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¥=7  the Financial Storm

It is not an unravelled secret that Kerala State
Electricity Board Limited is going through an acute
financial crisis which is going to hamper its daily
operations soon. Financial crises has not been a new
normal for KSEBL as in its 67 years journey, it has
seen many crises - ups and downs, but the level of
crisis which has affected this time is too deep that it
seems impossible to come out of the vicious circle.
The media has gone haywire in carrying the reports
of the financial crisis and if we observe, all
newspapers have some daily reports about the
operational crisis of KSEBL. Already doomsday
predictions are floating down everywhere saying
that KSEBL is on the path to KSRTC where
employees are denied salaries and pensions due to
financial crisis. Association expresses its anguish
and concern regarding the actions of the top
management in solving the crisis.

The looming financial turmoil is not a product
of any immediate steps but can be attributed to a
multitude of factors. As we all know that any crisis
is a result of the widening gap between the revenue
generation and the operational expenses. The
management’s operational inefficiencies and
inability to adapt swiftly to changing market
dynamics have strained its resources and
profitability. Concurrently, the rising cost of fuel
and thereby the cost of power and energy
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procurement has escalated the operational
burden, further exacerbating the financial
crisis. For the last one year, we have seen
the lack of collective decision making as
the biggest operational inefficiency and as
a result of which all major projects are
going at a snail pace. The hardening of
the disciplinary course of actions by the
management has prevented the top brass
in taking any risk affected decisions,
resulting in further laggings.

Another major reason is the lack of
understanding of the changing power
dynamics in the Indian market. Lot of
dynamic changes are happening in the
sector and present management is not at
all concerned and is not taking enough
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steps to bring about the changes in the
organisation to tackle the future
impediments. The lack of will to hear the
rank and file is hindering information flow
to the top management. The various
meetings being conducted daily is
becoming a one-way exercise and is seen
as a broadcast of certain views from top
management rather than discussing and
finding solutions. Succumbing to the
political games of the trade unions and
the officer associations who have vested
political interests and arriving at a
decision to cancel the tender for
implementing Smart Meter AMI project
in the TOTEX mode is an apt example of
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how decisions of the management is being
hijacked. KSEBL is at a loss of around 2500
crores of Central Government grant due
to the decision made by the Government
of Kerala which we reiterate that due to
wrong advises from forces working against
KSEBL.

The total arrears to the company
have reached a whopping figure of 4000
crores. KSEBL has recently launched an
One Time Settlement (OTS) Scheme
waiving a percentage of the interest
component from the defaulted consumers.
Every year OTS schemes are launched but
normally there is poor response from the
consumers resulting in wastage of time
and resources. But this time, as per the
direction of the Kerala State Electricity
Regulatory Commission (KSERC), a
targeted and incentive based mechanism
for the Engineers who make good
performance is launched. Hence it will be
a good effort, if half of the whopping
figure is collected back. Rest half is from
the government departments which needs
urgent intervention from the power
department in order to arrive at a stop gap
arrangement to fill the coffers.

Electricity Duty since 2013 when
KSEB became KSEBL was retained with
the organisation, even though the
provision was for Master Trust Fund. That
provision is going to get terminated in
October this year, which will further
worsen the financial status of the
organisation. Even though the Power
ministry has shot up a letter to the finance
ministry for extension of this provision for
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next ten years, there is least hope for a
favourable decision in the wake of
precarious financial position of the State
Government. The cash flow of KSEB is
going to get severely affected when this
provision goes out considering the
situation that KSEBL has declared an
operating loss to the tune of around 1000
crores last year.

