held a distinct charm. In this
land of abundant mineral wealth stands the Odisha School of Mining Engineering (OSME), Keonjhar, now
known as the Government College of Engineering (GCE), the heartbeat of countless engineering
aspirants across the state.

The Degree Stream of OSME began its journey in 1995 with only three branches namely, Mining
Engineering, Mechanical Engineering, and Electrical Engineering. With a modest total student strength of
only 80, the institution embarked on what would become a glorious academic voyage. In its early years in
2001, the college graduated just 21 Mining Engineering students, who went on to serve the mining sector
of the nation with dedication and pride.

The initial years were marked by struggle and resilience. Inadequate hostel facilities compelled students
to stay in rented houses, managing self-cooking and daily chores alongside academic commitments. Yet,
those hardships now feel like cherished memories. Breakfasts and lunches at the modest Kirtan Hotel
serving hot rice, dal, potal tarkari, and alu bhaja on sal leaf plates at just ten rupees remain unforgettable
flavors of our student life. In the final year, the allotment of newly constructed degree hostel marked the
beginning of a more settled and peaceful phase, filled with memorable and eventful moments that defined
our college days.

Beyond classrooms and practical sessions, life flourished through sports and camaraderie. Despite limited
facilities, we passionately played cricket, volleyball, and table tennis. Often, we waited late into the night,
sometimes until 2 a.m., just to get a turn at the lone TT board.

With only 21 students in Mining Engineering, even forming a cricket team of eleven players was a
challenge when competing against the larger Mechanical and Electrical branches. Somehow, we
managed, even including players who could barely hold a bat or ball. Our cricket team was fondly named
as the “Lagaan Team,” inspired by sheer determination and fighting spirit as portrayed in the Bollywood
blockbuster ‘Lagaan’. Despite our limitations, we had three or four exceptionally talented players who
could bat and bowl remarkably well, giving tough competition to our opponents.

Unlike Mechanical and Electrical teams, which enjoyed enthusiastic cheering, especially from the girls,
the Mining team often had no supporters. Yet, we let our performance speak for itself. In one memorable
cricket match against Mechanical, when everyone was certain of their victory, we bowled them out for just
20 runs. As openers, we chased the target without losing a single wicket, transforming disbelief into
triumph.

Similarly, in an electrifying tensed volleyball final match between Mining and Mechanical, the Mechanical
team surged ahead unexpectedly with a 9—0 lead amid loud cheers from their supporters. Disappointment
loomed among us. But with renewed determination, we regrouped. Taking charge at the center, | handled
most of the returns. Gradually, the score leveled, and against all odds, the Mining team eventually
clinched victory. The stunned silence that followed was unforgettable, as the once-confident supporters,
especially girls, left the venue with heavy hearts.
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With few marketplaces and no shopping malls, entertainment options were limited. Our greatest
source of recreation was Tarini Chabi Ghar near the Old Town area. Watching movies there was not
just a leisure, but a welcome escape from our rigorous academic routine.

Within the college, the annual fest was the most anticipated celebration of the year, a vibrant cultural
extravaganza showcasing the diverse talents of students in singing, music, dance, fashion shows,
and comedy dramas. The dedication, enthusiasm, preparation, and energy poured into every
performance made the event truly spectacular. The performances were often breathtaking,
captivating not only students but also attracting local residents who gathered in large numbers to
witness and enjoy the programs. The fest became a bridge between the institution and the
community, filling the campus with lights, laughter, applause, and unforgettable memories.

Those days were truly golden, filled with struggle, unity, resilience, and joy. They remain etched in our
hearts as lifelong memories.

The 2001 batch stands among the finest graduating batches of this great institution since its
inception. Today, its alumni excel in their respective fields, bringing glory and laurels to their alma
mater. Yet, despite achievements and distances, the heart longs to return, to walk those familiar
corridors once more, to relive those youthful days, and to breathe in the sacred soil of Keonjhar.

Some memories never fade; they only grow more precious with time.
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MASTERING
THE MOVING TARGET:

SOMESH RANABIJULI, OJS

EMAIL- dpmishra@iitism.ac.in

To begin with, I'd like to share a brief anecdote. Last year, when this institution shared my Judicial Service
results on its Facebook handle, a kind senior alumnus constructively commented with a pointed question:
‘What is the role of an engineering college when an alumnus chooses a path not related to typical
engineering field? Should the college endorse their results?' | chose not to reply then, but | believe this is
the perfect moment & platform to answer to that query.

The greatest contribution of Govt. College of Engineering, Keonjhar to my life has been that it
ingrained in me the discipline of 'Self-Study.' If | have been able to clear diverse exams like GATE, CEED,
CLAT, Civil Services, Forest Service and Judicial Service, it is because of the foundation built here.
Whether as the 2016 Batch Mechanical Engineering topper, or a research scholar at IIT Gandhinagar, or
a gold medalist in Law from MS Law University - the constant factor among all this has always been the
grit | developed at my alma mater GCE, Keonjhar. When | joined this institution way back in 2012, we
faced many challenges from limited facilities to faculty. However, we chose to utilize what was within our
reach. In that struggle, we mastered the art of self-learning. Undoubtedly, learning from scratch without
'spoon-feeding' takes more time, but the retention and depth of understanding are far more superior.

To simplify; Engineering is not just a technical degree - it is a foundational mindset and a structured
way of approaching the world that unlocks endless opportunities. In an era defined by interdisciplinary
challenges, the engineer’s resilience and resourcefulness are no longer confined to labs or sites; instead,
they serve as a powerful catalyst for effective public services.

