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PREAMBLE..

ARS LONGA, VITA BREVIS

Thus spoke the Slovak bravados lazily crossing the genus of Gestapo. The tale of the
autochthones has it that their nomadic brethren in long past marched over the equinoctial plateau
to settle down, and terrestrial cyclonic winds had been there to accompany them, as friend and
foe alike. Having been natives from the Arctic Circle, the archaic surrounding did not suit their
mind and spirit. Tiding over the warming atmosphere had no less been sweating, an ultimate
deterrent for their long stay there. Nonetheless, they didn’t lose heart; aired their pain and passion
modulated through mysterious melodies. That’s not the end! Meticulously they carved the nodes
of the symphony on hardy rocks for their sustenance. Over a millennium apart, those tribes could
be traced in Baltic shore, having had little clue about the rich heritage that they had bestowed on
the earth. So, mortals are the living, immortal remains their creations.

Student lives’ associations might still be a short-time adventurous time passing to many, not
all can nevertheless be claimed having belonged to this clan. Sure enough, we are not among
those endorsing the pessimistic segment of people. The years pass on and the nostalgic plethora
about the old and gold time keeps on rolling our blood to affectionately remind those days with
intertwining line of smile often crossing the lips and chin. Keeping pace with overbearing of
diminishing silky gray hairs which often bidding adieu prematurely, whirlwind torments so often
that the outward safe passage remains the only avenue. Platforms are thus the call of the day.

Resonating with fresh colourful coating on the milestone of our college, Jalpaiguri Government
Engineering College (erstwhile ‘Jalpaiguri Engineering College’, in the maiden years), refresh drives
are put on fold afresh. Over the intermediate years between two successive grandeurs
notwithstanding, zeal might be fading, but the colours remain intact. The pole-bearers from present
and past batches still hold the nameplate afloat and here is the glory of our College.

The sixtieth birthday might have passed three years back; the worldwide pandemic might
have captivated our passion over these years, but the ever-growing and untamable passion still
fastens its grip. Here lies the altar of current publication.

In the previous years, commemorative editions had ritualistically been published as a post-
curser of annual function of the Alumni Association. On the occasion of the sixtieth anniversary
of foundation of a banyan initiative (i.e. the College), material changes have been proposed in the
celebration journal to reflect the glorious outpouring of the College in various sectors. The present
offering is definitely a bold stepping stone in that direction — also a rich preamble for those waiting
to come forward in future.

Definitely, the students of all three realms, vis-a-vis, past, present and future, are the rightful
stakeholders in the straight direction of the current initiative that is bound to survive a long
journey with participation from all corners.

Subrata sawgaL
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dfeom the pen of the cPresident, Qalpaiguri Zovt. fngg. College
Flumni Association:

JALPAIGURI GOVERNMENT ENGINEERING COLLEGE ALUMNI ASSOCIATION is in the fiftieth
year of splendiferous existence. A quest for the anterior events takes us fifty-six years back, in the
year 1967, when there was a strong students’ movement spanning through months demanding
takeover of the college by Government of West Bengal. Eighteen students were on continuous
hunger strike for 84 hours in September, 1967, while all the students including the day scholars
were on fast for 24 hours as a mark of solidarity. The movement was so spontaneous and garnered
such whole-hearted support of all those associated with the College including the teaching and
non-teaching staff-members that there was no cooking in the entire JGEC campus on that day.

This legacy of unity, togetherness and the active involvement of all those who had once made
a successful endeavour for the nationalisation of the College ultimately gave birth to the first
association of the alumni-members of our alma mater in the year, 1973 and the same started
functioning in the name, ‘JALPAIGURI GOVERNMENT ENGINEERING COLLEGE ALUMNI ASSOCIATION’
(JGECAA). As days passed on, various alumni associations have started growing in different parts
of the country and beyond, while functioning in close co-ordination with the foremost organisation
i.e. JGECAA.

Since formation, JGECAA has been taking various student-centric activities - some of which are
mentioned hereunder in brief while the detail activity report has been furnished separately in this
booklet:

Arranging Science Exhibition at Kolkata: For the past few years, annual Science Exhibitions
by the students of ‘Centre for Innovation’ of the College are organised at Science city, Kolkata.
Thus the students get an outstanding platform to display their skill and talent before a vast
knowledgable cross section from the academia and industry.

JGECAA had launched their dream project, “Students’ Excellence and Development
Programme” to lend a hand of care and love to the present students to sharpen their skill and to
sculpt their talents within. The inaugural ceremony was held on 13" December, 2020 at 7-00 p.m.

Regular on-line sessions commenced from 19% December, 2020 to help the present students
to prepare themselves for Group discussion / Job interview, GATE/ CAT/ Administrative Service
Examinations, Soft Skill Development, etc. Our young alumni-members who have cracked the
above examinations and those who have experiences in industry and academia comprise the panel
of resource persons.

Till now, eleven sessions have been held; we are extremely happy to note from the feedback
that the programme is being highly appreciated by the present students.
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Our younger peers studying in the College are also pursuing divergent activities to make the
alma mater proud. One such activity worth mentioning is the organisation - ‘Jyoti- A ray of hope’,
founded by the College students on 18" March, 2010. Children (upto class XlII) from poor families
of the neighbouring villages are given free tuition by the College students. The children are also
provided with books, exercise books, geometry box, water bottles, school bags, winter garments
etc. - free of cost. Apart from studies, the children are also given training to develop their skill in
singing, dancing, recitation, painting etc. They are also encouraged and given opportunities for
public performance. The present beneficiaries are one hundred and fifty. The organisation is indeed
bringing hope of happiness to not-so-happy homes. It is about refusing to accept the notion that
people who live in poverty will always be poor. Consequently a great effort is being taken by our
younger peers toward social development by way of removing financial barriers, so that the
children can journey toward their dreams with confidence and dignity and their parents can also
hope for happy days in future. We strongly feel that if students of half of the colleges of the
country take such initiative, the country will witness a significant upward social mobility to usher
in a new era.

JGEC alumni-members have made their presence felt in all sectors of life irrespective of the
complexities involved and have scripted their success stories in various difficult and diverse areas.
Innumerable alumni-members are playing lead roles with high acclaim in educational institutions
and business industries, viz. IT sector, manufacturing sector, construction firms etc. It is also quite
rejoicing that whatever be the circumstances, JGEC alumni-members excitedly display an excellent
spirit of brotherhood and ensure that the JGEC flag continues to fly higher and higher.

This is the forty-fifth annual get together of JGECAA and it is a matter of great exultation that
this great episode has happened without any interruption until the forty-third version - barring the
pause in the year, 2021 - due to the pandemic. The day comes with a sea of memory and nostalgia.
The old nicknames are heard after decades. Persons who have never met earlier also discover
having had shared the same hostel room. An old alumnus opportunes to meet the younger ones
and their meet makes the alumni bond strong. The best years of life come alive with all its hues
and youthfulness and the reminiscence of fabulous memories engulf the air.

It is a wonderful journey and we believe to be blessed for being a part of such amazing
episode. It is so lovable, so adorable. One crazily imagines sailing with old mates along the quiet
flowing Karala and Rukrukaon an eternal journey to be reborn to study in JGEC again.

With lot of love,

Samlr Kumar Das

Jalpaiguri Govt. Engineering College Alumni Association




Report from the cfton. Hecretary........