The recent cancellation of the 2016
DBFOO model Power Purchase
agreements by the KSERC citing
irregularities in the awarding of PPA has
led to some immediate difficulties. But this
was expected and KSEBL management
was not even ready with an alternate
plan. KSEBL should have easily
anticipated the outcome since State and
Central Governments had not favoured
the deals despite several efforts. The lack
of plan has resulted into KSEBL
purchasing power from the power
exchanges at high rates and also due to
increased demand. The failure of the
South West Monsoon has also worsened
the situation. Even though the Climate
forecasting agencies clearly mentioned the
rain deficit due to the effect of El Nino in
the Pacific Ocean this year just like 2016,
the management has not taken any steps
to arrange the power purchases in
advance. In this scenario also, lack of
preparatory planning by the Company
management has made things worse. Also
the launch of Prapthi Portal by the Central
Government, for making payments to the
Gencos for purchase of power within a
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month has tightened the purse. Earlier
KSEBL had enough time to roll the money
and the money of Gencos for the purchase
of power during Summer time from
February to May was paid in the months
of June to September, when KSEBL had
reduced demand and excess money due
to sale of power in the market. Now the
situation is changed and the money needs
to be paid promptly. A recalibration of
regulatory policies, providing KSEBL with
greater autonomy in power purchase,
while ensuring prudent oversight, could
be a step toward resolving the crisis.

Addressing KSEBL's financial crisis
requires more than just financial band-aids;
it demands comprehensive operational
reforms and technological modernization.
Streamlining internal processes through
effective IT ERP systems, optimizing
workforce allocation through
Restructuring, and adopting innovative
technologies such as smart meters and
smart grids in distribution sector,
Substation Automation Systems (SAS) and
Phasor Measurement Units (PMU) in the
transmission sector, Scada systems in the
Generation Sector can enhance
operational efficiency and reduce
overhead costs. The ongoing Generation
construction projects to be reviewed and
bottlenecks to be solved through collective
decision making. Moreover, embracing
renewable energy sources like hybrid wind
solar projects and investing in energy
storage infrastructure like BESS in critical
installations can mitigate dependence on
expensive fossil fuels.
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A transparent and accountable
management structure is crucial in
instilling confidence among stakeholders.
The appointment to the Board of Directors
should be completed on a war footing
basis. KSEBL should engage in open
communication about its financial
challenges and strategies for recovery.
This includes involving industry experts,
financial consultants, and other relevant
stakeholders to offer insights and
perspectives on viable solutions. Solving
the financial crisis of KSEBL necessitates
a collaborative approach involving the
state government, regulatory bodies,
industry experts, and the company
management itself. A coordinated effort
can lead to the formulation of a
comprehensive roadmap for financial
recovery, encompassing short-term
measures for immediate relief and
long-term strategies for sustainable
growth.

The financial crisis faced by the
Kerala State Electricity Board Limited is a
formidable challenge, but it also presents
an opportunity for transformation. By
implementing operational reforms,
leveraging technology, and fostering
transparency, KSEBL can emerge stronger
and more resilient. The state’s commitment
to its citizens” energy needs, paired with
strategic decision-making, will determine
the board’s ability to overcome this crisis
and usher in a new era of efficient,
affordable, and sustainable electricity
services.
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HELIUM- 3 FROM MOON AS ENERGY SOURCE

Helium-3 (He-3) is a rare isotope of
helium, and its natural abundance on
Earth is extremely low. It is not present in
significant quantities in the Earth’s
atmosphere, which is primarily composed
of helium-4 (He-4). The scarcity of He-3
on Earth is one of the reasons why it is of
interest as a potential fuel for nuclear
fusion.

The primary sources of helium-3 on
Earth are:

1. Lunar Regolith: The Moon is believed
to have a slightly higher concentration of
helium-3 due to its lack of atmosphere and
the accumulation of He-3 from the solar
wind over billions of years. However,
accessing and mining helium-3 from the
Moon is a complex and challenging
endeavor.

2. Nuclear Reactors and Tritium Decay:
Helium-3 can be produced artificially
through nuclear reactions. Tritium, a
radioactive isotope of hydrogen, decays
over time and can produce helium-3 as
one of its decay products. Tritium is used
in some nuclear reactors and atomic
bombs, and as it decays, it contributes to
the supply of helium-3.

3. Nuclear Weapons Testing Residues:
During certain types of nuclear weapons
tests, helium-3 can be generated as a by
product. However, this source is limited
and not sustainable.