As you stand at the threshold of your own careers, | want to leave you with two messages which |
always preach & practice:

1. Itis never too late to start again, and you are never too old to dream. | am a testament to this. My own
path reflects this transition perfectly. While | was a research scholar at IITGN, | got the exposure to
multidisciplinary learning which shifted my perspective toward the humanities. Despite the four years
or 8 semesters of ‘grilling’ through the Mechanical Engineering degree and the rigors of the
successfully clearing the GATE exam, | chose to leave that established track behind and pursue Law
in humanities discipline. Furthermore, after serving the Government of Odisha in the administrative
capacity for four years after clearing Odisha Civil Services Examination, | am proud to now serve
within the Judiciary wing of the Govt. in the capacity of a Judge. Transformation is possible if you are
willing to embrace the process.

2. Importance of figuring out the right path for you: | feel ... our generation or your generation per se;
defines success through exceptions ... looking at toppers, shortcuts or celebrities ... they aspire to be
like them. They want success to be exceptional and relationships too. And when that doesn't happen,
they consider themselves as failures. The bottom line is ... if you work hard, you'll find success. The
most imp. thing is - you just have to figure out the right path for you.

There is no bar and no end to learning and improvement. But a start has to be made. Dreams
begin as hazy and random whims and it is upto us to bring them to shape and definition. To nurture them
we have to nourish them with our souls. Nourishing our dreams with honesty and sincere efforts pave the
way to attaining them; attaining our dreams fills us with the joy of pure self-empowerment. At the end, it is
the possibility of a dream coming true that makes life so interesting. Dreams do not need a license so
dream on!
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In fine, | want to leave you with a reflection on the power of gratitude. There are many elite
engineering institutions in Odisha that might have offered state-of-the-art facilities or vast research
opportunities to me if | have studied there, but | am beyond certain or more that 100% sure that none
could have matched the resilience and independence this college has forged in me. Wherever | am
today, with all the rich, diverse perspectives | carry in my bag, it is entirely a testament to my time at
GCE. | am deeply grateful for the foundation they provided.

I urge you all: carry a deep sense of gratitude and pride for being part of this college. | wish
you all the best for all your endeavors. Sending my blessings and positivity for all of you. Strive hard
and keep soaring.

Last but not the least, the hymn that | learnt at my alma mater, GCE Keonjhar, as a 17-year-
old and still carry with me today:
“... then give to the world the best you have ...
and the best will come back to you!”
Thank you.
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FROM
MINES TO MINDSET

Journey Shaped Alma Mater
PRIYANSHU PAL, OAS

EMAIL- priyansh23.in@gmail.com

Silver Jubilee celebrations have a way of bringing back memories you did not know you had stored so
carefully. As a Mining Engineering graduate from the 2018 batch, this feels less like writing an article and
more like revisiting a part of life that quietly shaped everything that followed.

Back then, life revolved around classes, submissions, and the constant balance between academics and
everything else that made college memorable. Getting placed at Vedanta Resources through campus was
a proud moment and the first real validation of our efforts.

Stepping into the mining world after graduation was both exciting and humbling. The concepts we studied
for exams suddenly became real decisions underground. The confidence to handle that transition, | now
realise, was built during our college years.

What stays with me most are the experiences beyond the classroom. Study tours to mines, with early
mornings and long journeys, gave us our first glimpse of real operations. Picnics to the waterfalls around
Keonjhar brought endless laughter, crowded rides, and moments of pure freedom.

Some memories stand out even today. Representing our college at the tech fest of NIT Rourkela and
sweeping almost all the prizes was a moment of immense pride. In another instance, | had the opportunity
to represent our college at the Mineral Development and Awareness Quiz organized by SGAT, where we
secured our first win in that quiz at a national level. These moments gave us the belief that we could
compete with the best.

Campus life had its own charm. Fests, late night practices, chai breaks, and friendships that turned
ordinary days into lasting memories. Our professors guided us with patience and discipline, while the staff
ensured everything ran smoothly.My journey after college moved from mining to corporate consulting and
eventually into civil services. Recently, | was fortunate to secure Rank 1 in the Odisha Civil Services.
While the paths changed, the foundation remained the same.

This college gave me more than a degree. It gave me perspective, resilience, and memories that still
bring a quiet smile.

To the students today, live these years fully. One day, you will look back and realise this is where it all
began.

oy e
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REFLECTION FROM
THE ALMA MATER

DOWN THE MEMORY LANE
LALIT NARAYAN MOHANTA [PHILADELPHIA, USA]

EMAIL- lalit.kjr@gmail.com

September 3,2002 was the day when | boarded the bus to Keonjhar Town to pursue my Bachelor of
Engineering Course at OSME degree stream campus.It wasn’t B.Tech yet.The campus at GCE was not in
existence,then.A lot of water has flown down the river Baitarini in the last two decades and half.

My bus journey meandered through picturesque NH6 at Kanjipani and Judia ghat.There were saal
Jamun,acacia, macaranga trees that lined the highway.They were smeared with red dust laden with iron-
ore content of the hills.

The degree stream course at erstwhile OSME was starting after a three year hiatus.There was a batch in
college that was just a year senior to us.Other senior batches had passed out and we were slightly
apprehensive.

I vividly remember alighting from the bus near Collectorate Square and travelling towards OSME ,where
we were supposed to report after being allocated the preferences that we exercised in counselling
session.l was slightly late and the principal along with a couple of staff members were conducting the
orientation session.l occupied a front row , not because | was a studious type of person ,but because of
the fact that back benches were high in demand.There was a tussle to sit in the back benches@).