It gives me immense pleasure to be associated with the 45" Annual get together of JGEC
Alumni Association. We are proud that our members comprise students from practically all batches
from 1966 to recent years. This is no mean achievement for an alumni association which is based
out of the location of it’s alma mater.

Both senior and junior batches, give us hope that this association will be enriched with their
experience and innovative ideas. All other members of the intervening batches rekindle our
memories of the heydays in the college and the hostel.

We eagerly wait for this day to come — to cherish our memories of the golden period in the
college and the hostel, with stories and anecdotes. We are lucky that our campus is on a wide
green verge just beside a tea garden. The view of Danguajhar Tea Estate and occasional glimpse
of Kanchenjunga are indelibly etched in our memories.

Time has gone by for all of us with its challenges and pleasures after those halcyon college
days. Despite our busy schedule with office, family and new friends, we find ourselves looking
forward to this special day, when we can meet our old batchmates, senior dadas and juniors. The
charm of regaling our escapades will always remain. This get together gives the required oxygen
to go back to our individual lives.

During the last two years we could not organize any social gathering due to the pandemic.
Many of us have also lost friends and family members. But life will not stop at mourning for the
departed and we have to accept it and look forward towards brighter days.

| am proud to say that during the pandemic, we engaged in another kind of activity. We
created an online platform for knowledge sharing and equipping our college students for job
interviews titled Students’ Excellance and Development Programme (SEDP). The inaugural address
was delivered by Dr. N. Mukhopadhyay, Asst. Professor and Head, Training and Placement of
Jalpaiguri Govt. Engineering College on 13 Dec, 2020 and the first online session was held on 19t
Dec, 2020. The last and twelfth session was held on 31 July, 2021. Average participation of
students was about 60. The faculty for the classes was drawn from select group of ex students of
our college, some based in USA.

This alumni, established in various fields of engineering, academia or administrative services,
were keen to return something to the college. Encouraged by the response, we plan to continue
these sessions in future. | convey my sincere regards to those who spread several hours and came
forward to share their knowledge and experience with the students through these online programs.

i
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We are regularly helping JYOTI — A Ray of Hope, an initiative of college students for the under
privileged children around our college campus, by providing a regular annual financial assistance.
We also take part in sponsoring prize money for various conferences organized by the college
authority. We participated in the Diamond Jubilee Celebration organized by our college between
3 and 8™ August 2022 in which a colourful procession, with dance and music troupe, toured the
city of Jalpaiguri. This was organized and funded by the 1971 batch with active participation by a
large number of alumni. During the celebration we also organized a seminar on “Energy, Environment
and Sustainable Development — Challenges and Oportunities before Engineers”. This was appreciated
by all, including the college authority.

We are still trying to establish our permanent office and Guest House in Kolkata, which is
essential for maintaining our official records and having a permanent postal address.

Now that the pandemic is over and we will start organizing our other standard activites like,
family picnic, Rabindra/Nazrul Sandhya, Bijoya Sanmmilani, etc. to strengthen our brotherly
relationship.

Suolip Kumar Pradhan

JLD

With Best Compliments from :
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HIGHLIGHTS OF ACTIVITIES OF JALPAIGURI GOYT. ENGG.
COLLEGE ALUMNI ASSOCIATION (2020-2022)

* SCIENCE EXHIBITION BY THE COLLEGE STUDENTS AT SCIENCE CITY, KOLKATA,
UNDER AUSPICES OF JGECAA :

For the past few years, Jalpaiguri Govt. Engg. College Alumni Association (the Association) has
been arranging yearly Science Exhibition as a part of the Annual Get-together at Science City,
Kolkata. The participants are the members of Centre For Innovation of Jalpaiguri Govt. Engg.
College (the College). The Association is thus offering the students an outstanding platform to
display their skill and talent before the luminaries from the industry and academic world. Such
exhibition was last organised on 5%. January, 2020 on the occassion of 44" annual get-together.
Barring the years, 2021 & 2022, when the pandamic loomed large on our lives, the exhibition in
2023 was also not held because of the academic commitments of students back at the College.

* PROVIDING OPPORTUNITY TO THE STUDENTS TO PRESENT CULTURAL
PERFORMANCE IN ONE OF THE BEST AUDITORIUMS OF THE COUNTRY

Calliphony, the College band, is invited every year to perform at the annual get-together of
the Association. Thereby, a wonderful opportunity is extended to the younger peers to perform

gt
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before a great gathering in Kolkata. The last time, Calliphony performed was at the 44 Annual
get-together on 5" January, 2020, at Science City Auditorium. The expenditure for their programme
was then subscribed by the Association. Due to Pandamic and other reason, no parallel programme
could be held in the following years.
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* EXTENDING SUPPORT TO ‘JYOTI, A RAY OF HOPE’ :

The Association extends regular support to ‘Jyoti, a Ray of Hope (JYOTI)’. Apart from financial
support and others, a desk top computer has also been donated to them. The children of JYOTI
also presented the inaugural programme of the national seminar on 8" August, 2022 - organised
by the Association — as a part of the Diamond Jubilee Celebration of the College.

JLD
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* SPONSORING PRIZE MONEY FOR ‘COSMYS - 2020’:

The Association sponsored the prize money for the best entry in each of the fifteen
segments of ‘International Conference on Frontiers in Computing and Systems’
(COSMYS- 2020), hosted by the College from 13.01.2020 to 15.01.2020.

* CONTRIBUTION TO GOVT. FUND TO COMBAT COVID-19 PANDEMIC:

As a token of support to the Governments combating the then Covid-19 pandemic at provincial
and national levels, the Association had contributed Rs. 2.0 Lakhs and Rs.76,000 respectively to
West Bengal Emergency Relief Fund and the Prime Minister’s Cares Fund. A vernacular media
caption reflects the moment of handing over the cheque to the Jt. Secretary (Finance) to the Govt.
of West Bengal. The donation for PM cares Fund followed NEFT route.
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* FINANCIAL SUPPORT TO THE CENTRE OF INNOVATION OF THE COLLEGE :

The Association has taken a decision to extend financial support — as far extent as possible —
to the ‘Centre of Innovation’ of the College. In the view of financial constraints that have already
cast their shadows on the very purpose for which the Centre was created and in response to the
verbal appeal from the College authorities, the endeavour has put its forth.

* REACHING ESSENTIAL COMMODITIES TO THE SUPPORT STAFF OF THE
HOSTELS AND CANTEENS

When the pandemic had been reigning over the College campus leaving the students back at
their respective residences, the non-formal staff-members attached with hostels and canteen were
in exreme financial crisis. Owing to the non-payment of their wages, they — forty-five families in
total - had been fighting hard to meet both ends of their lives. Having had gathered from local

acquaintances regarding their plight that even the government doles had hardly been enough to
meet their need, the Association reached them with additional quantum of food items and essential
commodities.

* ERADICATION OF PARTHENIUM PLANTS FROM THE COLLEGE CAMPUS :

The grapevine had it once that taking advantage of the pandamic situation, the lush green and
sprawling College campus had fully been taken over by the random growth of hazardous Parthenium
bushes, pushing back the erstwhile greenaries in back seat.
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The Association with assent from the College authority stepped in to eradicate the health
hazards for the inmates of the College. With the application of special chemical on the bushes, the
exponential growth could be checked, though timely and periodic intervention remains the need
of the future.