It's important to emphasize that the
natural abundance of helium-3 on Earth
is exceptionally low, making it challenging
to rely on terrestrial sources for large-scale

Er Sabu T. Joseph

Asst. Executive Engineer

energy production. This scarcity has led
to interest in the possibility of extracting
helium-3 from the Moon, where it might
be more abundant due to the Moon’s lack
of atmosphere and the accumulation of
solar wind particles over time.

The Chinese Chang’e 5 mission has
returned a new mineral from the lunar
surface. Chinese scientists call the mineral

“Changesite-(Y).” The mineral has been
described by the state-operated news

agency Xinhau as a “kind-of colorless
transparent columnar crystal.” Also, the
Chinese claim that the new mineral
contains helium-3, an isotope that many
scientists have touted as a potential fuel
for future fusion reactors.

Of the various volatile materials
available on the moon, there is potentially
only one that has significant value back
on Earth. Helium-3, if used as fuel in a
nuclear fusion reactor, could become a
significant lunar export for power
generation around the world.

Here on Earth, there is not enough
Helium-3 to support its use for power gen-
eration. But on the airless moon, estimates
are that at least a million tons of Helium 3
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is rooted within the lunar regolith —the
result of over four billion years of being
bombarded by solar wind. That ballpark
figure is extrapolated from lunar samples
brought back to Earth by both robotic craft
flown by the former Soviet Union and
NASA’s historic manned Apollo lunar
missions.

The use of helium-3 as a fuel for
nuclear fusion, while promising due to its
potential for cleaner and safer fusion
reactions, is still largely in the experimental
stages. The development of practical
fusion technology and the feasibility of
helium-3 extraction and utilization remain
subjects of ongoing research and
exploration.

Helium-3 (He-3) is a potential fuel for
nuclear fusion, and its energy output is a
topic of interest in the context of fusion
reactions. When helium-3 is fused with
deuterium (a hydrogen isotope), it can
produce energy through a reaction that
releases a proton and a helium-4 nucleus
(an alpha particle). This reaction is
considered cleaner and safer than many
other nuclear reactions.

The energy produced by the fusion of
1 kg of helium-3 can be calculated using
the mass-energy equivalence principle, as
described by Einstein’s famous equation
E=mc2. The reaction that occurs when
helium-3 fuses with deuterium releases
about 18.3 MeV (mega-electronvolts) of
energy.

Using the conversion factor that 1
MeV is approximately equal to 1.60218 x

10”7-13 joules, we can calculate the energy
released:

N e

Energy = 18.3 MeV * 1.60218 x 10”-
13 J/MeV

Energy H” 2.93 x 10"-12 joules

So, when 1 kg of helium-3 is fused
with deuterium, it has the potential to
release around 2.93 x 10712 joules of
energy.

To put this in perspective, the energy
content of 1 kg of coal is approximately
2.4 x 10”7 joules, and the energy content
of 1 kg of gasoline is about 4.5 x 10"7
joules. Therefore, the energy released from
1 kg of helium-3 through fusion is
significantly higher, making it an attractive
potential energy source if the challenges
of fusion technology and fuel availability
can be overcome.

Extracting helium-3 from the Moon
and using it as an energy source on Earth
is a complex and challenging endeavor.
Helium-3 is a potential fuel for nuclear
fusion, a process that holds the promise
of clean and abundant energy. While the
technology is still in development and faces
significant hurdles, here’s a general
outline of the steps involved:

1. Lunar Mining and Extraction:-

Robotic missions would be sent to
Moon to locate and mine areas rich in
helium-3

Lunar regolith (the layer of loose
material on the Moon’s surface)
containing helium-3 would be collected
and processed.

2. Transportation to Earth:

Developing efficient and
cost-effective methods for transporting the
mined helium-3 back to Earth is crucial.

Potential options include using
specialized spacecraft, such as cargo
shuttles, to transport the material.
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3. Fusion Reactor Development:

Fusion reactors that can utilize
helium-3 as fuel need to be developed and
refined.