Over the next four years ,| have many fond memories.| have a great set of friends who | can bank
on.Each of us had a nickname after being admitted to college.Nicknames were based on their physical
appearance,native place ,daily habits etc.Many are quite gory to be mentioned here.But | will take the
liberty to name a few.One of our friends had a dark complexion and was nicknamed as I.A.S.(Invisible
After Sunset).Another friend was quite absent-minded and was in a monologue many-a-times.We
nicknamed him scientist for his eccentric behavior.

Hostels were a great place to socialize and find each other’s tribe.Prior to semester examinations, we
pulled one-nighters and indulged in group study.In the middle of night some mischievous ones would play
loud music from their soundboxes and voila whole hostel would sway together ,shake a leg for some time
,before finally settling down again to bury their heads among books.After exams were over picnics and
excursions were planned.During vacations we used to go to V.T (Vocational Training) where we
experienced an industry first hand.l went to a colliery in the hinterland of West Bengal .It taught us how to
adjust and adapt in different situations.

My stint at my alma mater inculcated a desire to fight and win.It instilled a belief that the group is larger
than an individual. My heart swells with pride when | see my friends and alumni making a mark despite all
odds stacked against us.Our alumni are placed in diverse industries across the globe ranging from
manufacturing and heavy engineering, software engineering, steel manufacturing, mineral processing
,electrical technology ,construction etc. We might be located in various places across the globe but the
college campus remains our common ground—the place where it all started.

s &
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THE LIGHT FROM
D WING, ROOM 14

DEBI PRASANNA MISHRA [JsPL]

| still remember the day | first stepped into Government College of Engineering, Keonjhar—Ilike everyone
else, carrying dreams, nervousness, and that quiet fear of the unknown. The first year was a rush of new
experiences—ragging that once felt intimidating but slowly became stories we now smile at, adjusting to
mess life, and finding comfort in people who were strangers just days before.

From the second year, D Wing, Room No. 14 on the top floor became more than just a room—it became
home. It held our laughter, our stress, our late-night talks, and those silent moments when everything felt
uncertain yet strangely peaceful. Days passed in canteen, endless card games, sudden booze parties,
and those unforgettable mass bunks that made us feel free in the middle of all the chaos.

Internals came and went without much fear—until the night before semester exams, when panic, last-
minute reading, group studies, and sleepless nights became our reality. And then came the result
tension... that heavy feeling we all understood, where marks somehow felt bigger than they should.

But the real memories lived outside the classroom. Roaming aimlessly through the streets of Keonjhar,
under that pleasant weather that made everything feel lighter... stopping at Astik Bhai’s chai stall near
Mining Road for long “khatti” sessions that had no purpose yet meant everything. Riding around on my
blue Activa, escaping again and again to Sanaghagara and Badaghagara waterfalls—those moments
where time stood still and life felt simple.

There were days of unity—like the strike for the college road—when we stood together for something
bigger than ourselves. There were hostel fights that once felt intense but later became stories we laughed
about. Senior interactions and Leading for annual function “Utkarsh-2016” that shaped us in ways we
didn’t realize then, and vocational training and field trips that slowly prepared us for the world outside.
Now when | look back, it's not just memories—it’s a feeling,everything feels so close yet so far.

Because in those four years, we didn’t just earn a degree—we lived a life that everyone who has been
here will see a part of themselves in.

And maybe that’'s what makes it so emotional... we all left, but a part of us never really did.

L
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THE TRANSITION FROM
MINING ENGG. STUDENT

TO INDUSTRY PROFESSIONAL

PREETI MISHRA

EMAIL- mamuni.miral8@gmail.com

My journey in Mining Engineering began at Government College of Engineering, Keonjhar—an institution
that laid a strong technical foundation while shaping my confidence, discipline, and professional outlook.
The enriching academic environment, combined with field visits and practical exposure, played a crucial
role in preparing me for the mining industry.

Beyond academics, my college life was vibrant and fulfilling. | actively participated in cultural activities and
sports , consistently excelled in ramp walk competitions, receiving awards from the first year to the final
year. These achievements not only brought recognition but also helped me build confidence, elegance,
and a strong stage presence.

After graduation, | began my professional journey with JSW Steel Limited in an iron ore mine, where |
started by handling mining shifts, including night shifts. This experience provided me with practical
exposure to real-time mining operations, safety practices, and team coordination in challenging field
conditions.

Later, | worked as a Technical Assistant to the Agent (Mine Operation Head for Odisha Mining Division)
JSW steel LTD , where | gained valuable experience in tax documentation, SAP systems, and operational
reporting. This role enhanced my understanding of both technical and managerial aspects of mining
operations.

A proud and memorable experience in college was getting the opportunity to anchor in the 60th Annual
Metalliferous Mines Safety Week Competition at OMC Gandhamardan Iron Ore Mines. This platform
allowed me to showcase my communication skills and boosted my confidence in public speaking.

A significant milestone in my journey has been my selection as a Mining Officer through OPSC, giving me
the opportunity to contribute responsibly towards safe and sustainable mining practices.

Looking back, the knowledge, values, and experiences gained at Government College of Engineering,
Keonjhar remain the strongest foundation of my journey. | express my heartfelt gratitude to all faculty
members, mentors, and peers. On the occasion of the Silver Jubilee, | extend my best wishes to the
institution for its continued success in shaping future professionals and contributing to the growth of the
mining industry.

s &
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A DECADE OF
GROWTH, COMMITMENT & FULFILMENT

My Journey at Government College of Engineering, Keonjhar

RAMESH CHANDRA KHAMARI [GCE, KEONJHAR]

EMAIL- rameshkhamari_fee@gcekjr.ac.in

I joined Government College of Engineering, Keonjhar on 10th August 2015, and over the years, | have
had the privilege of witnessing a remarkable transformation of this institution—both in terms of
infrastructure and academic development.