* STUDENTS’ EXCELLENCE AND DEVELOPMENT PROGRAMME:

Two years back, the Association launched its dream project, “Students’ Excellence and
Development Programme”, to lend a hand of care and love for the present students by helping
them sharpening their skill and sculpt their talents within.

Regular on-line sessions hence commenced from 19% December, 2020 to help the present
students to prepare themselves for Group discussion / Job interview, GATE/ CAT/ Administrative
Service examinations, Soft-Skill Development etc. Our young alumni-members who have already
cracked the above examinations, alongwith our experienced brother-alumni from industry and
academia comprise the panel of resource persons.

Twelve sessions have been held till now on the following topics:

=
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SESSION TOPIC FACULTY NO OF PARTICIPANTS
Session | — Know your interview and win it Sri Aishik Sen (2006/ ECE) 112
Session Il —Gateway to GATE Sri Abhijit Sahana (2008/ IT) 57

Session Il — Engineers in Administrative Service Sri Tamojit Chakravarty (2006/ ECE) 63

Session IV - Some last minute tips from experts A group of young alumni 52
For GATE Co-ordinator- Sri Ratan Mandal (2014/CE)
Session V - Understand data and the world is yours Sri Saikat Mirdha (2006/ ECE) 43

(ETL- Extraction, Transformation and Load)

Session VI — Broaden your career path by Sri Ujjayan Majumdar (2017/ME) 40
studying abroad

Session VIl -Journey: Unplaced To A Product based Co. ~ Sri Anmol Binani (2017/CSE)

Session VIII- Strategies For Cracking GATE Sri SunriT Samanta (2017/ ME) 45
( Mechanical Engineering)

Session IX - The journey starts here Dr. Subhro Mitra (1993/CE) 89
— Explore your options.

Session X - Getting ready For The Renewable Dr. Binoy K Choudhury (1988/ME) 76
Energy sector

Session XI- Being Employable Sri Sourajyoti Kundu (2014/ ME) 44

Session XI-Write your own story — CV, Social Sri Aishik Sen ( 2006/ ECE) 63

Media, and Effective Communication

* DISTRESS FUND

A distress fund has been created for providing financial support to the members in the event
of medical emergencies, accidents, death or other critical situations. While as per the initial
regulations, the beneficiaries meant any alumnus of the College, the ambit periphery of the Distress
Fund has subsequently been extended to the present students also.

There is a duly constituted committee to take immediate decision regarding sanction of money
from the Distress Fund account subject to compliance with certain basic laid down criteria by the
beneficiary.

* FELICITATION OF TOPPERS

The toppers of the final examinations from all branches are felicitated every year by the
Association. Similarly during the last annual get-ogether on 5% January, 2023 at Science City, the
Association has showered felicitations on the current passed-out toppers in all branches.

e

Jalpaiguri Govt. Engineering College Alumni Association




TECHNICAL

SECTION
o l

Jalpaiguri Govt. Engineering College Alumni Association



It

With Best Compliments from :

VRINDA ENGINEERS PVT LTD

FEELS PROUD TO BE ASSOCIATED WITH
PRESTIGIOUS PWD RAIL OVERBRIDGE OF

MAJERHAT BRIDGE

Proud manufacturers of different types of steel bridges,
steel & power plant equipment, gas holders and
conveyor system, including idlers and pulley.

An RDSO and Railway
approved company
for steel bridges

We are committed to deliver on time with our dedicated workforce &
cost effective solutions to satisfy our customers. i

Fabricated by

VE VRINDA ENGINEERS PVT LTD

1SO 9001 : 2008 Certified Company

Contact Us : 33A, J.L. Nehru Road, Chatterjee International Centre, Under the leadership of SP Singla Constructions Pvt. Ltd.
7 & 10th Floor, Suit No. AS & A6, Kolkata 700 071, Ph : 2227 4576-77 Building I-astructure for future

www.vrindaengineers.com |

d]

T

Jalpaiguri Govt. Engineering College Alumni Association



Electric Vehicles: Environmental Dilemmal

Diptarup Kahali(1979/Civil)
Introduction:

Personal vehicles are becoming the preferred mode of transport due to their accessibility in
areas with inefficient public transport, increasing lifestyle standards and now, due to the increased
risk of infection transmission.

This is further bolstered by the banking sector’s capacity to provide affordable financing options
for automobiles. In 2020, India became the fifth-largest automobile market in the world.

Around 3.5 million units of commercial and passenger vehicles were sold in the country and
many companies began exploring India as an export hub for their vehicles. This is despite the fact
that these vehicles are getting a fair share of oil and polluting the air in their life cycle.

It is also fact that people now gradually become more concerned about the degradation of
environment owing to air pollution. One of the main causes of air pollution is the emission of
gases and particulates from vehicles run by petrol, diesel and other fuels. Many experts are now
advocating for Electric Vehicles (EVs) as the replacement of petrol and diesel operated vehicles.
Though in India EVs have not got full-fledged market, it is expected that within a decade they
would have grabbed substantial share in the automobile industry. The basic benefits of using EVs
as envisaged are-

e |t would not waste fossil fuel (non-renewable fuel)
e |t would not cause any air pollution

This paper assesses the reality of the above two benefits as demanded by the proposers
of EVs.

Broad Classification of Vehicles:

The fundamental difference between conventional, thermal cars and electric cars has to do
with the process of transforming the potential (stored) energy into kinetic (movement) energy. In
thermal cars, this energy is stored in a chemical form and is released through a chemical reaction
inside the engine.

On the other hand, despite also having chemically stored energy, electric cars release it
electrochemically without any kind of combustion, thanks to lithium-ion batteries. This means that
there is no fuel being burned and therefore no air pollution through Carbon dioxide (CO,), happening
while driving. They are also more efficient than fossil cars.
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Environmental Issues:

There are clearly two groups who are debating on the environmental issues related to Electric
vehicles — one group denies the environmental benefits of EVs and the other group strongly
recommends EVs for reducing automobile pollution particularly air pollution. Let us first examine
the opinions of the experts who deny the environmental benefits of EVs and next, the versions of
the advocators of EVs may be assessed.

1.1. EVs are not green Technology!!
As EVs do not emit CO, - are they greener!
Not necessarily! Or, better said, not always!

If the source of energy to power these cars does not come from renewable energy sources
such as solar, wind or even nuclear or hydroelectric power, indirect CO, emissions cannot be
ignored. For instance, if the electricity used to charge cars comes from the burning of fossil fuels,
it hardly matters if the EVs are not polluting while being driven, as this pollution was already
released in some distant power plant.

The cycle of making a car starts with raw materials being extracted, refined, transported and
manufactured into several components that will be assembled to produce the car itself. This
process is very much the same in both conventional and electric cars. Nevertheless, at the end of
the manufacturing process, electric cars are the ones generating more carbon emissions, according to
many scientists.

Why is this?

Because electric cars store energy in large batteries (the larger they are, the bigger their range
is), they have high environmental costs. This happens because these batteries are made of rare
earth elements (REE) like lithium, nickel, cobalt or graphite that only exist beneath the surface of
the Earth. Therefore, their availability depends on mining activities which themselves consist of
range of polluting processes. That is why asking whether electric cars are greener or not, does
come with an easy answer.

