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RE-ENERGISING KSEBL

B ills plagusng the Syl i & whike & suddenly o b forelron
Twlth e moadden et of CMD She Bdashak, LAS | Thas i more

diseruading sinoe thee eail wis ursspectid ared wiss o the Beginning
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the problems onoe seen a8 unsurmourdable, Enginsers Association see
this ag a big backwand step and & thoroughly disappoinbed with e
Crrepenmant o thas thoughdless act. A spoke has boen put in the wheels of
FSEBL and the reallzation of ils npact will soon dawn of the employees
unlisss the rew managemen takes sifictive control and put & hack oo track.
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The earlier CMD during the previous
term of the Government was never sincere
about it, was not even interested in
supporting employee and was always
playing to safeguard his chair. This led to
a situation where Master Trust had
become almost impossible to setup with
actuarial valuation amount needed to
serve the pension going higher and higher.
Recent bold and sincere movements to
revive and activate Master Trust was
really an eye opener. The permission to
issue real bonds in market were sought
from the Government, KSERC was
convinced to pare some amount for
inclusion in Pension Fund, steps for
sharing the liability in the ratio prescribed
in Tripartite Agreement was taken up and
most importantly the fresh thinking and
approach to activate the fund was
beginning to bear fruit. If the Master Trust
don’t materialize, this will be the utmost
disaster that will fall upon the employees
of KSEBL in coming years.

Looking upon the other initiatives
reviving the projects were the second most
important step. Poringalkuthu which was
lagging because of some top management
interventions were fast tracked into
commissioning which would have taken
another year. The fruit of that project is
being enjoyed by KSEBL now.
Bhoothathankettu project which was
almost dropped due to the backing out of
Chinese equipment supplier was brought
back into reckoning with some tough and

continuous negotiations. Thottiyar

problems were sorted out including the
long pending sanction for evacuation of
power. Pallivasal project is also back on
track. Many other small hydro projects are
also on the radar. Moolamattom and
Moozhiyar second phase projects were
being envisaged. KDPP, BDPP revival and
thoughts for new pumped storage projects
were initiated. New solar, wind and BESS
projects were contemplated. Altogether a
fresh impetus was their in-Generation
front. Employees in Generation also
benefitted with very close attention for
their welfare at these stations.

The areas of Power Purchase, Water
Management, Regulatory Affairs etc were
given high importance. Many yesteryear
issues in Power Purchase were addressed.
Fresh thinking to introduce Portfolio
Management in real time power purchase
was taken and steps for making market
monitoring and the whole purchase more
efficient and professional was introduced.
Attention on dams and utilization of
water professionally with minimum fuss
was indeed a step in right direction. With
a close coordinated working KSEB was
able to leverage KSERC to create a
favourable position regarding Tariff
petition, employee count and Pension fund
related matters.

Employees were urged to engage in
high class training, steps to introduce
innovations and new projects like BESS,
Hydrogen storage etc , Right focus on
Central aided projects like RDSS and
smart metering, efforts to obtain maximum
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grant in previous projects, swapping of
loans, exiting KIIFB loans, introduction of
e-office, initiatives planned in IT front etc
were some of the important bold steps
taken.

In short during the last one year,
foundation for all-round revival of KSEB
was put forth. For last two months things
were beginning to roll into a higher gear
with high speed in decision making and
higher number of decisions being taken
daily. One can see it through the
deliberations of FTD and Full Board.

What prompted the Government to
do this volte-face is still unknown. If these
are the efforts of vested interest groups,
we can only feel sorry about their plight.
We can only remind them that existence
of KSEBL in public sector is at stake and
it is a matter affecting the general public
rather than  as an organization to give
us bread and butter . The so called
political players will always seek new
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havens leaving behind the untrodden
followers to suffer.

In between Shri Rajan Khobragade
I.LA.S has taken charge as our new CMD.
We wholeheartedly welcome him and
hope that he will be continuing the good
work done by the outgoing CMD. The
sincere approach and smooth moves of the
current CMD have already captured the
attention and Association extends all
support to him in his endeavor. The
unfinished job of reviving KSEBL needs to
be done in unprecedented speed since
disruption in power sector is catching up
Association urges the
Government and Hon Minister of Power
to give the new CMD enough time and
support to understand and tackle the
intricacies of the power sector. We
sincerely hope that wisdom will prevail on
all concerned for enabling this largest
public sector to move in the right direction.

*

very fast.
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Er. C.P. George
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Major components of Advanced Metering
Infrastructure (AMI)
Smart Meters
Communication Network
Head -End System (HES)

Meter Data Management System
(MDMS)

5.  Network Arrangement System (NAS)
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A2 [encumbrance free standardized billing modules for 100%
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support of implementation etc)
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Part - B : Training & Capacity building and other .
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# A provision for additional incentive over and
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as grant.
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Towards Achieving
Energy Sustainability

Introduction

Energy is a requirement of everyday life
of mankind as a means for improving
productivity and to pave way for
economic growth. The entire energy
requirement of the mankind was hitherto
being met by burning of fossil fuels. As
per International Renewable Energy
Agency (IRENA) Global Energy Outlook-
Energy Transformation 2050 (published
in 2020), the energy demand is steadily
increasing; with figures varying from 571
Exajoules (EJ) in 2015 to 599 EJ in 2018
and the projected demand for 2030 and
2050 are 647 EJ and 710 EJ respectively
(1 EJ = 10 Joules). As per the
developmental agenda of the humankind,
the energy consumption shall steadily
increase all over the globe.