In the early days, the campus infrastructure was quite modest. There were only two academic buildings
and a single boys’ hostel. The internal roads were unpaved and muddy, connecting essential areas like
the Girls’ Hostel site and staff quarters. The road linking the college to the main city was also in a similar
condition. The staff quarters were completed in 2016, marking the beginning of structured residential
facilities on campus.

Gradually, the institution expanded and evolved. The Girls’ Hostel was completed, allowing female
students—who were earlier staying in the Diploma campus in the city—to shift to the main campus. Today,
the campus proudly hosts four academic buildings, an additional boys’ hostel for first-year students, and is
on the verge of completing a new academic block along with a central library and cafeteria. The
infrastructure development reflects the institution’s continuous commitment to growth and excellence.

Alongside infrastructure, student strength has increased significantly over the years. While the intake has
grown, maintaining and enhancing the quality of students remains an area of continuous focus.
Encouragingly, placement opportunities have improved tremendously—from very modest beginnings to
achieving commendable success in recent years.

As a faculty member, | have embraced various responsibilities with sincerity and dedication, always
striving to balance my primary roles of teaching and research. | have consistently approached my
students with a dual perspective—being approachable and supportive like a friend, while maintaining the
discipline and rigor expected of a teacher. This balance has helped me build meaningful connections with
students.

Over the years, | have seen numerous batches—from 2016 to 2025—graduate and move forward in their
careers. It is immensely gratifying to see them succeed and occasionally reconnect with us. A teacher’s
true reward lies in the achievements of their students, and each success story fills me with pride and
happiness.

During my tenure as Head of the Department of Electrical Engineering for one and a half years, | had the
opportunity to contribute to the development of five laboratories, strengthening the department’s academic
and practical capabilities. | have always maintained punctuality and discipline in my teaching, ensuring
that | reach classrooms on time and conduct classes and laboratory sessions regularly—something that |
consider one of my core strengths.

Teaching was not my initial career aspiration, but over time, it has become a deeply fulfilling profession for
me. The joy of interacting with students, guiding them, and contributing to their growth provides immense
satisfaction. Despite the ups and downs that come with academic life, the commitment to give my best to
students has always remained unwavering.

As we celebrate the Silver Jubilee of our esteemed institution, | feel proud to be a part of its journey. |

sincerely hope and aspire that Government College of Engineering, Keonjhar continues to grow, achieve
excellence, and earn recognition not only at the state and national levels but also globally.
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INDIA’S NEUTRAL STANCE IN THE

MIDDLE EAST WAR

BHAKTISHREE NAYAK [GCE, KEONJHAR]

EMAIL-b_nayak@gcekjr.ac.in

India the land of beauty, the land of diversity, the softest lap for all the religions has always prioritised

peace over war, greed and nonviolence. After getting independence from 800 years of foreign
intruders and rulers in 1947, India stayed neutral without joining US team or Soviet Union team
during the Cold War. it co-establishing the Non-Aligned Movement (NAM) in 1961. This allowed India
to advocate for peace without taking sides, such as mediating in the crises in Korea and Congo.
Although India engaged in conflict with Pakistan in 1947, 1965, and 1971, India always tried for
peace negotiation. It restored seized territory following the 1971 through the Simla Agreement and
prioritized talks between two nations for peace, instead of getting revenge. India leads in UN
peacekeeping efforts, deploying more than 290,000 personnel to over 50 missions since 1948.
Soldiers operated in challenging areas such as Somalia, Lebanon, and Congo, constructing schools
and assisting communities while maintaining ceasefires. Currently, over 5,000 Indians are assigned
in educating others. Currently the nation encouraged and participated discussions between Russia
and Ukraine during 2022-24, promoting dialogue. It advocated for Africa's G20 representation and
promotes South-South connections for unity. In disputes such as Israel-Palestine, it demands
solutions of two states and brotherhood. India's multi-alignment currently balances the influences of
the US, Russia, and China without hostility. It promotes conversation, politeness and more over
“BASUDHAIBA KUTUMBAKAM?” policy demonstrating that peace is its fundamental strength.

India avoids taking sides in the conflict in the Middle East. While protecting its own
necessities, such as oil and jobs for its citizens, it promotes peace negotiations. This careful strategy
aids in the difficult conflict that began in late February 2026 between the US, Israel, and Iran.
Previous Relationships with the Region shows India has in the past handled Middle Eastern nations
strategically. It initially opposed the idea of Israel in the 1940s and supported Palestine at the UN.
This was standing with longstanding allies like the Arab countries and the Soviet Union. After India
developed full relations with Israel in 1992, everything changed. They now exchange weapons,
technology, and farming expertise. However, India continues to support Israel and Palestine's two-
state solution. India condemned Hamas attacks during conflicts such as the Israel-Hamas conflict in
2023, but also supplied food and medical supplies to Gaza. It demanded peace and the rules of war.
With this "no sides" strategy, India is able to interact with Saudi Arabia, Iran, Israel, and the United
Arab Emirates.