Helium-3 fusion offers the potential
for a safer and more efficient energy
source compared to conventional nuclear
fission reactors.

4. Fuel Production and Handling;:

The mined helium-3 would need to
be purified and processed into a suitable
form for fusion reactions.

The fusion process involves
extremely high temperatures and
pressures, requiring  advanced
engineering and materials.

5. Energy Generation:

Fusion reactors would use the
helium-3 fuel to produce energy through
nuclear fusion.

The fusion process releases a large
amount of energy and produces minimal
radioactive waste compared to nuclear
fission.

6. Electricity Generation:

The energy generated from the fusion
reactions would be converted into
electricity through traditional methods,
such as steam turbines.

It’s important to note that using
helium-3 for fusion is still a theoretical
concept, and practical implementation
faces numerous challenges:

Technology: Fusion itself is a
challenging scientific and engineering
problem. Sustaining the necessary high
temperatures and pressures for fusion
reactions is difficult to achieve.

Cost: The cost of lunar mining,
transportation, and fusion reactor
development is currently prohibitive.

Infrastructure: Building the necessary
infrastructure on the Moon for mining
and on Earth for fusion is a massive
undertaking.

Environmental and Ethical Concerns:
The impact on the lunar environment, as
well as ethical considerations related to
altering the Moon’s natural state, need to
be addressed.

Safety: Fusion reactions are powerful,
and ensuring the safety of reactors is a
significant concern.

In conclusion, while using helium-3
from the Moon as an energy source is an
exciting prospect, it’s still largely in the
realm of theoretical research and faces
significant technical, financial, and
logistical challenges. Research and
development in fusion technology, as well
as advances in space exploration, will play
a critical role in determining the feasibility
of this concept in the future.

*
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Know Your IQ in Chess

The golden era of Indian Chess is right
through, with Pragnanada, authoritatively
defeating World No. 2 and No. 3, in the
quater final and semifinals and thereby
entering finals of World Chess
Championship 2023.Within a span of
eight months, the Indians teen trio of R
Praggnanandhaa, Arjun Erigaisi and D
Gukesh have defeated the world chess
champion and have elo ratings over
2700.Keralite lad Nihal Sarin, 18, a speed
chess master was the 2019 Asian blitz
champion. Though only 50,000 chess
players officially registered, at least a
million people in India are playing chess.
As their spirit is boosted leaps and bounds
currently, the author presents a test to
measure the IQ in Chess for identifying the
talents.

Even if you are not a chess player, you
are gifted with a certain amount of chess
talent just like other qualities. Your child
may be having a good chess 1.Q. You may
develop it (and make him a grand master
of chess). Hence it is better you know the
chess IQ of yourself, your child or anybody
else you want to know.

Similar to the 1.Q. tests there is a test
to know the IQ in chess. The method was
developed in Czechoslovakia and was
tried out there several years ago with good
results. Anybody (from grand master to a
beginner) who knows the moves of a
knight and a pawn can attempt this.
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See Fig. 1. Chessboard has 8x8=64
squares,coured black and white
alternatively Usually the x-cordinates are
denoted by a,b,c,d,ef,g,h and the Y
cordinate 1,2,3,4,5,6,7,8. Thus all the 64
squares are denoted from a ; to h 4

A white knight is placed at a 1 Four
(enemy) Black pawns occupy the squares
c3,c6, £3,16.

For non-players- A knight at any
square (x, y) can move to any of the
squares (xx1, y+2) or (x2, y+1) the limit
of x and y being 1 to 8. Pawns control the
two squares diagonally connected to the
original square is the forward direction.
In the Fig. 1 the forward direction is 8 to 1
for the black pawns.

In the test only the white knight
moves. The black pawns remain in their
original squares throughout.
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What you have to do.