Fossil-based fuels, upon burning, emit
greenhouse gases (GHG) to the
atmosphere. Atmospheric pollution is
also caused due to soot, particulate matter
etc. formed as a result of combustion
which results in degradation of ambient
air quality. The GHG is the main culprit
behind global warming and climate-
related catastrophes. The global
temperature is increasing due to
continued emission from anthropogenic
developmental activities leading to
increased rate of melting of glaciers/ snow
from mountainous and polar regions,
leading to increased level of ocean and
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submergence of low-lying land, thus
creating hostile living conditions. The
climate catastrophes such as increased
rainfall, increased droughts, frequent
hurricanes etc. torpedo the peaceful living
conditions making life on earth
unsustainable.

Paris agreement, with 195 signatory
countries, under the United Nations
Framework Convention on Climate
Change (UNFCCC), signed in 2016;
undertakes to limit the global temperature
rise to well below 2°C above pre-industrial
level that persisted in 1750 AD and to
continue with the efforts to further reduce
it to 1.5°C with a view to reduce the impact
of climate change. This is possible by
reaching at net-zero emissions by 2050.
The UN Sustainable Development Goal
(SDG) No. 13 envisions to “take urgent
action to combat climate change and its
impact by regulating emissions and
promoting developments in renewable
energy (RE)”.

Energy Transition

A complete transition from fossil-based
energy to sustainable energy; in all sectors
of the economy like households, services,
industry, transportation, agricultural
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sector etc.; is required to achieve net-zero
emission conditions. This transition is
highly disruptive and needs much efforts
and investments of heavy capital nature.
For effecting the transformation process,
the society has to take a larger role. A
complete cut on fossil fuel-based energy
sources like coal, lignite, oil, natural gas;
petrol, diesel etc. is required to effect the
transformation. The transformation
involves systemic changes in different
scenarios as depicted in Table 1 below.
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wind and solar; biomass, geothermal and
hydel. As per the projections of the
International Energy Agency (IEA), solar
photovoltaic capacity shall increase by 20-
fold and wind power harnessing by 11-
fold between now and 2050.

Present Scenario

World’s electricity is sourced from the
following fuel mix, as per British
Petroleum (BP) Statistical Review of World
Energy, 2020.

Table 1: Energy Transformation Scenarios in various Sectors of the economy

Particulars Before Transformation After Transformation
Fuel used Fossil-based fuels Renewable resources
Road transportation IC Engine-based Battery Electric Vehicles (BEVs)/ Fuel Cell
Electric Vehicles (FCEVs)/
Plug-in Hybrid Electric Vehicles (PHEVs)
Aviation Sector Aviation Turbine Fuel (ATF) Sustainable Aviation Fuel (SAF)/

Compressed liquefied green hydrogen

Rail transportation

Diesel/ Fossil fuel-based electricity

Green electricity/ green hydrogen

Industrial Process Applications

Compressed Natural Gas (CNG)

Renewable electricity/ green hydrogen

Household cooking LPG/ Kerosene Green electricity
Electricity Generation Fossil fuel-based Renewable Energy Sources
Electricity Grid Steam-age grid Green-age grid

Flow of Electricity in grid

Generation- Transmission-
Distribution- Consumer

Multi-directional across
all levels of the grid

Generator type Centralised, synchronous, De-centralised, distributed generation,
steam-powered mainly relying on Variable Renewable
Energy (VRE) Sources
As can be inferred from Table 1, the .
transformation process is quite disruptive Coal B 36 0/0
and research and innovations are required ~ Natural Gas - 23 f’
in setting the pathways and stimulating ~lydro-power - 16 0/0
the transition. The transformation requires Nuclear ) 10 0/0
all coal-fired generating stations to be shut Rgnewables - 11 Jo
down in favour of VRE generation from Ol - 3% P
Others - 1%
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The global GHG emissions as in 2018 as
per World Bank statistics is 45.874
Gigatonnes of CO, equivalent. Indian
emissions in 2018 was 3374.99 million
tonnes of CO, equivalent. The sector-wise
global GHG emissions is as follows:

Manufacturing Sector - 31%
Electricity Generation Sector - 27%
Plant and Animal Husbandry - 19%
Transportation - 16%
Heating and Cooling - 7%

The GHG concentration in the atmosphere
as per data from World Meteorological
Organisation (WMO) is as follows:

Carbon dioxide (CO,)- 412.5 ppm in 2020-
146% of the pre-industrial era (1750).

Methane (CH,)- 1892.2 ppb (parts per
billion) in 2020- 257 % of the pre-industrial
era.

Nitrous oxide (N,0O)- 329.9 ppb in 2017-
122% of the pre-industrial era.

The presence on CFC-11 (trichloro-fluoro
methane), used as refrigerant in earlier
versions of air conditioning and
refrigeration systems, is reducing since
2012.

GHG Constituents and Global Warming
Potential

Global warming potential (GWP) of a
greenhouse gas is its ability to trap extra
heat in the atmosphere over time, relative
to carbon dioxide. The 100-year global
warming potential of methane is 25,
which means, if one tonne of methane was
released to atmosphere, it would create the
same warming as 25 tonnes of carbon
dioxide. GWP is most often calculated over
100 years, and is known as 100-year global
warming potential. The following table,
Table 2, gives an overview of the main
GHG constituents and their 100-year
global warming potential.