For instance, to produce 1 ton of REE, 75 tons of acid waste (that isn’t always handled in the
right way) and 1 ton of radioactive residues are also made, according to the Chinese Society of
Rare Earths. In spite of these pollution issues, research tells us not to worry about the availability
of these rare earth elements and when it comes to lithium, there is data estimating enough
worldwide reserves for the next 185 years, even if the EC market triples, according to the Deutsche
Bank. As for cobalt, graphite, and nickel, they also seem to be in a comfortable situation, since the
demand for the years to come is expected to stay far away from the reserves Earth has to offer.
Although it looks like everything will work out just fine, let’s not forget the negative environmental
impact of extracting REEs.
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Apart from the weight of the REE, the energy used to produce the batteries themselves is also
responsible for nearly half of their environmental impact since most of this energy does not come
from low carbon sources. Nevertheless, forecasts show that the electricity generation is improving
and there are more renewable sources entering the grid, which would help decrease the ecological
footprint of building up these batteries.

But what happens next?
How are lithium-ion batteries being handled when they’re no longer useful for EVs?

In the conventional car industry, according to a study from the international council of clean
transportation (ICCT), 99% of lead-acid batteries (the ones running in fossil fuel powered cars) are
recycled in the US. This is not the case for the lithium-ion batteries that have a very specific mix
of chemical components and little quantities of lithium, which does not make them an appealing
market opportunity. For instance, in the EU market, in 2011, only 5% of lithium was being collected
and the rest was either incinerated or dumped in landfills (this specifically does not make electric
cars greener at all), as it was not justified by price or regulations to recover it by hydrometallurgical
processes.

Nevertheless, the more batteries that are now produced with growing electric car market, the
more interesting it gets to try to figure out how to recycle them or recapture rare earth elements.
Therefore, the chances are that a strong recycling industry for these batteries will keep developing
and allowing electric cars to become greener.

Meanwhile, another solution might have to do with reusing these batteries and giving them
a second life since they are able to support the electric grid of buildings and to store energy from
wind or solar electricity sources. This would also help offset the environmental impacts of making
the batteries in the first place since they are amortized over a longer period of time.

So, it cannot be said EVs are zero emissions vehicles. We have seen that although they do not
emit CO, while being driven, they might do it in 3 other stages: during manufacturing, energy
production and at the end of their life cycle. In the first case, the need for mining activities to
extract the rare earth metals that are used in batteries is very energy consuming and polluting.

As for the energy production, if the car is being powered with energy from burning fossil fuels,
it is still releasing CO, in the atmosphere, not from the tailpipe but from some distant power plant.
When it comes to batteries being recycled, it is still an expensive and ongoing process and most
batteries are not being recycled yet.

1.2. EVs are Green Technology!

The environmentalists and experts who advocate EVs as green technology have enough logic
to state that the above are nugatory and pointless observations. Their versions are briefly furnished
below.
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¢ Electric vehicles typically have a smaller carbon footprint than gasoline cars, even
when accounting for the electricity used for charging.

Electric vehicles (EVs) have no tailpipe emissions. Generating the electricity used to charge
EVs, however, may create carbon pollution. The amount varies widely based on how local power
is generated, e.g., using coal or natural gas, which emit carbon pollution, versus renewable resources
like wind or solar, which do not. Even accounting for these electricity emissions, research shows
that an EV is typically responsible for lower levels of greenhouse gases (GHGs) than an average
new gasoline car. To the extent that more renewable energy sources like wind and solar are used
to generate electricity, the total GHGs associated with EVs could be even lower.

¢ The greenhouse gas emissions associated with an electric vehicle over its lifetime
are typically lower than those from an average gasoline-powered vehicle, even when
accounting for manufacturing.

Some studies have shown that making a typical electric vehicle (EV) can create more carbon
pollution than making a gasoline car. This is because of the additional energy required to manufacture
an EV’s battery. Still, over the lifetime of the vehicle, total greenhouse gas (GHG) emissions
associated with manufacturing, charging, and driving an EV are typically lower than the total GHGs
associated with a gasoline car. That’s because EVs have zero tailpipe emissions and are typically
responsible for significantly fewer GHGs during operation.

For example, researchers at Argonne National Laboratory estimated emissions for both a
gasoline car and an EV with a 300-mile electric range. In their estimates, while GHGs from EV
manufacturing are higher (shown in blue below), total GHGs for the EV are still lower than those
for the gasoline car.

Lifecycle GHGS for an Electric Viehicle and Gasoline Car
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Conclusion:

@ EVs are responsible for considerably lower emissions over their lifetime than conventional
(internal combustion engine) vehicles as experienced in Europe as a whole.

@ In countries with coal-intensive electricity generation, the benefits of EVs are smaller and
they can have similar lifetime emissions to the most efficient conventional vehicles — such as
hybrid-electric models.

& However, as countries decarbonise electricity generation to meet their climate targets,
driving emissions will fall for existing EVs and manufacturing emissions will fall for new EVs.

& ltis studied in the UK in 2019 that the lifetime emissions per kilometre of driving a Nissan
Leaf EV were about three times lower than for the average conventional car, even before accounting
for the falling carbon intensity of electricity generation during the car’s lifetime.

& Comparisons between electric vehicles and conventional vehicles are complex. They depend
on the size of the vehicles, the accuracy of the fuel-economy estimates used, how electricity
emissions are calculated, what driving patterns are assumed, and even the weather in regions
where the vehicles are used. There is no single estimate that applies everywhere.

In spite of this, design of greener, eco-friendly and sustainable electric cars is being developed.
And although there is room for improvement, the EVs, as they are today, are already, in general,
more eco-friendly along their lifecycle than the conventional fossil fuel cars, especially if they are
powered with clean electricity. Some countries are already realizing this and that is why they are
fostering the growth of the electric cars market, mostly by giving fiscal benefits that make the cars
economically more competitive. In fact, countries like Norway, Germany or Costa Rica are
simultaneously increasing their bet on renewable energies and setting deadlines for the end of
conventional cars in their roads. India must start thinking in that way .......

e The author is a former Faculty-member of All India Institute of Hygiene & Public Health;
presently working as the Technical Advisor, Tractebel GKW Consult GmbH

Jalpaiguri Govt. Engineering College Alumni Association




Only one Earth -The need to live Sustainably in Harmony with Nature

Awmitava sengupta (1971/Electrical)

In the universe there are billions of galaxies. In our galaxy ‘Milky Way’, there are billions of
planets. But there is only one Earth. ‘Only One Earth’ is the theme of 2022’s world environment
day. The theme highlights the need to live sustainably in harmony with nature.

| start the discussion with a minimal story. It is like that -
Once upon a time

There lived forests, rivers and

Mountains on the Earth

They lived in peace and harmony

Then one day came the humans.

The End

The minimal story ends here.

Actually, nature has given us everything in bounty — pure air, water, soil. But man has destroyed
nature indiscriminately in different ways at different times for his own immediate benefit. Nature
never retaliated so long as she had tolerance. She rebelled only when her tolerance snapped.