You have to move the knight, by
legal moves from al to a8, taking a route
al, bl,cl h2,h3......... a2, a3 h3, h4 hl. a4
and so on to a8. In the course the knight
should not land in any of the squares
occupied or controlled by the black pawns
viz-b2, b5, ¢3, c6, d2, d5, 3, {6, €2, e5, g2
and g5. The time taken by you for this is
an index of your chess 1.Q. So your
objective is to make the movements in
minimum time.

Eg. The knight can move from the
initial square al to bl making three moves:
al-c2, c2-a3, and a3-bl. The next step of
reaching cl is not so easy due to the
intervening forbidden squares.

If during the course of traverse the
knight lands at the forbidden squares (b2,
b5 g5) occupied or controlled by the black
pawns there is a penalty of 10 seconds.
That means 10 seconds will be added for
each of such wrong square landing of
knight.

Remember you have to complete the
test in the minimum time.

Now start your stop watch and start
moving the knight in the required way
from al to a8. Find out the time taken. Add
10 seconds for every time your knight
landed in any of the wrong squares
b2,b5.c3,c6,d2, d5,e2,e5,£3,f6.g2and g5.
Add find the total time T1.

Now repeat the whole thing a second
time after a short interval and find your
second time T2. T2 will definitely be less
than T1.

Your Rating If you have
completed the test in around seven
minutes (T1=7) you are a strong chess

player

©

HYDEL BULLET

If your time is less than five minutes
you can be an International master

Lesser timings show higher chess
quotient

The time T1 shows your IQ in chess.
The second time T2 shows the speed with
you can improve

Theory:

B-H Curve

¥ = mx+C

n i

e’ s 2

See Fig 2 to Fig 3. y = mx+c, the
equation of a straight, line can represent
many a thing. But the practical cases are
not represented by Y-co-ordinate
increasing continuously with the same
slope. Hence something similar to the B-H
curve is a better representation. At any
point the y co-ordinate is a measure of the
grade of chess you play, which will
definitely saturate.

The inverse of the time T1 corresponds
to &#39;c&#39; in the equation y = mx+c
or the residual magnetism in the B-H
curve. The ratio TI/ T2 represents the slope
of your curve. Of course the slope will be
more in the initial stages and will
gradually decreases. There is a definite
stagnation or saturation. &
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It is seen that chess players are
usually at their peak at about 29 years.
After a certain stage you may not improve
any more no matter you put on more work
to improve. At this stage the slope of your
curve may be zero. Or all the chess
elements in you might have oriented in
theproper direction and you may not be
able to produce any more chess filed or
excitation.

v Chess Curves of

Cirand Master
/'\cmm

Corporative chess curves are shown
in Fig. 3.The chess curve of Grand Master
, starts at a value of Cgm, on Y-axis, corre-
sponding to his higher Chess IQ and that
of an International Master starts at Cim,
which can generally be taken lower or
lesser to Cgm. This comparison is only for
better comprehension. It depends upon
individuals. Now take the case of computer
playing chess. Note that it is a straight line
with the value of Cc, which is the level of
the computer at which the computer is
programmed. Unlike human the level or
grade of chess play is not improved or
decreased no matter how long the
computer plays chess. It is more like the

-\\\

straightening attempt of the tail of a dog,
no matter how long ( 12 years or
pantheerandu kalam,as in a Malayalam
proverb in) it is put in a metal pipe. But
chess players improve a lot with proper
coaching and practice. It is heard that a
chess student beats his teacher. It simply
shows that the student has a good value
of &#39,c&#39; and or ratio T1/T2 and
hence can easily pick up or acquire the
grade the teacher has. Fig. 4. After a point
of time ‘O’ the student beats the teacher

Y

The point where the studens
draws with the teacher,

! _ Student

" Teacher

i _. The student wins after Q.

T

g o0 (56 ¢ ooy I

The teacher wins up to 0.

. Fig.d

with his acquired higher grade.

The final rating of player of chess is
properly quantified using an index known
as “elo’ rating, approved by FIDE. This elo
rating of super grand masters are in the
range of 2700-2800.