The conflict began on February 28, 2026. The US and Israel bombed Iran in
response to attacks from groups supported by Iran. Iran retaliated by shutting down the Strait of
Hormuz, a geopolitically important maritime route for oil. They even assassinated a senior US base
leader and attacked vessels. Iran's supreme leader, Ayatollah Ali Khamenei, was eliminated in an
attack. This worsened the situation. Oil prices soared, causing difficulties for buyers such as India.
Leaders in India emphasize "dialogue over conflict." Prime Minister Narendra Modi urged for
tranquillity and an end to further attacks on one another. They refrained from directly blaming the US
or Israel, which disappointed some people domestically. India participated in a UN vote alongside
more than 130 nations opposing Iran's maritime assaults. This indicates a slight inclination towards
the West, though it's not fully committed. No soldiers or arms from India were sent to the conflict. This
protects previous agreements. Israel provides India with drones and missiles. Iran supports a port
named Chabahar to access Afghanistan without traversing Pakistan. Gulf nations provide
inexpensive oil and employment opportunities. Oil is important for nation building in this decade. India
sources more than fifty percent of its oil from the Gulf. Once the sea route closed, prices increased
by 30%. This leads to higher prices for petrol and food in our home country.
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Approximately 9 million Indians reside and are employed there. They remit $100 billion annually. Fear
of war drives them away, prompting many to leave quickly. India deployed aircraft to return them
safely. Trade is also significant, amounting to $200 billion annually with the region. India markets
pharmaceuticals, gemstones, and cuisine. Conflict halts vessels, causing finances to decelerate.
Employment opportunities in construction, transportation, and healthcare support families in India.
Losing that would harm impoverished regions. Modi visited Israel prior to the war and expressed their
unity. However, he also maintains a close relationship with Iran for trade pathways. Foreign Minister
S. Jaishankar states that India has "numerous options." This indicates no complete selection of
teams. They are communicating with Saudi Arabia and the UAE regarding oil agreements. Despite
Pakistan stepping in as a mediator with Egypt, India remains calm. India provides aid drops to Gaza.
It states that Israel can retaliate but must adhere to certain principles. This portrays India as fair,
potentially even a peace facilitator in the future.

Collaborations such as 12U2 (India, Israel, US, UAE) and the newly proposed IMEEC
road project may connect India to Europe, bypassing routes through China. Articles such as The
Diplomat claim that supporting US-Israel prevents harmful actions from Iran. Many people are more
concerned about gas prices and employment updates than about distant conflicts. Discussions on
television and social media blend frustration over soaring prices with pride in India's clever strategy.
Lack of oil causes India's factories to slow down. Food costs rise as transportation expenses
increase for trucks. The government seeks oil from Russia and the US to address shortages.
Employees returning home require new employment. Kerala and UP experience it the hardest, facing
depleted financial inflows. India accelerates renewable energy initiatives — solar and wind — to reduce
long-term oil dependence. However, war accelerates that process now. Recently, Saudi Arabia and
Iran reconciled, which is beneficial for India. UAE provides funding for roadways and technology
hubs. China exploits the chaos to market weapons and establish bases. Pakistan portrays itself as a
major aid provider, which annoys India. Russia offers discounted oil while aligning with Iran,
challenging longstanding relations with India. India aims to take charge of discussions, similar to its
efforts in Ukraine. Increased influence at the UN might also be beneficial. Should the conflict
escalate; India may incur greater financial losses. However, remaining distant maintains options
available.

In conclusion it can be interpreted that India walks a smart, balanced path in the Middle
East war. It calls for talks and peace without taking sides between US-Israel and Iran. Prime Minister
Modi has understood that a single partisanship statement will create chaos in our own country and
will put India in grave danger. Neutrality shows India's peace-loving nature, keeping options open for
future mediation and growth.
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PROFESSIONAL JOURNEY & REFLECTIONS ON THE
EVOLUTION OF ELECTRICAL ENGINEERING

RAMESH CHANDRA KHAMARI [GCE, KEONJHAR]

EMAIL- rameshkhamari_fee@gcekjr.ac.in

It is a matter of immense pride and privilege to be associated with this esteemed institution, which is
celebrating its Silver Jubilee—a significant milestone marking 25 years of excellence in technical
education.

| joined this institute on 10th August 2015 as an Assistant Professor in the Department of Electrical
Engineering. Over the past years, my journey here has been both enriching and transformative. The
institute has provided a vibrant academic environment, encouraging not only teaching excellence but
also research, innovation, and professional growth.

During this period, | have witnessed remarkable changes in the field of Electrical Engineering. The
discipline has evolved from conventional power systems and machines to more advanced,
interdisciplinary domains. The emergence of smart grids, renewable energy integration, microgrid
systems, and intelligent control strategies has significantly reshaped the landscape of power and
energy systems. Technologies such as real-time simulation, advanced control algorithms, artificial
intelligence, and communication-enabled power networks are now playing a crucial role in
addressing modern challenges like energy sustainability, reliability, and cyber resilience.

In particular, the growing importance of networked microgrids, energy storage systems, and adaptive
control techniques reflects the shift towards decentralized and intelligent energy management. These
advancements have also influenced teaching methodologies, where practical exposure through tools
like simulation platforms and hardware-in-the-loop systems has become essential for bridging the
gap between theory and real-world applications.

As a faculty member, | have continuously strived to align my teaching and research with these
emerging trends, ensuring that students are well-equipped to meet industry demands and contribute
meaningfully to society. The support and collaboration from colleagues and the enthusiasm of
students have been key motivating factors in this journey.

On this special occasion of the Silver Jubilee, | extend my heartfelt gratitude to the institution for

providing a platform to grow professionally and contribute academically. | look forward to continuing
this journey and contributing towards the institute’s vision of excellence in the years to come.

s &
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THE OSME

CHRONICLES

S tanding tall amidst the pillars of coal and hills of iron,

A legacy of technical brilliance clearly shown.

R igorous planning before the cricket match by people who never played,
B eneath the college cycle stands, the fight plans were made.

E xpressing love for the love of others was aways from the heart,

S triving the night before exams, was the only way out.