*Note: Some of the CO, shall be absorbed
quickly (for example, by ocean surface),

Table 2: 100-year global warming potential of major greenhouse gases

Name of the constituent
and its formula

Life Time (in years)

100-year GWP

Carbon dioxide, CO, See note below* 1
Methane, CH, 12 25
Nitrous oxide, N,O 114 298
Halon- CFC-11, CCI,F 45 4750
Halon- CFC-12, CCLF, 100 10900
Halon- CFC-13, CCIF, 640 14400
Hydro-fluoro carbon HFC- 23, CHF, 270 14800
Hydro-fluoro carbon HFC- 32, CH,F, 4.9 675
Sulphur hexa-fluoride, SF, 3200 22800
Nitrogen tri-fluoride, NF, 740 17200
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but some will remain in the atmosphere
for thousands of years, due to the very slow
process by which carbon is transferred to
ocean sediments.

CCS technology

Carbon-capture and sequestration (CCS)
is a process by which carbon dioxide is
captured at source, immediately after its
production and stored in salt-caverns,
empty oil fields etc. for future use. The
carbon dioxide, thus captured, can be
used for creating synthetic fuels such as
Sustainable Aviation Fuel (SAF); and e-
methane, e-methanol etc. from green
hydrogen; thereby accelerating the net-
zero achievement.

Digitalisation of Grid

Digitalisation of electricity grid is
necessary to increase the RE content that
can be integrated into the grid by adopting
the various available measures for grid-
flexibility. Increased RE integration,
increased electrification of “hard-to-
electrify’ sectors such as transportation,
special industrial applications such as iron
& steel, chemicals & fertilisers, petro-
chemical industries & refineries, cement
& lime, domestic and building
applications such as cooking, heating,
cooling etc. result in decarbonisation of the
atmosphere. Transmission sector
digitalisation can be achieved by
Substation Automation systems, enabling
least use of copper cables, thus improving
sustainability.  Distribution sector
digitalisation is achieved by introducing
Advanced Metering Infrastructure,
implementation of smart grid; real-time
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situational awareness in grid operation-
both by Transmission System Operators
(TSOs) and Distribution System Operators
(DSOs); increased deployment of variable
renewable energy sources in the system;
aggregation of output of prosumers,
installation of utility-scale battery energy
storage systems (BESS), higher reliance
upon inverter-based resources (IBRs);
enlarging the size of the grid by deploying
better connectivity thereby increasing
reliability and resilience of the grid,
constructing global super-grids by
providing interconnections between
continents through HVDC sub-marine
cables asynchronously, by employing
energy carriers for intercontinental
transactions etc.

RDSS Program

The Revamped Distribution Sector
Scheme (RDSS) program of the Ministry
of Power, Government of India is a modest
step to digitalise the distribution grid.
Advanced Metering Infrastructure (AMI)
enabled with smart meters and
communication technologies is the basic
stepping stone over which we can build
upon to create a responsive grid capable
of providing necessary demand-response
characteristics, shaving peak
consumption, filling valleys during low
demand hours etc. which shall ultimately
entail in levelling of the demand curve and
enhancing reliability and security of
supply; thus laying a foundation for
establishment of smart power grid and
deployment of internet of things (IoT) in
power sector.

*
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Modernization of Distribution wing -

11kV Lines — Shift from

AB Switches to Load Break Switches

The distribution network constructed,
modified and maintained by us over past
several decades were constructed in bits
and pieces and are now raising several
basic safety and operational issues.The
most common component in such a
network is the Isolator -commonly known
as AB or Air Break Switch. AB switches
are used in lines as Line AB switches to
isolate a portion of line and to facilitate
back feeding of rest of areas in case a
portion of OH line becomes faulty .A set
of AB Switches are used with DTRs are
known as Transformer AB switches to
isolate a particular transformer for work.
AB Switches : AB Switches are pole
mounted ckt components normally
mounted on a double pole structure (DP
Structure) at the normal height of
conductor which is operated through the
operating handle from bottom . Number
of manufacturers are offering AB switches
of two popular designs - Double Break
Horizontal swing type commonly called
as substation type which on operation
makes or breaks a contact by horizontal
sweep of moving mechanism at two
contact points .

Another type which is most commonly
used in Distribution side is Single break
Pantograph design with a rating of 400A
or 200A.Over past several years Ksebl is
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procuring only 400A model which is used
as Line and Transformer AB switches.This
is strictly an off load switch which can be
operated only at no load or no supply
condition. No provision is available for
earthing the line after isolation.
Advantages : One of the major advantage
is cost .It is available in the price range of
12000/ - .Ease of operation is another
advantage.

Disadvantages : Since it is off load device,
operation is possible only by switching off
the line. That means during a set of
operations, the feeder needs to be switched
off several times which causes frequent
interruptions to connected consumers. For
Industrial consumers, frequent switching
off of the feeder causes severe disruptions
and losses. Process line gets blocked and
products on the line needs to be scrapped
and process needs cleaning and restarting.
Even for other consumers like hospitals,
banks, offices and commercial establishm-
ents, frequent power interruptions causes
a big inconvenience. Most important this
creates a very negative impression on the
utility KSEBL. There is no provision for
earthing -so additional portable earthing
gadgets to be carried to arrange any work.
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Lack of Interlock allows the closing even
while line is earthed which resulted in
several accidents in past.