There are only less than a finger count
of Indian players with rating above 2700.
This rating goes up or down depending
upon the performance of each player in
rated tournaments.
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THE MOON

The moon is a silver sphere,
Always shining so bright

It lights up the world at night,

And makes the stars seem so white.
The moon is a mystery,

We can’t know what it's made of i

But we can still love and see, Er Induchoodan D.R.
The beauty that it shows off. Assistant Engineer
The moon is a friend to Earth, (Written with the help of SGE,
Always there when we need it most generative Al of Google)

It helps to light up the dark,

. The moon is a mystery,
And gives us a sense of hope. YSIETy

We do not know what it is made of,
We do not know where it came from,
But we are drawn to its light.

The moon is a wonder,

It is a reminder of the beauty of the
universe,

It is a source of inspiration and awe,
And a reminder that we are part of
something much larger than ourselves.

The moon is a silver sphere

That hangs in the night sky,

It is a beacon of hope

And a reminder that we are not alone.
The moon is a friend to all,

It shines its light on everyone,

It is a source of comfort and joy

And a reminder that we are loved.

@R @ 9j3QUSI0L!
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WALK THE TALK

The original American expression was
'walk the talk and talk the talk' or
sometimes the other way round, meaning,
the talk is useless without appropriate
“action to back it up. It is not known who
coined this phrase first, but it began to
appear in American newspapers during
early 1920's. It has now been abbreviated
to 'walk the talk' from the later half of the
twentieth century. ['Talk the talk' is to say
something in a way that appears to be true.
If you say that someone talks the talk but
does not walk the walk, you mean that
they do not act in a way that agrees with
the things they say.]

Walk the talk is showing that you mean
what you say by actively doing it yourself.
It is a version of every day phrase 'prac-
tice what you preach'. Other synonyms for
this phrase are, 'lead by example', 'example
is better than precept', 'action speak louder
than words', 'put his money where his
mouth', 'words to deeds', etc. [Aristotle's
followers were called "peripatetics'- mean-
ing, given on to walking, since Aristotle
discussed his philosophy with them while
walking].

Er Thomas Kolanjikombil
Maramon.
The expression walk the talk means you
do, what you ask other people to do or
what you promised to do. It is used to
describe, when someone takes action to
support their words or claims. Most of us
talk one way and live another. There are
only few who walk the talk. Walk the talk
applies to anyone who give admonition/
advice, guidance, counsel, opinions,
words of wisdom, etc. All of us are born
advisers/preachers. But when it comes to
practicing what we say, we find excuses.
Just telling someone what to do or how to
behave is not enough. Behaving the way
that one wants others to behave, has a
more powerful effect. Telling others what
to do and not doing it oneself is absolute
hypocrisy.

Human learn through modelling
others. We are naturally inclined to engage
in observational learning, learning into
and out of social models, such as, parents,
siblings, friends or teachers. Children are
keen observers. They quickly observe the
gulf between the advice of the adults and
their actual behaviour, between their
words and deeds, between their
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preaching and practice. Children imitate
elders action and inculcate their habits.
There is no meaning and is useless for a
father, who smokes, scolding his child,
when he is caught on smoking. If parents
want their children to pick up good
manners, they should themselves be
models of good behaviour. Culture also
play a role. Some cultures expect the
children to actively participate in their
communities. This exposure allows
children to observe and learn different skills
and practices, that are valued in their
communities.

There is a classic story of Mahatma
Gandhiji, illustrating 'walk the talk'. Once
a mother brought her child to meet
Gandhiji. She asked Gandhiji to advice her
child to stop eating sweets because they
are ruining his teeth. Gandhiji asked her
to come back after two weeks and he
would do it. Everyone was shocked to hear
this, he had never done like that before.
Two weeks later the mother came back
with the boy. Gandhiji wagged his finger
and said to the little boy, "Stop eating
sweets. They spoil your teeth". The woman
thanked Gandhiji and then said "If I may
ask, my dear Gandhiji, why don't you just
say that when I came first". Gandhiji smiled
and answered, "Two weeks ago I was also
eating sweets and stopped ". Mahatma
Gandhiji walked a lot - and walked his talk.