H onoring the teachers, the staffs and batch of 2009,

W here discipline and grit start to mingle with every sip of wine.

A iming for the masti, when birthday night arrives,

R ising for the naked bumps ,with the wet floor dives.

G athered together for the fights for a new campus,

I nside the dark bars is the topic we never try to discuss.

R ecalling each fight with the counterparts who had the campus in their name,
I nspiration was never filled less for the sake of our fame.

W atching the smoke at the junction of Astik Bhais bricks,

I magining the whole world in the fist with the love for single discs.

T ours and outings with other branches was a dream come true for us,

H olding the secrets within, as mining branch at that time had no option for girls
i_oving and losing as college days flew,

O ver the years, we are distant yet true.

V ividly smiling through tears for the past,

E ngraved in our hearts, our bond will always last.

gl
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mfa
Expanding Horizons, Strengthening Ties

India’s emergence as the global powerhouse of growth drives us. IMFA is committed to ‘Make
in India"and supplies value-added ferro chrome to leading stainless steel producers across the
world. We are increasing our ore-raising and bolstering our smelting capacity to actively
support and meet the nation’s expanding requirements, which are driven by the country’s
focus on infrastructure development.

We stand prepared to propel India and build it's tomorrow, today.

into power and mining

'ONLY UNDERGROUND CHROMITE MINE
Proudly operating India's only underground chromite mine
alongside extensive open cast mines

284,000 MT 190 MVA
Ferro Alloy Production Capacity Furnace Capacity
204.55 MW 1.2 million tonnes
Captive Power Generation Capacity Underground Mining Capacity
100,000 MT 110 MW
Upcoming Ferro Alloy Upcoming Hybrid Renewable

Energy Capacity

.

Production Capacity




SERAJUDDIN

Responsible Mining

Mines Office Registered Office
Balda, Keonjhar, Odisha Responsible Mining | Sustainable Growth Kolkata, West Bengal

Tl Our Legacy Y#r| Operational Strength

@ Established in 1944 (Pre — Independence Era) @ Lease retained through E-Auction (for 50 Years)

Started with Manganese Mining at Guruda Valid till 2070 :
Expanded into Chrome Ore (Nuashi) @ MDPA Agreement with State Govt.

Strong presence in Iron Ore, Manganese, Chrome Key P j t Hichli ghts

Balda lron Lease since 1962 N
Key contributor to Domestic & International Markets ‘ €3 Area in Ha. 335.594

Govt. Revenue (Royalty & Rent) % Mining Plan 10.632 MTPA
BNC entral Proce ssing Unit | %EC Capacity 15.15 MTPA

CENTRAL PROCESSING UNIT
1500 TPH | 26,000 MT/DAY

Committed to Responsible Mining & Nation Building




Bringing SMILE
to the Rural Life...

SNM GROUP

Weigh Bridge Road, Barbil, Dist: Keonjhar-758035, Odisha
Website: www.snmgroups.com
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THE CLOCK IS TICKING & IT'S NOT
WAITING FOR YOUR DEGREE

ANIKET KUMAR [APMOSYS]

EMAIL- theanikumar@gmail.com

As we celebrate 25 years of GCE Keonjhar, we aren’t just looking at a timeline; we are looking at a
legacy. From the early days of OSME to the sprawling labs of Jamunalia, this institution has been the
bedrock for thousands. "Gyanam Anantam” is etched in our identity.

But as you step outside those college gates, you aren't entering a "field"—you’re stepping into a
speed trap.

Here is the cold, hard contrast that no one puts on the brochure: A college syllabus is a static
document. It is designed to be stable, safe, and slow. But the market? The market is kinetic. In 2026,
the average "half-life" of a software framework is no longer years—it is measured in months.

We are living in a bizarre irony: We spend 1,460 days chasing a "stack" that might be deprecated
before we even throw our graduation caps. Let's be brutally honest with ourselves. That degree in
your hand? It's a magnificent badge of persistence. It proves you can survive the grind, clear the
back-papers, and navigate the system. But don’t confuse persistence with readiness.

The world doesn't care how many semesters you sat through; it cares how fast you can adapt when
the "industry standard" you learned in third year becomes the "legacy junk™ of your first job.

The foundation is here in Keonjhar. But the building? That’s being built at 200mph, and it started
yesterday.

YOUR DEGREE IS A COMPILER. THE MARKET IS A CRASHED SERVER.

To understand the gap between Jamunalia and the real world, we have to talk in the only language
that matters: The Code.

Think of your four years at GCE Keonjhar as the "Syntax" phase. This is the safe, controlled
"Localhost" of your life. In the lab, the rules are clear. You learn the loops, the logic, and the theory. If
you make a mistake, the compiler throws a red line and tells you exactly what's wrong. It’s a clean
environment where the problem is defined, and the solution is hidden somewhere in a textbook. You
are learning the grammar of engineering.

But the moment you step into a high-stakes startup or a global tech firm, you hit The Context.

In the industry, no one gives you a gold medal for code that is "syntactically correct.” You can write
the most beautiful, bug-free C++ or Java, but if it doesn't solve a business problem, it's worthless. *
The Syntax is knowing how to build a login page.

e The Context is knowing how to keep that website alive when a million people click "Buy" at the
exact same second.

The industry provides the variables that no classroom can simulate: unpredictable user behavior,
scaling nightmares, and the brutal "why" behind the "how." In college, you are rewarded for following
the manual. In the market, you are rewarded for building the bridge that wasn't in the manual.
College teaches you how to write the code; the world teaches you why the code matters.

If you spend four years only perfecting your syntax while ignoring the context of how businesses
actually run, you aren't an engineer—you’re just a very expensive calculator.
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UNLEARN THE FEAR. EMBRACE THE CRASH.