Now, let’s see the consequences of exploitation of non-renewable resources. Burning of Fossil
Fuels causes accumulation of GHGs in the atmosphere. Accumulation of GHGs in the atmosphere
causes ‘Greenhouse Effect’. Greenhouse effect causes ‘Global Warming’ and global warming causes
‘Climate Change’. So, climate change is mainly the result of burning of fossil fuels.

While looking for the cause of the cyclone, we have seen that the warming of the sea surface
is the main cause. That warming! That global warming! We have no choice but to control it.

Let us look back to a different time —around 1760 to 1840 — when the earth started becoming
hot as a result of the Industrial revolution.

At the beginning of the Industrial Revolution in around ¢.1760, the amount of carbon dioxide
in the atmosphere was 280 ppm (particle per million). It had never exceeded 300 ppm till the year
1950. From 1950, until today, it has grown very rapidly. In ¢.2000, it increased to 370 ppm. In 2013,
it became 400 ppm. The quantum in May, 2022 was 421 ppm.
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Here, we can see an interesting phenomenon. After almost 200 years from the beginning of
industrial revolution, the rise in atmospheric carbon dioxide was from 280 ppm to 300 ppm, i.e.,
only 20 ppm In 200 years. Now, look at its increase in last 72 years. It has increased from 300 ppm
to 421 ppm, i.e. 121 ppm.

Let us find out the causes of this interesting phenomenon. During the 200 years from the
beginning of industrial revolution, there had been enough sinks (green plants) to absorb the
emitted carbon dioxide. Thereafter sinks (green plants) were not enough to absorb the emitted
carbon dioxide. Excess carbon dioxide caused ppm to increase. So, this is due to gradual decrease
of sink and gradual increase of carbon dioxide emission.

Emissions have continued to grow rapidly. In 1950, the world emitted 6 billion tonnes of CO,,
in 1990, the figure was 22 billion tonnes. We now emit over 34 billion tonnes each year.

[Carbon dioxide, or CO,, is a gas which, like all other gases, has a mass which can be expressed
in kilograms by using its molar mass (44g/mol). 1kg of carbon dioxide has 1000/44 = 22.77 mole.
1 mole is equivalent to 22.4 lit. So, volume of 1kg of carbon dioxide 22.77x22.4 = 510 litres]

We know that rise in ppm causes rise in global temperature. Since the beginning of industrial
revolution, the temperature on Earth has risen by 1°C. According to NOAA (National Oceanic and
Atmospheric Administration), US, the 20" century average combined land and ocean annual
temperature is 13.9°C.

But we are fast approaching to 1.5° Celsius. IPCC (Intergovernmental Panel on Climate Change),
a body of UN, predicts that carbon dioxide level of 430 ppm corresponds to 1.5° Celsius change
and carbon dioxide level 450 ppm corresponds to 2° Celsius change.

In May 2022, carbon dioxide level was 421 ppm and we are approaching to 430 ppm. So, we
are fast approaching to 1.5 degree Celsius. And we are heading towards 2-degree Celsius change!

Now, since the beginning of industrial revolution, the temperature on Earth has risen by 1°C
and we are fast approaching to 1.5-degree C. Paris Agreement 2015 was to limit temperature
increase to “well below 2°C above pre-industrial levels and pursue efforts to limit the temperature
increase to 1.5°C.”

Now, let us see what will happen at 1.5 degree and 2-degree celcius rise.

At 1.5°C increase, Arctic ice will remain there during most of summers. But, at 2°C, most likely
there will be no Arctic ice during summers. That means polar bears, whales, seals and seabirds will
lose their habitats — most of them would starve to death and go extinct.

At 1.5°C increase in temperature, 6% insects, 8% plants and 4% vertebrates will go extinct
from the earth. But by another 0.5°C rise in temperature, these numbers will increase like 18%
insects, 16% plants and 8% vertebrates. As the insects play a vital role for pollination, crops would
get affected leading to serious food shortage.
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At 1.5°C, almost 70% - 90% coral reef will die. At 2°C increase in temperature, coral reefs will
extinct from our oceans. Coral reef is responsible for providing food and coastal protection for half
a billion people worldwide. In the event of their extinction, coastlines will become more susceptible
to damage and flooding from storms, hurricanes and cyclones. Tropical countries will be in grave
danger.

At 2°C increase, urban population will be exposed to severe water shortage. At one hand,
there are severe draughts; while on the other hand, sea level rise would result in flooding of
coastal cities. Small island countries will vanish from the face of the earth.

IPCC warns that these dangers are no longer remote or hypothetical. So, the world will have
to dramatically accelerate emissions reductions if it wants to meet the goal of Paris Agreement.

Here comes the role of engineers ...

Engineers play an important role in the development of a country. But there was a time when
development meant only the economic growth and engineers had hardly any scope to consider its
environmental and social impacts, despite the fact that there is a linkage between economic
growth, energy consumption and carbon dioxide emission. As economic growth takes place, the
emission level rises. This is followed by negative changes in environment.

Now the basic question is how economic growth and congenial environment can co-exist so
that development can be sustained for generations. The only answer is ‘sustainable development’.
Sustainable Development attempts to strike a balance between the demands of economic growth
and the need for protection of environment.

Let us throw some lights on Brundtland Commission relating Sustainable Development. The
Brundtland Commission, formerly the World Commission on Environment and Development (WCED),
was a sub-organization of the United Nations (UN) that aimed to unite countries in pursuit of
sustainable development. It was founded in 1983 when the United Nations appointed Gro Harlem
Brundtland, former Prime Minister of Norway, as chairperson of the commission.

The term ‘Sustainable Development’ was brought into common use by ‘Brundtland Commission’,
in its report (1987) called ‘Our Common Future’. According to Brundtland Commission’s Report
“Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs”.

In short, Sustainable Development is the development without depleting non-renewable
resources but using the renewable resources at optimum level.
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Now, let us see India’s power scenario where use of renewable resources is gradually occupying
the place of non-renewable resources (Source: Central Electricity Authority)

India’s power Total Non-renewable (NR) Renewable (R) Total
Scenario Installed percentage percentage percentage
Capacity Th N T RES H T R NR
June 2016 303 GW 70 2 72 14 14 28 72 28
October 2018 | 346 GW 64 2 66 21 13 34 66 34
May 2022 402 GW 59 2 61 28 11 39 61 39
January 2023 412 GW 57 2 59 30 11 41 59 41

[Th-Thermal, N-Nuclear, RES-Renewable Energy Sources, H-Hydro, T-Total]
RES (Renewable Energy Sources) is Under MNRE (Ministry of New and Renewable Energy). Hydro
is Under MOP (Ministry of Power).

Total Installed Capacity (GW) Non-renewable vs Renewable

402 412

346 \_’
34

28

303

Jun - 2016 Oct-2018 May - 2022 Jan - 2023

Renewable
- Linear (Renewable )

Non-renewable

Jan -2023 — Linear (Non-renewable )

Jun - 2016 Oct-2018

May - 2022

As per Paris Agreement on Climate Change, India has set a target that by 2030, 40% of installed
power generation capacity shall be based on clean sources and 175 GW of which will be installed
by 2022. Now, let’s see India’s achievements of ‘Renewable Energy Target’:

Target, vis-a-vis, | Total Solar Wind Bio-power | Small hydro
Achievement (GW) (GW) (GW) (GW) power
up to 25 MW
(GW)
Target 2022 175 100 60 10 5
Achievement 104.03 48.55 40.03 10.62 4.83
on November 2021
Percentage 59.45 48.55 66.72 106.20 96.60
achievement as on
November 2021
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It is true that we can’t control everything, but it helps if we remain conscious of our carbon
footprint. A carbon footprint is the total amount of greenhouse gases produced by a particular
human activity in a year. It is usually measured as ton of CO, emitted per year. It is a number that
can be supplemented by tons of CO, equivalent gases, including methane, nitrous oxide, and F-
gases.