What is the Safer Alternative ?
Replacing AB Switches with Load Break
switches is the safer alternative .This can be
carried out in phases - may be in first phase
all Line AB switches can be replaced and
Transformer AB switches can be done on
later stage.

Load Break Switch :

It is a compact panel designed with a earth
switch integrated. Load Break Switch is a
3-pole switch to break 11kV supply in HT
installations, which conforms to IEC 62271-
1 standards. Load Break Switches are
mounted within metal clad enclosures called
LBS Panels. The unique Arc Quenching
mechanism makes it capable of breaking
normal loads and fault loads. This can be
operated on loads. The compact panel design
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needs much less space to install and the
device is almost maintenance free. This
is ideal for locations such as starting
points of branches of 11KV feeders
which allows switching of those
branches on live condition -facililating
interruption free operation to rest of
consumers. Earth switch allows a safer
earthing of disconnected line and a
mechanical interlock  prevents
accidental switching ON while in
earthed condition.

Cost of LBS 12KV 630A is in the range
80000 to 150000 which makes it
attractive commercially as well. Hope in
coming years KSEBL will look into such
technology uplift so that quality of
supply will make a substantial
improvement and our field staff gets a
more safer working environment.

*
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KSEB is under power shortages during
peak hours since early 2000. We are
struggling to complete our Hydro plants
due to various environmental and
contractual issues. Though we can think
like Bhutan - the only country with carbon
neutral status, we have not received any
new sanctions for a big project Like IHEP.
On the other hand other states are having
even Pumped storage facilities - Kundah
Pumped Storage Project, (450 MW), Tamil
Nadu ,Turga Pumped Storage Project,
(1000 MW), West Bengal and Upper
Indravati Pumped Storage Project, (600
MW), Odisha.

Now we are talking about LNG, but
due to price variation it might not be a
great idea for RTC operation. Our CMD
has initiated various discussions on fuel
blending for KDPP and BDPP. The studies
have proven that Waste Transformer Oil
can be blended with Diesel for economic
operation.

So, let’s talk a little bit about Hydrogen(H)
fuel.

Hydrogen can be consumed through
either direct combustion, electricity
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generation through fuel cells, or industrial
processes to be used as chemical feedstock.
Our interest is Electricity Generation.

Further, production of hydrogen

through electrolysis of water can support
widespread renewable electricity
generation and can act as an energy
storage mechanism. Moreover, decreasing
costs of renewables will lead to a reduction
in hydrogen production costs, making
hydrogen more competitive.
A color-based convention is being used
internationally to describe and
differentiate hydrogen production
methods:

1. Grey (or black): Gasification of coal
or reforming of natural gas without
carbon capture

2. Blue: Reforming of methane (SMR or
ATR) with carbon capture and
storage

3. Green: Electrolysis of water using
renewable power

4. Pink (Red): Electrolysis of water using
nuclear power

5. Turquoise: Pyrolysis of methane
which produces hydrogen and solid
carbon as a by-product

o

White: Gasification or other process
using 100% biomass as a feedstock
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Hydrogen, as an energy carrier, is
becoming crucial for achieving
decarbonization. India’s  distinct
advantage in low-cost renewable energy
generation makes green hydrogen the
most competitive form of hydrogen in the
long run.

Green hydrogen is produced using
electrolysis of water with electricity
generated by renewable energy. The
carbon intensity ultimately depends on the
carbon neutrality of the source of
electricity (i.e., the more renewable energy
there is in the electricity fuel mix, the
“greener” the hydrogen produced).
Alkaline and polymer electrolyte
membrane (PEM) electrolysers are two
commercially available technologies for
green hydrogen production today.
Advanced electrolyser technologies like
solid oxide and anion exchange membrane
nearing commercial deployment as well.

Operation of a gas turbine on 100%
hydrogen results in zero fuel-based CO2
emissions. There are also cases where H2
blending with natural gas is being
considered to reduce CO2 emissions as a
near-term alternative to operating on
100% natural gas. In these cases, the
amount of CO2 reduction will be a
function of the percentage of H2 in the
fuel. The amount or percent H2 in the fuel
can be measured on a volume, mass, or
heat input basis. GE has proven
combustion technology that can operate
on blends of hydrogen and natural gas.
So lets hope for a carbon neutral status
for Kerala with the help of our Hydro
Solar and Hydrogen plants.

PS: Mirai runs on hydrogen, and its only
by-product is water. When you start the
engine, hydrogen travels to the Fuel Cell
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Stack, where it combines with oxygen
from the outside air to create electricity.

The Government of India have framed the
policy on Green Hydrogen which provides
the following:

1. Green Hydrogen / Green Ammonia
shall be defined as Hydrogen /
Ammonia produced by way of
electrolysis of water using Renewable
Energy; including Renewable Energy
which has been banked and the
Hydrogen/ Ammonia produced from
biomass.

2. The waiver of inter-state transmission
charges shall be granted for a period
of 25 years to the producer of Green
Hydrogen and Green Ammonia from
the projects commissioned before
30th June 2025.