If you want to survive the next decade, you have to perform a "factory reset" on your brain. You have
to unlearn the most dangerous habit you’'ve picked up in the last four years: The Fear of Being
Wrong.

In the lecture halls of GCE Keonjhar, failure has a very specific face. It's a red mark on a script. It's a
lower GPA. It's the nightmare of a "back paper.” For 1,460 days, you are conditioned to avoid failure
at all costs. You are taught that a mistake is a dead end.

But in the high-stakes world of startups and global engineering, failure isn't a dead end—it’s a Data
Point.

In the industry, "Fail Fast" isn't just a trendy cliché; it’s a survival strategy. Every bug that breaks your
code, every server that crashes under load, and every project that gets rejected by a client is actually
a lesson in disguise. These aren't "red marks" on your life; they are the feedback loops that tell you
how to build something better.

Here is the truth: To succeed in the market, you must trade the "Perfectionist Student"” mindset
for the "lIterative Builder" mindset.

The Perfectionist Student waits until everything is "100% correct" before showing it to the world—and
by then, the opportunity has already vanished. The Iterative Builder launches, fails, fixes, and
repeats. One is chasing a grade; the other is chasing a solution.

Stop treating your career like a semester exam where you only get one shot. Start treating it like a
system you are constantly debugging. The more "Data Points" of failure you collect, the faster you’ll
find the version of yourself that actually works.

STOP WAITING FOR THE PERMISSION SLIP.

If you want to understand why some engineers thrive while others just "survive," look at their
relationship with the syllabus. Most students spend four years as Consumers. They wait for the lab
manual. They wait for the deadline. They wait for someone to tell them what to build and how to build
it.

But the "Architects"—the ones who actually build the future—don't wait for a syllabus.

At GCE Keonjhar, the path is paved for you. You follow the curriculum, you attend the lectures, and
you tick the boxes. But in the real world, the "pavement” ends the moment you walk out of the gate.

« The Consumer is a student who asks, "Will this be on the exam?" If it's not in the notes, they don't
learn it. If there’s no credit attached, they don't build it.

* The Architect is an engineer who identifies a gap in the market, a bug in a system, or a problem in
their community and builds a bridge without being asked.

« This is the "Freelance/Startup Edge." The people who survive this shifting economy are the ones
who stop asking "Is this required?" and start asking "Will this scale in production?" They stop waiting
for a lab instructor to give them a problem and start looking for problems that haven't been solved
yet.

An Architect doesn't need a deadline to be productive. They don't need a professor to tell them that
Al is the future. They see the "bug" in the world and they write the "patch."”

The market doesn't pay you for how well you follow instructions. It pays you for how well you can
build a solution when there are no instructions left.
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HONOR THE FOUNDATION. BUILD THE SKYSCRAPER

As we stand here at the 25-year milestone of Government College of Engineering, Keonjhar, it’s time
for a moment of quiet reflection before the storm of the real world hits.

Think of your B.Tech degree as the "Cover Page" of your professional book. It is a proud, gold-
embossed badge of your foundation. It's what gets you into the interview room; it's the proof that you
have the discipline to stick with a challenge for four long years. You should wear that badge with
pride.

But remember: Nobody reads a book just for its cover.

The chapters that follow—the ones that recruiters actually read, the ones that clients actually pay
for—are written in the "ink" of your self-taught skills. They are written in the late nights spent
debugging a side project, the certifications you earned while others were sleeping, and your dogged
ability to adapt when the syllabus finally ends.

As our alma mater celebrates its Silver Jubilee, let us celebrate the solid ground it gave us. But let us
never mistake the foundation for the whole building. GCE Keonjhar gave you the dirt and the bricks; it
is up to you to decide how high the skyscraper goes.

The gates of Jamunalia are opening. The "Static" is behind you. The "Kinetic" is waiting.

I’'m not here to give a graduation speech; I'm here to start a movement of Builders. If you’re a student
at GCE Keonjhar right now: What is the ONE skill you are betting your entire career on that isn't in

your syllabus? If you’re an alumnus reading this: Be brutally honest. What is the one thing you wish
you had "unlearned" the day you walked out of the Jamunalia gates?

LET’S CUT THE NOISE. LET’S BUILD THE FUTURE

"In college, the problem is defined and the solution is hidden. In the real world, the problem is
hidden and the solution is undefined.*

"The most important skill you graduate with isn't Java or Python—it’s the ability to learn what
hasn't been invented yet."”

L &
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THE DAY EFFORTS

LOST ITS VOICE

SITANSU KUMAR DAS [GCE, KEONJHAR]

EMAIL- sitansudas_fce@gcekjr.ac.in

Once upon a time, in a vast and ever-busy forest, there lived a gentle yet determined horse named
Arin. He was not the loudest, nor the most visible, but he carried more than his share of the forest’'s
burden without ever complaining. While others sought attention, Arin believed in silent effort - doing
what was right, even when no one was watching.

The forest was once guided by an old and wise tiger. Strong yet thoughtful, the tiger saw what others
often missed. He would often say to Arin, “Strength is not in noise, but in the weight you carry with
honesty.” Those words stayed with Arin, becoming his quiet source of pride.

Time, however, does not stand still. The old guide stepped aside, and a new leader emerged - a
powerful and commanding lion. His presence alone defined authority. His words carried weight, and
his decisions shaped the direction of the forest.

In the beginning, the lion too noticed Arin. “Your efforts are visible,” he would say. For Arin, those few
words were enough. He continued, day after day, giving his best - not for reward, but because it was
who he was.