Walk the talk means to live upto your
professed beliefs. People know what you
believe in and what you stand for, by your
actions and not words. Its not surprising
that religiosity does not reduce crimes.
Nowadays religions has been used by evil
people as the instruments of their crimes,

(@

they affirm intolerance and violence
instead of harmony and love.

HYDEL BULLET

Walk the talk is essential in an
organisation. Communication internally in
the organisation and externally with
stakeholders is important to the
management. The integrity of an
organisation reflects on, how good
intentions and appealing promises are put
into practice.

Walk the talk is the leaders ability to
understand the consequences of their
words, their actions or inactions and their
intentions. It is not easy to change the
habitual practices, routines or behavior of
the work force. Walk the talk is tackling
your own behaviour first before
communicating these changes to your
work force. Adopt a core 'team attitude'
rather than keeping yourself separate.
Engage in authentic conversation with the
team about policy and changes at issue.
Do them with the courtesy of listening to
them deeply and respecting their
contributions to the discussion. Lead it by
communicating clearly, what you expect
of them, why changes were necessary and
how the organisation will support its
employees in making the change. Be
consistent in behaviour as well as in policy
adoption and revision.

Toxic and instrumental politics is the
order of the day. It is pity that such selfish
and greedy, who are besotted with power
and money have been chosen to be our
lawmakers. Politicians brazenly switching
over sides in utter disregard for the people's
verdict. In such habitat 'walk the talk'
remains in dreams.

'Sarve sukhino bhavantu'
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Leonardo da Vinci

The most famous portrait in the world is
Mona Lisa, which was drawn by Leonardo
da Vinci. He is best known for his dramatic
and expressive artworks. The Last Supper,

The virgin of rocks, The Vitruvian Man etc,
are some of his famous artworks.

Leonardo da Vinci was born in Vinci
of Italy ,on 15/4/1452. He was educated
in Florence. Although Da Vinci is best
known for his aesthetic paintings, he was
a multifaceted person. He was a person
with knowledge and skills in a number of
different areas like mathematics, physics,
anatomy, botany, geology and engineer-
ing. His skills in these fields were noticed
only after his death while searching his
belongings.

He carried out a series of experiments
on sunlight and gained a clear view on the
refractive and reflective qualities of light.
He materialised these features in his
famous drawings like Mona Lisa, the lady
with an Ermine and the Madonna of the
Yarnwinder.

da Vinci was one of the greatest
anatomists ever to have lived. He was the
first to draw a three dimensional
depiction of the parts of the dissected
human body. His stunning, accurate
drawings were instrumental in
identifying the anatomy of the entire
human figure. He explored every aspect
of Anatomy and Physiology and recorded
his findings in beautiful drawings and in
notes. 'A treatise on painting' is a
collection of da Vinci's writings which was
published 161 years after his death.
da Vinci used his feological skills to make
several maps and sketches of the 'Arno
River' and its valley. Applying math and
measurements he created a beautiful map
of 'Imola' accurate enough to navigate
Italian city. The 'Imola plan' is preserved

Er. P. Ramachandran
Assistant Engineer (Rtd.)

in the Leonardiano Museum in Vinci in

Italy, which shows that da Vinci was a
great mathematician also.

Mona Lisa Effect:

The portrait, in fact, is considered to have
an enigmatic facial expression, sometimes
smiling, sometimes not. When you look at
the portrait of Mona Lisa directly, she
seems to be very serious but smiles with
her eyes. When not directly looked at the
portrait her lips smile more. But the effect
is, her gaze is always fixed at the observer.

While drawing the portrait of Mona Lisa,
da Vinci sang songs and cracked jokes to

cheer up the model Lisa del Giocondo.
Using all his knowledge in anatomy, he
turned the portrait into an expressive one.
da Vinci's invention images helped to
create several things and machines we use

today. In 1495, he made a robot and
showcased it in a celebration that was
hosted at the court of Milan. Helicopter,
parachute machines to lift heavy material
etc ;are some of his other inventions.
Perhaps no single individual defines the
idea of a 'Renaissance Man' better than
Leonardo da Vinci, as he was an artist,
scientist, architect, engineer and inventor.
Of course da Vinci was a real genius of
the world we have ever seen! N
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1. Polyethylene Insulators for Public Power

There are so many ways that
porcelain insulators can be damaged
and broken. At a rural electric company,
some of the damage comes from
surprising sources.