3. Green Hydrogen / Green Ammonia
can be manufactured by a developer
by using Renewable Energy from a
co-located Renewable Energy plant,
or sourced from a remotely located
Renewable Energy plants, whether
set up by the same developer, or a
third party or procured renewable
energy from the Power Exchange.
Green Hydrogen/Green Ammonia
plants will be granted Open Access
for sourcing of Renewable Energy
within 15 days of receipt of
application complete in all respects.
The Open Access charges shall be in
accordance with Rules as laid down.

4. Banking shall be permitted for a
period of 30 days for Renewable
Energy used for making Green
Hydrogen / Green Ammonia. ©
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The charges for banking shall be as
fixed by the State Commission which
shall not be more than the cost
differential between the average tariff
of renewable energy bought by the
distribution licensee during the
previous year and the average market
clearing price (MCP) in the Day
Ahead Market (DAM) during the
month in which the Renewable
Energy has been banked.

Connectivity, at the generation end
and the Green Hydrogen / Green
Ammonia manufacturing end, to the
ISTS for Renewable Energy capacity
set up for the purpose of
manufacturing Green Hydrogen /
Green Ammonia shall be granted on
priority under the Electricity
(Transmission system planning,
development and recovery of Inter
State Transmission charges) Rules
2021.

Land in Renewable Energy Parks can
be allotted for the manufacture of
Green Hydrogen / Green Ammonia.

The Government of India proposes to
set up Manufacturing Zones. Green
Hydrogen / Green Ammonia
production plant can be set up in any
of the Manufacturing Zones.

Manufacturers of Green Hydrogen /
Green Ammonia shall be allowed to
set up bunkers near Ports for storage
of Green Ammonia for export / use
by shipping. The land for the storage
purpose shall be provided by the
respective Port Authorities at
applicable charges.

10.

11.

12.

13.

Renewable Energy consumed for the
production of Green Hydrogen /
Green Ammonia shall count towards
RPO compliance of the consuming
entity. The renewable energy
consumed beyond obligation of the
producer shall count towards RPO
compliance of the DISCOM in whose
area the project is located.

Distribution licensees may also
procure and supply Renewable
Energy to the manufacturers of Green
Hydrogen / Green Ammonia in their
States. In such cases, the Distribution
licensee shall only charge the cost of
procurement as well as the wheeling
charges and a small margin as
determined by the State Commission.

Ministry of New and Renewable
Energy (MNRE) will establish a single
portal for all statutory clearances and
permissions required for
manufacture, transportation, storage
and distribution of Green Hydrogen
/ Green Ammonia. The concerned
agencies/authorities will be requested
to provide the clearances and
permissions in a time-bound manner,
preferably within a period of 30 days
from the date of application.

In order to achieve competitive prices,
MNRE may aggregate demand from
different sectors and have
consolidated bids conducted for
procurement of Green Hydrogen/
Green Ammonia through any of the
designated implementing agencies
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Renewable or Green Hydrogen, the
fuel of the future, plays a vital role in
achieving decarbonisation of the energy
system. Green hydrogen is a clean fuel
which could replace today’s fossil
hydrocarbons in heavy industries like oil
refineries, fertilizers, steel and cement as
well as helps the country achieve its
climate goals. It is an energy carrier and
fuel that, when fed into a fuel cell, can
power vehicles and trucks without
releasing harmful emissions.

Green hydrogen is produced by
electrolysis of water powered by electricity
which comes from renewable sources such
as solar, wind or hydro. India is blessed
with all year long sunshine that can
produce green hydrogen through
hydrolysis. When burnt, it emits no
exhaust, only water. Current green
hydrogen production costs range
anywhere between Rs 320-330 per kg in
India. The challenge is how quickly we can
reduce it to Rs 160-170 per kg, bringing
parity with grey hydrogen and other fossil
fuels. As the performance of electrolytes
improves and the cost of clean energy
comes down, green hydrogen prices are
expected to come down. We also have to
develop new technologies for its safe
storage and transportation. Indian
companies like Reliance Industries Ltd and
Adani Group have pledged to commit
billions of dollars to green hydrogen
projects. Government of India has
announced a national green hydrogen
policy with a target of producing 5 million
tons per year by 2030.

Transport Sector

The Indian transport sector is
responsible for 13.5 percent of the
country’s CO2 emissions. The government
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has planned 30 per cent of vehicles to be
sold by 2030 to be electric vehicles (EVs).
Battery powered electric vehicles (EVs)
have now become popular due to
increased focus on renewable energy and
reduction of air pollution and climate
change impacts. People who do not buy
electric vehicles attribute their reluctance
to lack of adequate charging stations.
Establishing more charging stations are
therefore very important. Amid the
Indian Government’s push for EV
adaptation, the market has seen more
than three times growth in FY 2022 with
429217units sale compared to 134821 in
FY 2021.

India uses several levers to shape its
energy mix in favour of renewables. The
Clean Environment Cess on the use of coal
discourages the production and
consumption of coal by increasing its cost,
while part of the government revenue
from the cess is reallocated to support
renewable energy development. Similarly,
Solar Energy Corporation of India Ltd.
(SECI) was formed for the development
of solar-wind storage hybrid projects, large
scale stand alone storage capacity
development, green hydrogen storage and
EV charging networks.