India’s per capita carbon footprint is 1.9 metric tones, while those for China and U.S.A. are 7.4
and 15.5 respectively.

Amount of GHGs is expressed as CO,e by multiplying the amount of the GHG by its GWP
(Global Warming Potential). For example, if 1kg of methane is emitted, this can be expressed as
25kg of CO,e (1kg CH, * 25 = 25kg CO,e). If 1kg of NO, is emitted, this can be expressed as 298
kg of CO.e.

1lkg of methane causes 25 times more warming over a 100-year period compared to 1kg of
CO,, and so methane as a GWP of 25. 1kg of NO, causes 298 times more warming over a 100-year
period compared to 1kg of CO,, and so NO, as a GWP is 298.

Let us check up to what extent per capita footprints will be reduced when installation of 100
GW solar power is completed.

1 MW solar plant produces [1 x 1000 x 0.17] kw x [24x365] hr. i.e. about 15,00,000 kwh or
15,00,000-unit energy in a year [0.17 being the CUF i.e., Capacity Utilisation Factor]

Had it been 1 MW thermal plant, it would have emitted 15,00,000 x 1 kg (i.e., 15,00,000 kg
or 1,500 MT) carbon dioxide gas in the atmosphere in a year [considering generation of 1
unit of electrical energy emits 1 kg of carbon dioxide gas].

So, 1 MW solar plant means a reduction of 1,500 MT carbon dioxide gas. Hence, 100 GW
solar plant means reduction of (100x1000) x 1,500 MT (or, 0.15 billion MT) carbon dioxide
gas. Thus, reduction in per capita footprint per year = (0.15/1.4) = 0.1 MT [Population of
India is 1.4 billion]

*The emissions per unit of electricity are estimated to be in the range of 0.91 to 0.95 kg/
kWh for CO,. For calculation, it is taken as 1kg/kwh.

Let, a big project is going to be constructed somewhere. There might be impact on environment.
The Environment Impact Assessment (E.ILA) is an advance assessment of the impact on the
environment if the project is constructed.

May be that project is a big thermal power plant, maybe it’s a cement factory or maybe it’s
a fertilizer factory or something. So, what to do first? The first thing to do is to use the Environment
Impact Assessment (E.I.A) to see how much damage the project is likely to cause to the environment.
Can air pollution increase? Can water level go down further? From groundwater to ponds, rivers,
canals, and seawater, could it be more polluting? Can pollution make the soil more barren and
toxic? Can therebe loss of biodiversity? Etc. etc.

Lo
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Simply put, the main purpose of E.I.A is to evaluate the impact of any development activities
on the environment. Take appropriate action and explore alternatives to harmful effects.

For sustainable development to be achieved, it is crucial to harmonize three core elements:
economic growth, social inclusion and environmental protection. These elements are interconnected
and all are crucial for the well-being of individuals and societies.

Three major levels are alarmingly on the rise — the CO, level, the temperature level and the
sea level. The only thing that is not rising at all is our awareness.

e The paper was read on 8" August 2022 in a seminar, titled “Energy, Environment and
Sustainable Development — Challenges and opportunities before Engineers”, organised by Jalpaiguri
Government Engineering College Alumni Association, on the occasion of Diamond Jubilee (2021)
celebration of the Institution

e Author: Retired Chief Engineer (Electrical), Public Works Directorate, Govt. of WB
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Technological challenges in Indian Agriculture — An Overview

Prablr Kumar Ragchauolhwi (1920, Mech)

Agricultural Sector occupies a pivotal position in Indian Economy; 41% of total work force is
engaged in agriculture. India is having only 2.4% of ‘World Surface Area’ and contributes 17% of
world population. Challenges in Indian agriculture are much more than many countries. Agricultural
land is 60% of the total geographical area of the country; at the time of independence, agriculture
contributed 55% of the then GDP which has come down now to around 15%. Food grain production
from 1950 — 2021 has increased at a rate of 2.5% per annum (from 51 MMT in 1950 to 310 MMT
in 2021) while population has increased at about 2% per annum during the same period. India has
achieved self-sufficiency in food grain production. As population continues to grow more, agricultural
production is required to support the increased food demand. It is thus necessary to increase
agricultural yield per unit area of land while preserving the soil integrity and environment. To
ensure food security in a sustained manner, modern and technological intervention is absolutely

necessary in farm sector.
The Technological intervention in Agriculture:
1. Farm Mechanization.
2. Natural Resource Management.
3. Conservation of Agriculture.
4. Frontier Technology.
5. Digital Technology / Smart Farming.
1. Farm Mechanization:

The traditional agriculture is mostly dependant on human and animal power. Farm

Mechanization helps in effective utilization of inputs to increase the productivity of land and

L labour. The share of muscle power in agriculture decreased from 90% in 1950 to around 14% in
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current level. Land preparation, harvesting and irrigation activities are the major technological

area in farm mechanization - tractors and lift-irrigation pump sets are lifeline in Indian Agriculture.

Tractors: Tractors place crucial role in Indian agricultural productivity. Use of tractors has risen
significantly over the years. In the year 1950, the use of tractor per hectare was only 1 which has
now risen to 21. Total number of tractors is around 80 Lakhs. Sale of power tillers also increase
significantly over the years. Rapid mechanization of agriculture will increase number of tractors

and power tillers further in incoming days.

Lift Irrigation Pump: The use of pump sets in agricultural sector began in late 1960’s. Presently

around 2.1 crores pump sets are in operation.

Energy Scenario in Agriculture: Diesel and electricity are the two major sources of direct
commercial energy use in agricultural sector, mostly in tractors and pump sets. Indirect energy is
the energy consumed in manufacture of fertilizer and pesticides. Agricultural sector consumes
around 11 MMT of HSD which is 15% of total HSD consumption of the country. The consumption
of electricity in agricultural sector has risen from eighteen thousand GWh in early nineteen-eighties

to 2.1 lakh GWh at present.

Challenges: Energy trend in agriculture is ever increasing; therefore improvement in energy
efficiency is the need of the hour. Requirement of energy per hectare by Indian farmers is 3.7
times of Japan and 1.5 times of World average. There is tremendous scope of improving energy
efficiency in agriculture sector. Proper irrigation scheduling, effective crop management practices,
improvement of water use efficiency are some of the efficiency gain in agriculture. Further
improvement in tractor and pump operation, using BIS mark foot valve, implementation of star
leveled mono-set pumps, demand site management are the major challenges in agriculture sector

for improvement in energy efficiency and reduction in Green House Gases.
2. Natural Resource Management:

Water is an essential input for agriculture and allied activities. India accounts for 4% of world
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I

Jalpaiguri Govt. Engineering College Alumni Association




= ol
water share. The irrigated area has reached more than 40% through ground, surface and other

source. The World Resource Institute categorized India into high water stressed country due to the

fact that the ground water level is significantly falling in India.