Developed decades ago, porcelain
insulators have built a reputation for low
cost simplicity when used to attach
electrical lines to utility poles. Although
porcelain has been around for a long
time, durability is the downfall of this
fragile material. Costly damage can
occur during handling, transportation
and installation, as well as in-service
when exposed to weather extremes,
lightning or vandalism.

For example, utilities report
experiencing significant loss of porce-
lain insulators in transit due to chips,
cracks and breakage that occur when
insulators are being shipped from the
manufacturer or warehouse. Damage
can also occur when traveling around
in a utility truck awaiting installation.
Breakage is often a problem during in-
stallation. Porcelain cannot handle
stress and will break if the installer
over-tightens to the mounting hard-
ware. A chipped or cracked porcelain

insulator can create a safety hazard and
unsafe working conditions for line work-
ers by damaging personal protective
equipment or causing personal injury.
Loss can also take place during the
insulator’s service life. Weather is the big-
gest culprit. During lightning storms, a
strike can cause porcelain to track, flash
over and/or puncture, impairing the
insulator and creating the potential for
nuisance outages over time. Extreme
weather events such as hurricanes or
heavy snow and ice can immediately in-
duce irreparable damage. Trees easily
break porcelain insulators when heavy
limbs hit the devices. Condensation,
extreme temperature

lll-
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variations and poor quality can
also result in damage. Even a tiny
hairline crack can create a “blue sky”
failure under perfectly normal operat-
ing conditions. Some utilities report that
vandalism due to human acts such as
gun enthusiasts using insulators for tar-
get practice is also common and costly.

The porcelain insulators were
unsuitable for use with insulated
conductors due to the difference in
dielectric constants between the porce-
lain and the polyethylene cable insula-
tion. This incompatibility resulted in the
electrical degradation of the cable’s
jacketing over time. The new
polyethylene insulators were compatible

with jacketed conductors and caused
no damage or erosion to the coating.

Over time, it became clear that
polyethylene insulators had broader
benefits for a wide range of cables
including aluminum conductor steel
reinforced (ACSR) cable, aluminum
and copper bare wire. The new lighter
weight insulators provided longer leak-
age distances, were compatible with all
conductor types and were UV and
track resistant. This toughness allowed
HDPE insulators a field life expectancy
greater than the 50 years expected for
porcelain insulators.

Courtesy: T&D WORLD

2. India’s first domestically built 700 MW nuclear reactor starts
commercial Operations in Gujarat

India’s first indigenously developed 700
MW nuclear power reactor at the
Kakrapar Atomic Power Project (KAPP)

in Gujarat started commercial
operations on 30.06.2023. Presently, the
unit is operating at 90 per cent of its total
power.The Nuclear Power Corporation
of India Limited (NPCIL) is building two
700 MW pressurized heavy water
reactors (PHWRs) at Kakrapar, which
is also home to two 220MW power
plants.Various commissioning activities
were underway at KAPP 4, which had
achieved 96.92 per cent progress by May
end, according to officials.The NPCIL

plans to build sixteen 700 MW PHWRs
across the country and has granted
financial and administrative sanction for
the same.Construction of 700 MW
nuclear power plants is underway at
Rawatbhata in Rajasthan (RAPS 7 and
8) and at Gorakhpur in Haryana
(GHAVP 1 and 2). The government has
sanctioned building of 10 indigenously
developed PHWRs in fleet mode at four
locations — Gorakhpur in Haryana,
Chutka in Madhya Pradesh, Mahi
Banswara in Rajasthan and Kaiga in
Karnataka.

Courtesy:ECONOMIC TIMES
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