The clean energy transition in India
is already well underway. It is expected
that between 2027 and 2030, the growth
of renewable and storage will cause fossil
fuel generation to plateau. In 25 years,
renewable plus storage will be the
dominant generation source. With
impressive technological developments
and more policy measures, India can
become a global leader in the renewable
energy space. Fossil fuels will possibly
disappear over time.

*
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Quidditch Vs Harry Porter

Some children display an uncommon
ability or proficiency in some study or
the other. They possess rare powers of
intelligence and imagination, creativity
and assimilation of experiences to a degree
that is beyond the reach of ordinary ones.
Some authors on reincarnation have
quoted the rare occurrences of childhood
geniuses.

In fiction, many authors have created
characters showing exceptional skills in
any particular fields, right from childhood.
J.K.Rowling writes in Harry Porter and
Philosophers Stone about a boy playing
Quidditch, a game in which players are
seated on brooms and moving in the air,
while playing. Players are named Chasers,
Beaters, Bhudgers, Heapers etc with
respect to their play making roles. The
players are moving or flying on brooms
for both offense and defense. The point is
that even in the very first introductory
display of the game at Hogwarts School
of Witchcraft and Wizardry, the boy
Harry Porter could make a mark, by being
able to handle the broom without any
previous experience.

He himself found that he could
mount on and control the broom without
having any any previous coaching in this
lifetime.

Hence or otherwise, Be it witchcraft
or wizardry, the idea of having an
exceptional skill by birth belong to a school
of rebirth only.

Quiddich Player in Action
A boy playing Quidditch, a game in
which players are seated on brooms and
moving in the air, while playing.
Players are moving or flying on
brooms for both offense and defence.
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Dickens- Disney-
» J. K.Rowling chain.

3 (A Questionable
]j_. Claim)

' Joseph.R.Myers is a

il professional engineer

. o and reincarnation

W researcher. In his

g " website Walt Disney is

shown as the

reincarnation of Charles Dickens and

J.K.Rowling (author of Harry Potter ) is

said to have once lived as C.S.Lewis, au-

thor of the Chronicles of Narnia. There are

some facial similarities too. But Semkiw's

researches says that that Charles Dickens
has reincarnated as ]J.K.Rowling.

Here comes the ambigutiy. Charles
Dickens lived from 1812 to 1870 . Walt Dis-
ney from 1901-1966. C.S.Lewis is 1889-
1963. Whereas ].K.Rowling ,born in 1965,
is still producing marvellous fiction for us.
These dates though working with Mayers'
claims, clash with Semkiw's because , if
Charles Dickens had been reborn as Walt
Disney, he couldn't have also been born
as J. K.Rowling as she was born 18 months
before Disney's death ( which means the
same soul in two bodies for the
overlapping period). Hence how can all
claims be accepted at the face value, as in
witchcraft or wizardry. Thus the common
has all the moral right to ask:

Did Charles Dickens reincarnate as
J.K.Rowling?
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A PATRIARCHAL SOCIETY

Why all gods are depicted as male, why
our prophets and priests are male?. A ploy
of patriarchal society we live. Be it Europe,
America or India, society is dominated by
male power, the chauvinistic male
hegemony.

Probably, patriarchy as a social
system arose with familial way of
living, with
commodification of woman's sexual and
reproductive capacity. When family
property was passed, down the male line,
the female autonomy is eroded. With time,
it become a norm. Where those possesed
the means of production dominate upon
those who didn't. Women came to be
defined by their association with men. They
are slapped with a mangalsutra, an
identity of slavery. They are to shed their
ancestry and add partner's names to them.
The word husband itself is patriarchal. In
old english it meant master,controller,
domesticator, farmer, etc. This meaning is
preserved in the word husbandary =
carefully managing breeding of crops and
animals. Patriarchy is a social law or an
ideological concept which considers man
as superior to woman and man hold
political, economic and social authority
over woman. Man is the focus and
developer of all events and inventions and
is the hero in all situations. Women are not
allowed to rise up to leadership level, make

labour division and

Er Thomas Kolanjikombil

Maramon.

decisions,todemonstrate independence or
suggest changes in the social order.

Women played a pivotal role in
India's independence, but their
contribution to the movement were never
recognized at the same level of prominence
as that of men. Anyway, in the first par-
liament session of Indian republic in 1952,
thirtynine strong passionate women sat in
the hallowed hall of power, a testament
to their invaluable contribution to democ-
racy. What happened in1952 was a highly
progressive step, at a time when we were
led by men with vision. But down 75 years
we have strayed away from that path.
Due to systemic issues our present parlia-
ment (22% in loksabha) and legislaure (9%
in Kerala assembly) continue to alienate
the women in our country, where 48% of
the population is woman.

Mahatma Gandhiji wrote in Young
India, 'To call a woman the weaker sex is
a libel, it means injustice to woman. If by
strength is meant, brute strength, then in-
deed, woman is less brute than man. If by
strength is meant moral power then
woman is immeasurably man's superior.
Has she got greater intuition, is she more
selfsacrificing, has she not greater power
of endurance, has she not greater cour-
age?. Without her, man could not be. If
non violence is the law of our being, the

©
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future is with woman. Who can make a
more effective appeal to the heart of people
than woman'.