For sustainable agriculture, conserving ground water and improving water use efficiency is of
absolute necessity. Roughly 50% cultivated land is rain-fed while rest 50% area is irrigated by
ground water / cannels. Water efficient technology is one of the most challenging areas for
sustainable agricultural practices. Adoption of micro-irrigation technologies such as sprinkler and
drip irrigation has a huge potential to improve water use efficiency and increase agricultural
productivity. The low cost micro irrigation is a major challenge for large scale adoption. Land
Leveling is another important intervention to improve input use efficiency, especially water. Several
efforts have been made in the past to promote Lesser Land Leveling (LLL). Adoption of LLL in 2
million hectare would conserve 1.5 million hectare-meter of irrigation water and saves substantial

guantity of diesel.
3. Conservation Agriculture:

‘Conservation Agriculture’ is a range of soil management practices that minimize the effect of
composition, structure and natural bio-diversity and reduce erosion and degradation. It helps to
protect the environment and reduce both the impact of climate change on agricultural system

(adoption) and contribution of agricultural practices of Green House Gases.
Benefits of conservation agriculture practices:
i. Increased yield.
ii. Water saving.
iii. Energy and oil saving.

iv. Increased carbon sequestration and reduction of green house gas emission.
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4. Frontier Technologies:
These include precision agriculture, vertical farming and hydroponics among others.

‘Precision Agriculture’ is the timely collection of geospatial information on the requirement of
soil, plant and animal and accordingly, prescribing and applying site specific treatments to increase

agricultural production and environment protection.

Vertical farming refers to a system of crop production that minimizes the use of land by having
a vertical design. Japan is one of the leading countries in vertical farming. Most important in
vertical farming is the scale of operation and it requires smaller space as compare to the conventional
farming. In term of economic benefits, it saves land and water, reduces cost, and provides higher
yield, minimum risks due to draught, floods and other shocks. In India concept is still in very

nascent stage.

Hydroponics is basically a method of cultivation of crops without soil by using mineral nutrient
solutions as an aqueous solvent. As compared to conventional method of cultivation, hydroponics
saves huge water. The other benefits include saving of land, increase of crop yield. Hydroponics is
still not a widely practiced technique in India. Due to high initial set up cost, lack of awareness and
the complexity of technology. The cost of one time set up of hydroponics is around Rs.20 lakhs

per hectare.
5. Digital Agriculture / Smart Farming:

Smart Farming is an emerging concept that refers to managing farms using modern information
technologies like 10T, Robotics, Drones and Al to increase the quantity and quality of production.
The usage of technology in agriculture domain has resulted in digital agriculture, precision
agriculture, analytics for crop yield etc. Sensors, software, connectivity, locations (GSP, satellites

etc.) and data analytics etc. are the technologies that can be used for smart agriculture.
Challenges:

Typically Indian Farms are very small in size and 1 — 2 acre farm plot is most common. Thus

for digital agriculture being in success in India, the innovation must focus on:
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i) Low cost technology: Lowering the cost of technology so that it is available and affordable

for the small farmers.

ii) Easily portable hardware: Plug and play hardware (ensuring mobility) has better chances

of success in India.

iii) Renting and sharing platforms for agriculture equipments and machinery: Due to limited
financial resource and small farm plots, renting and sharing platform rather than outright purchase

make sense.

Finally, the biggest opportunity for ‘Digital Agriculture’ across the entire value chain from up-
stream (input and production process) to down-stream (post harvest and value addition including

food processing) is with the emergence of FPQO’s (Farmer Producer Organizations) in India.
The Path forward ..............

Overall scenario for digital agriculture is promising in India. The key factors that will determine
the success of smart agriculture in India are affordability of technology, ease of access and

operations, easy maintenance of system and appropriate policy support.

In rural India almost 60% people are engaged in agriculture and there is a gap between
farmers and technology. The Government has introduced various methods in agriculture sector to
help the farmer to take the best advantage of technology from Bio-technology to ‘Big Data’ to

boost output and efficiency, so that more people can be fed with growing more food on less land.

References:

1. “Energy Challenge in Indian Agriculture” — International Journal of Advance Research — 2016 Dr.
Sanjoy Kar and Ms. Shrestha Raychaudhuri.

2. ICT India Working paper 35.

3. Agricultural Technology in India — P.K. Joshi and Deepak Varshney — NABARD.

e The Author retired as Director & Chief Regional Coordinator, Eastern Region, Petroleum
Conservation and Research Association, Kolkata. He is past president (Engg. Sc.). Indian Science
Congress Association.
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Solar PV Power Plant Design (Off Grid)

Sushobhan Bhattacharya (1982, Mech)

Main Components:

A. Theoretical:

Load — The main factor about the sizing of the SPV power plant or in other words, the demand
or consumption (electricity) in Wh or KWh (unit). Let us consider 50,000 Wh or 50 KWh may be
the load demand.

B. Physical:

i. SPV Module

ii. Battery

iii. Charge Controller

iv. Inverter

Load Calculations:

This is the most vital factor to fix up the size of the SPV (off grid) Power Plant. Watt-hours
(Wh) calculations per day — to find out total watt-hours (Wh) required by adding the watt-hours
(Wh) needed for a all appliances or systems per day. Multiply the total watt-hours by 1.3 (loss of
energy in the system). Result of the multiplication in watt-hour to be provided per day by the solar
PV power plant.

Therefore, the total watt-hour (Wh) required per day is = 50,000 x 1.3 = 65,000 Wh or 65
KWh.

Now, to ascertain the total size of the SPV module, the total watt-peak (wp) production is
required. Wp depends on the climate (solar isolation, irradiation and ambient temperature) of the
site/ location and the total capacity/ size of the SPV module.

Size of SPV Module:

For the determination of the actual size of the SPV module, ‘panel generation factor (PGF)’
should be known to us which varies from location to location, i.e. from country to country. For
India, the PGF is about 4.32. Now to calculate the total watt-peak (Wp) rating needed for SPV
module, we have to divide the total Wh per day needed (65 Kwh) from the SPV module by 4.32
to get the total Wp rating needed for the SPV panels. Therefore, total Wp of SPV panel capacity
= 65,000 / 4.32 = 15,046.296 Wp
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So, number of SPV modules required are = 15,046.296/ 250 = 60.185

Actual Requirement — 61 modules, so the system requirement will be at least 61 numbers of
modules having 250 Wp PV modules. If more than 61 SPV modules are installed then the total

system and battery life will be healthy.
Sizing of Battery:

Deep Cycle Battery is suitable for SPV system. It is discharged at low energy level and is rapidly
recharged. Large numbers of batteries are required to store energy sufficiently to supply energy

at night and cloudy days.
Calculations:
i) Total demand per day in Wh or Kwh
ii) Divide the total Wh per day by 0.85 (battery loss)
iii) Divide the result obtained from (ii) by 0.6 (depth of discharge),
iv) Divide the result getting from (iii) by nominal battery voltage

v) Multiply the result received from (iv) with days of autonomy (the number of days when

no energy will be generated from SPV power plant but the demand can be met)
Assumptions:
Nominal battery voltage — 12 V
Days of autonomy - 3 days
System demand — 50,000 Wh/ day

Therefore, battery capacity = 50,000 x 3 / (0.85 x 0.6 x 12) = 150,000/ 6.12 = 24,509.804, say
24,510 Ah

So, the battery is to be rated 12 V, 24510 Ah for three days autonomy.
Sizing Inverter:

The input of the inverter rating must not be lower than the total Watt of the system demand.
The output of the inverter is A.C. and must be the same nominal voltage of the battery. For off-

grid systems which is popularly known as ‘Stand Alone’ system, the size of the inverter must be

—
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4 times bigger than total demands (watts) using at one time and also to withstand the surge

current at starting time (motors, compressors, etc)

Note: For grid-connected SPV power plant, the total SPV array rating and inverter input rating
will be same.