Seasons changed, and with them came an opportunity - a role of greater responsibility, a chance not
just to carry the load, but to guide others. Many in the forest quietly felt that if anyone deserved it, it
was Arin. With hope in his heart, Arin approached the lion. “I have given my strength to this forest,”
he said softly. “If you find me worthy, | seek your support.” The lion listened, calm and composed.
“Your work is valuable,” he replied. “But decisions are bound by rules, by systems, by limits beyond
individuals. | must remain within them.”

The words were firm. The decision was final.

Arin walked away - not in anger, not in protest - but with a heaviness he had never felt before. For the
first time, his silent efforts echoed back to him unanswered. Days passed. The forest continued as
always. The lion led with authority and structure. Arin worked as he always had - steady, silently,
unseen.

But something had changed.

Late one evening, by the quiet edge of a river, Arin stood still. The water reflected not just his face,
but the years he had given, the faith he had carried, and the silence he had lived with. And in that
moment, he understood something deeper than disappointment:

The forest notices effort.

It even praises it.

But when it comes to standing beside you when it matters most... it may choose distance over

courage From that day on, Arin did not stop working. But his heart no longer waited for
acknowledgment. He carried himself not with expectation, but with quiet clarity.

ol
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Incumbency Chart

of Principals

GCE, Keonjhar

Sl. No. Name From To
1 Er. P.C. Das 19.09.1995 11.05.1998
2 Er. A. K. Ganguly 12.05.1998 31.03.2003
3 Er. T.P.G.K. Acharya 31.03.2003 11.03.2004
a Er. R.K. James 11.03.2004 16.12.2006
5 Shri S.S. Mishra 17.12.2006 16.05.2007
6 Er. G. C. Patro 17.05.2007 17.04.2008
7 Shri S.S. Mishra 18.04.2008 03.10.2008
8 Prof. (Dr) B.B. Maharathi 04.10.2008 04.10.2010
9 Prof. (Dr) J. L. Dwari 04.10.2010 10.03.2011
10 Prof. (Dr) B. L. Agarwal 11.03.2011 08.11.2011
n Prof. (Dr) Sribatsa Behera 09.11.2011 02.03.2015
12 Prof. (Dr) Trolochan Sahu 02.03.2015 04.10.2024
13 Prof. (Dr) Saroj kumar Sarangi 04.10.2024 Continuing
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Executivg
Committee

GCE Keonjhar Alumni Association

Sl. No. Name Designation Batch Branch
1 Shri Ajit Kumar Patra President 2000 Mining
2 Shri Priya Ranjan Rout Vice President 2009 Mining
3 Dr. Hemalata Jena Vice President 2007 Mechanical
4q Dr. Umakanta Behera Secretary 2010 Mining
5 Shri Amit Das Mohapatra Jt. Secretary 2009 Electrical
6 Shri Pankaj Agarwal Jt. Secretary 2009 Mining
7 Shri Sagar Nanda Jt. Secretary 2010 Mechanical
8 Dr. Soumya Ranjan Mallick Treasurer 2008 Mining
9 Dr. Devi Prasad Mishra Member 2001 Mining
10 Shri Rajib Bal Member 2005 Mining
11 Shri Lalit Narayan Mohanta Member 2006 Mining
12 Shri Saraswata Nanda Member 2006 Mining
13 Shri Lalitendu Mohanta Member 2009 Mining
14 Shri Rakesh Pradhan Member 2011 Mining
15 Dr. Santosh Kumar Behera Member 2012 Mining
16 Shri Jyotrimaya Sahoo Member 2013 Mineral
17 Shri Deepak Das Member 2013 Mining
18 Shri Ashish Kumar Nayak Member 2014 Electrical
19 Shri Keshabananda Gharei Member 2014 Mining
20 Shri Sabyasachee Pradhan Member 2015 Mining
21 Shri Ambit Mohanty Member 2015 Electrical
22 Shri Rohan Barik Member 2016 Mining
23 Shri Chinmaya Mohapatra Member 2016 Mineral
24 Shri Tanmaya Pattnaik Member 2016 Mining
25 Shri Satyabrata Jena Member 2017 Metallurgy
26 Shri Shaswat Kumar Das Member 2020 Civil
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Steering

Committee
Sl. No. Name Designation
1 Prof. Saroj Kumar Sarangi Chairman
2 Dr. Soumya Ranjan Mallick Convenor
3 Dr. Sangram Keshori Mohapatra Member
4  |Dr. Mukesh Bathre Member
5 Dr. Dayanidhi Jena Member
6 Dr. Umakanta Behera Member
7 Mr. Alok Patel Member
8 Mr. Rakesh Ranjan Shukla Member
9 Mr. Adiraj Behera Member
10 |Mr. Sushanta Kumar Pradhan Member
11  [Mr. Sudhansu Meher Member
12  |Mr. Sitansu Kumar Das Member
13 | Shri Ajit Kumar Patra Member
14 | Shri Rakesh Pradhan Member
15 |Shri Rohan Barik Member
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sSouvenir

Committee

Silver Jubilee Celebration

Sl. No. Name Designation
1 Prof. Saroj Kumar Sarangi Chairman
2 Dr. Soumya Ranjan Mallick Editor
3 Shri Rakesh Pradhan Member
4 Shri Rohan Barik Member
5 Shri Lalit Narayan Mahanta Member
6 Shri Chinmaya Mahapatra Member
7 Dr. Bijay Mihir Kunar Member
8 Dr. Ashish Dash Member
9 Dr. Santosh Kumar Behera Member
10 Shri Amit Das Mohapatra Member
11 Shri Madan Mohan Sahu Member
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Utkarsh Samiti

Arss Private Limited
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