We are still following Manu's
dictum that there can be no independence
for woman at any stage of her life. Men
are meant to hunt while woman are cre-
ated to be attractive and appealing and
give birth to children. Majority of Indian
woman believe that it is acceptable for
husband to beat his wife. By and large,
woman's education, professional degrees,
achievement in fine art, etc are reckoned
as instrumental in enhancing family
respectability, prestige and marriage
prospects. Many women with professional
degrees are not in a position to make
choice regarding their jobs or career,
which they say are dependent on their
marital family's decision. Even well-
educated women in the society are trapped
in violent domesticity by being tolerable to
domestic abuse and even give up their self
respect to save the so called family honour.
Modern society is increasingly misogynis-
tic. Inspite of many gender equality laws,
misogyny, everywhere, is normalised and
practised by men to the deterrent of
women's emancipation.

Gender equality is a fundamental
human right. It is key in achieving a more
peaceful and harmonious world. Gender
prejudices and discriminations start in the
childhood. From the moment they are
born, girl face unequal gender norms
regarding expectations, access to resources
and opportunities. Despite of many strides
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we made, it is irony that, it is the mothers
who spell the doom for their girls.

Empowering the girls from the
beginning is proven to have lasting and
compounding benefit over the course of
their lives. Empowering equip and allow
woman to make life determining decisions.
It enables them to take strategic life choices,
which has been denied previously.

Surprisingly in animal kingdom, matri-
archy is accepted in many species like lion,
elephant, heynas, killer whales bonobo
apes (our closest primate), lemurs,
meerkats, etc. Evolutionary scientists say
that there are many things for us to learn
from them about female supremacy. There,
females use their alliances with other fe-
males to exert power over male, who is
generally stronger and bigger. This way
female choose their own male and access
the best food. May be, 'Me too movement'
is a parallel example.

It is said, nature loves woman more
than man. In literature, nature (latin word
la natura) and earth (mother earth) are
gendered as female. Nature is seen as em-
bodiment of all characteristics that woman
possess, simple, pure, beautiful, gentle,
kind, graceful, etc. Where as man is
characterised as rational, industrial,
independent, assertive, proud, etc.

P.S. A 2012 malayalam movie
'Ozhimuri' directed by Madhupal that
stand as testimony to women's freedom,
is inspiring.

*
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INDIA's ENERGY TRANSITION

Electricity was introduced in India when
the city of Calcutta witnessed its first
electric light in 1879. India’s installed
capacity at the time of independence
was1362 MW, which has reached 388GW
in the 75" year of independent India.
Alongside hydropower, coal based
thermal power was the main source of
electricity. The first coal based generating
station was commissioned in 1889 in
Calcutta. The first hydro power plant
started functioning in 1897 in Darjeeling.
Subsequently generation from other fuel
resources started at different times like
lignite in 1962, nuclear in 1969, wind
in1985, biogas in 1999 and solar in 2010.
The country relies on fossil fuels for major
share of its electricity demands at present.

The main fossil fuels are coal,
petroleum and natural gas which are
extracted through mining and drilling. All
contain carbon. Coal has been the major
energy resource of India. The country is
short of oil and gas, but coal resources are
relatively abundant. We have an
extractable coal of 58655 million tons of
oil equivalent (mtoe), lignite of 1874 (mtoe),
oil 604.1 mt and gas+ methane 0f1257

(mtoe) as on 31-3-2017.

From the electricity that lights our
homes to the cars we drive, modern life

P
et

Er. Chandran pillai G.
Deputy Chief engineer (Rtd.)

heavily relies on fossil fuels. We use 67%
of coal for power generation. Recently,
TPPs ( Thermal Power Plants ) across
India experienced an acute coal shortage.
The availability of coal for plants operating
with only imported coal is also relatively
low due to higher prices in the
international market. If coal production
keeps growing at 5 per cent per year, we
would run out of coal in less than 40 years.

Fossil fuels like coal produce a stable
and predictable stream of on demand
power whereas power generation from
wind and solar energy is more variable and
unpredictable. Another advantage is their
capacity to generate huge amounts of
electricity in just a single location.

Need for transition

The disadvantage of burning fossil
fuels to generate power is that it releases
large quantities of greenhouse gases into
the atmosphere. High concentrations of

©
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greenhouse gases in the atmosphere
increase the global temperature and cause
air pollution and climate change. Fossil
fuels are also non-renewable which affects
energy security for future generations.
Alternatives to burning fossil fuels include
renewable energy resources like solar
energy, wind power and hydroelectricity.
Apart from augmenting the energy
supply, the benefit of transitioning to
renewable energy is a significant reduction
in emissions.

The world needs to manage climate
change risks and reduce green house gas
emissions. The power sector needs to move
away from fossil fuels. India has been
planning to gradually phase out its fossil
fuel plants, replacing them with cleaner
options. At the global climate summit in
Glasgow in November 2021, India set an
ambitious target to reach net zero
emissions by 2070. Further, India
announced that it would increase its non-
fossil energy capacity to 500 GW and meet
50 per cent of its energy requirements from
renewable energy by 2030. India has
already achieved about 150 GW of
renewable energy (including small hydro)
of which solar and wind put together
contributed about 85 GW.