Sizing of Charge Controller:

The charge controller has to be matched with the voltage of SPV array and batteries. The
capacities of charge controller are normally rated in respect of Voltage and Amperage. The charge
controller should have sufficient capacities to manage the current, generated from SPV array. For
series charge controller, the required capacities will be the total input of the SPV generated current
delivered to the Controller and the configurations of the SPV panels which may be in series or
parallel connections. As per normal practice, the size/ capacity of the charge controller has to
handle the short circuit current (Isc) of the SPV array multiplied by 1.3. Therefore, charge controller

capacity/ rating = Total short-circuit current of Array x 1.3
Calculations: SPV module specification:
Pm (Maximum Power) - 250 Watts
Vm/ Vpm (Maximum Power Voltage) - 30.20 Vdc
Im/lpm (Maximum Power Current) — 7.15 to 9.55 A
Voc (Open Circuit Voltage) — 32.60 to 39.90 Volt
Isc (Short-circuit Current) — 7.45 to 9.95 A
Therefore, charge controller rating = (61 x 9.95) x 1.3 = 789.035 A, say 790 A.

So, the solar charge controller size/ rating should be 790 A at 12 V or greater.

e The Author was previously the Managing Director of West Bengal Green Energy

Development Corporation (2008-2013)

e The paper was read on 8" August 2022, in a seminar titled “Energy, Environment and
Sustainable Development — Challenges and opportunities before Engineers” organized by Jalpaiguri
Government Engineering College Alumni Association on the occasion of Diamond Jubilee (2021)

of the institution
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A Chronicle of Uranium Production in India in pursuit of self-
reliance on Nuclear Fuel

Sujit Kr. quhaniyogi(1979/Mechanical)

“We need to graduate from talking about energy security to attaining energy
independence”
—Dr A P J Abdul Kalam

Introduction

Energy is the one of the prime necessities for civilization and a vital for any nation’s economic
development. Most of the world’s energy comes from natural resources like fossil fuels, hydro-
power, renewable resources and nuclear power from atomic minerals (Uranium and Thorium). Of
all the available resources, role of nuclear power in providing reliable, clean and affordable energy
has been well recognized. Its high energy density and world resource adequacy makes nuclear
power a preferred alternative for energy supply security. Uranium is the basic fuel for Nuclear
Power Plants.

Uranium Mining and Processing in India:

After independence, Atomic Energy Commission was formed in 1948 under the guidance of
Dr Homi Jehangir Bhaba. He emphasized that the country should have adequate availability of the
basic raw material for the nuclear programme. Unfortunately, only a small part of land mass in
Indian subcontinent is geologically favourable for hosting Uranium. Keeping this in mind, the
exploration of Uranium had been started by a team of geologists under Rare Metal Survey Unit
(RMSU) which was subsequently renamed as AMD (presently subsumed in BARC).

In the year 1951, a significant radioactive zone was detected in Jadugoda hills in southern part
of Bihar (now in Jharkhand). By 1955 sufficient Uranium resource was established and in 1957, it
was decided to undertake exploratory mining by developing five adits (horizontal tunnels) at different
elevations. Ore body was exposed in one of the adits in 1960, followed by development of drives
along the ore-body. Immediately bulk Uranium ore samples were sent to BARC, Trombay for
studies.

In 1961, Jadugoda Mining Project was undertaken and in the next year, a proposal was put
before Atomic Energy Commission for approval to construct underground mine at Jadugoda. Dr
Bhaba visited Jaduguda in the same year and after detailed discussions with JMP team gave the
final consent to construct a vertical shaft to start commercial Uranium mining operations. In 1964
vertical shaft sinking at Jaduguda started. Simultaneously construction of Mill for processing of
uranium ore also started.

In 1967 Uranium Corporation of India, a PSU under Department of Atomic Energy, was formed
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with an objective of mining and process of Uranium in the country. Uranium processing mill was
commissioned in the year 1968.

First wagon of Uranium concentrate in the form of Magnesium Di Uranite (MgU,0) was
dispatched to BARC in September 1968. Within two months of first dispatch, Jaduguda mines shaft
sinking up to a depth of 315M was complete with a distinction of being the first underground mine
in the country to be commissioned after independence. Over the years this mine deepened to 905
M below surface.

In 1999, DAE had started facing enormous gap between supply and demand of nuclear fuel
as the power plant of Nuclear Power Corporation of India Ltd. (NPCIL) started operating at higher
capacity. To address this problem, all resources were mobilized and between 2003 and 2008, two
underground and one opencast mine were commissioned. All these units are located within a
stretch of 30 KM from Jaduguda.

To process the enhanced quantity of ore, a new Uranium processing plant at Turamdih was
constructed and commission in 2009. This plant incorporated state-of-the-art technology to pull
off higher recovery, enhanced running time and smart fault detection system.

Exploration of another underground mine-deposit at Tummalapalle in Andhra Pradesh was
started in 2007. Tummalapalle ore processing plant was commissioned in 2017.

At present, UCIL is operating seven underground mines (Jaduguda, Bhatin, Narwapahar, Bagjata,
Turamdih, Mahuldi and Tummalapalle), one opencast (Banduhurang), and three processing plants
(Jaduguda, Turamdih and Tummalapalle).

Attempts were also made to open two mines, one in Meghalaya and the other in Telengana.
UCIL faced serious public resistance to open these deposits as anti-uranium lobbies were actively
spreading misinformation on uranium mining.

Future Vision:

India has an ambitious target of multi-fold increase in nuclear power production. New sites
have been identified for large reactors (International collaboration and indigenous construction)
with a plan to achieve total installed capacity of about 60,000 Mwe by 2032 making full use of
indigenous uranium resources and committed fuel through international agreements.

This has therefore entailed the need for increasing indigenous Uranium production to meet
additional fuel requirement. In line with the requirement UCIL has outlined a plan for massive
expansion which includes modernization and capacity expansion of a few existing units and
construction of new facilities in different parts of country. UCILs major production centres are
planned in Jharkhand, Andhra Pradesh, Karnataka and Rajasthan. Steps have now being taken to
open some more projects in different parts of the country which will give a major boost to
indigenous uranium production by UCIL.

e The Author was previously with Uranium Corporation of India Ltd. (Department of Atomic
Energy, Gol) as General Manager
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BUILD CARE SOLUTIONS

Protect Your Investment

Specialized for all type of :
« Water Proofing « Structural Repair * Industrial Flooring
« Joint Treatment « Injection Grouting

Suman Kalyan Bera

31/5/1/1, Ramji Hazra Lane, Shibpur,
Howrah-711 101, West Bengal
M: 9903008305 | E-mail : build.care21@gmail.com