Solar Energy and wind power

Solar energy is a great alternative to
fossil fuels. It offers many more advantages
from energy security to lower costs to
combating climate change besides
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creating a new industry and a significant
amount of new jobs. The country’s solar
energy capacity is 54 GW as of March
2022.According to the Ministry of New
and Renewable Energy, 36 GW of solar
projects are under various stages of
implementation. India is an ideal country
for solar energy with nearly 300 days of
sun shine, significant day peaks and
seasonal peaks in summer. We need to
develop an energy efficient storage system
that can absorb solar energy during the
day time. Advantages in Li-ion and other
battery technologies provide us with a
huge opportunity to reduced cost, size,
weight and increased life. We should also
have extensive plans for manufacturing
solar cells and modules.

In the industrial states like Tamil
Nadu and Maharashtra where there is a
lot of demand for electricity in rural areas
for irrigation purposes, solar power
stations can be built within the compound
of rural substations. While grid electricity
to rural substations in Maharashtra costs
Rs 7.48/unit, solar electricity can be
generated on site at a rural substation at
Rs 3/unit. In recent solar power
agreements executed, the cost is seen
lower than the current cost of commercial
power in many states. According to the
present trends, coal based power prices
will rise over the next decades against the
low priced solar power. India has also
been focusing on rooftop solar including
residential rooftop to scale up the
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country’s solar capacity. India has a
rooftop solar potential of 1.7 PWh per year
against its current electricity demand of
1.3 PWh per annum (PW =10 watts).
KSEB Ltd has launched a new solar subsidy
scheme for the people in the state. KSEB's
residential rooftop solar capacity stands at
1.61 MW as on December 2021.

India’s gross wind power potential is
estimated at 302 GW at 100 meter and 695
GW at 120 meter above ground level.
Wind power accounts for 4% of India’s
total electricity generation. Wind installed
capacity is about 40 GW as of November
2021.Tamilnadu tops the list with 9608
MW while Kerala’s installed capacity
stands at 62.5 MW. The country has to
focus on off shore wind power deployment
also. There is ample potential, around 70
GW, off the cost of states like Tamil Nadu
and Gujarat. Wind and solar together are
able to provide a fairly flat electricity
profile, wind complementing solar in a lot
of areas and solar-wind hybrids will
provide more reliable electricity supply.

Green Hydrogen

Renewable or Green Hydrogen, the
fuel of the future, plays a vital role in
achieving decarbonisation of the energy
system. Green hydrogen is a clean fuel
which could replace today’s fossil
hydrocarbons in heavy industries like oil
refineries, fertilizers, steel and cement as
well as helps the country achieve its
climate goals. It is an energy carrier and

H YL BULLET g

fuel that, when fed into a fuel cell, can
power vehicles and trucks without
releasing harmful emissions.

Green hydrogen is produced by
electrolysis of water powered by electricity
which comes from renewable sources such
as solar, wind or hydro. India is blessed
with all year long sunshine that can
produce green hydrogen through
hydrolysis. When burnt, it emits no
exhaust, only water. Current green
hydrogen production costs range
anywhere between Rs 320-330 per kg in
India. The challenge is how quickly we can
reduce it to Rs 160-170 per kg, bringing
parity with grey hydrogen and other fossil
fuels. As the performance of electrolytes
improves and the cost of clean energy
comes down, green hydrogen prices are
expected to come down. We also have to
develop new technologies for its safe
storage and transportation. Indian
companies like Reliance Industries Ltd and
Adani Group have pledged to commit
billions of dollars to green hydrogen
projects. Government of India has
announced a national green hydrogen
policy with a target of producing 5 million

tons per year by 2030.
Transport Sector

The Indian transport sector is
responsible for 13.5 percent of the
country’s CO2 emissions. The government
has planned 30 per cent of vehicles to be
sold by 2030 to be electric vehicles (EVs).

@

35



£ HYDEL BULLET

Battery powered electric vehicles (EVs)
have now become popular due to
increased focus on renewable energy and
reduction of air pollution and climate
change impacts. People who do not buy
electric vehicles attribute their reluctance
to lack of adequate charging stations.
Establishing more charging stations are
Amid the
Indian Government’s push for EV

therefore very important.

adaptation, the market has seen more
than three times growth in FY 2022 with
429217units sale compared to 134821 in
FY 2021.

India uses several levers to shape its
energy mix in favour of renewables. The
Clean Environment Cess on the use of coal
discourages the
consumption of coal by increasing its cost,

production and

while part of the government revenue
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from the cess is reallocated to support
renewable energy development. Similarly,
Solar Energy Corporation of India Ltd. (
SECI ) was formed for the development
of solar-wind storage hybrid projects,
large scale stand alone storage capacity
development, green hydrogen storage and
EV charging networks.

The clean energy transition in India
is already well underway. It is expected
that between 2027 and 2030, the growth
of renewable and storage will cause fossil
fuel generation to plateau. In 25 years,
renewable plus storage will be the
With
impressive technological developments

dominant generation source.

and more policy measures, India can
become a global leader in the renewable
energy space. Fossil fuels will possibly
disappear over time.

*
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Clhitihen's Poctry DREAM BETTER e
prT)
To dream so snug
Within a cottage-cocoon,
To feel the sunlight that comes in Swapana Mary Jacob
Welcome soon-ness to the budding day, Std. VI

Births dreams of Iron Man made butterflies.

Every wise hero realises
That dreams come with price tags

That have nothing to do with money.

If heroic dreams were easy,

If capes were free,

Everyone would have one and

this world would be better already.
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