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Preface

Electricity consumption has always been recognised
as one of the key indicators of economic growth.
So, if one looks at just electricity generation and
consumption the picture looks good. India has
done better than many of its neighbours. And
power demand has surged annually, except for the
post-COVID-19 period when energy consumption
dropped.
But the numbers conceal a malaise that almost
every player in this industry is aware of.
First, in the name of benefiting the poor and the
marginalised population of India, especially farmers,
the power sector was allowed to abet theft of power
and also inefficiency. Not surprisingly, much of the
theft is by people close to politicians. Moreover,
many politicians are farmers themselves and also
run agro-based industries. Thus, they have always
supported subsidised power and tax-free incomes
for agriculture.
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Further, the power distribution and transmission
business were largely government-owned – except
for some pockets where Tata Power, Adani and CESC
manage such networks. Thus, when distribution
networks could not pay for the power picked up
from private power generators, who in turn could
not pay for fuel, industrial sickness was just around
the corner.
The system was crying for a change. But political
myopia and self-interest did not want the status quo
altered.
Then two things happened.
First solar power became cheaper than grid power.
Second, solar and wind power (increasingly in
conjunction with methane generation), allowed
for more power to be generated off-the-grid. The
popularity of rooftop solar in Tripura, a couple of years
ago, allowed the demand for solar power to surge in
a manner that politicians had never expected.
This revolution was aided by cheaper batteries and
storage devices. That allowed villages to now have
power without subsidies, without power cuts and,
more importantly, without meddling linesmen
peculiar to large grids. Without large power grids,
and the grant of subsidies, the lure of illegal profits
from the power sector (for unscrupulous politicians,
bureaucrats and their industry friends) will now
begin to wane.
That could give the power sector a big chance to
transform itself into an extremely viable business.
Micro-grids will play a big role here. So, will renewable
power. A bit more focus on rooftop solar — than large
solar farms – will complete the picture. Yet, large
solar farms do offer a real estate plot and land-grab
opportunity.
One just hopes reform will prevail.

RN Bhaskar
Consulting editor
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The Future of
Energy

Praveer Sinha,
CEO & MD
Tata Power
The power sector is undergoing the biggest
disruption the world has ever seen. There are
three Ds – Decentralisation, Decarbonisation and
Digitalisation – they are governing the disruption in
the power sector.
Decentralisation: The sector is moving from a large
generation station to distributed energy generation.
Due to decentralisation, power companies will not
have to set up large power plants in remote locations
to meet power demand. But facilities can be set up
on a rooftop of a house or next to a house. There
is a paradigm shift from centralised operations
to distributed generation. It means the sector is
empowering not just itself, but consumers too.
Decarbonisation: For a prolonged period of time,
nature has not been cared for. The utilisation of coalbased plants to meet energy needs continued, even
while they have toxic emissions – whether it is air or
gas or solid emissions. There is now an opportunity
where one can generate power through renewable
sources like wind, solar, biomass etc. This also allows
migration from the large generating units to small
units.
Digitalisation: Today with the flow of energy, flows
data. Unlike earlier times, today the data is available
on a real-time basis. Now, digital technology is
facilitating management of the network to make
power more reliable, to ensure that requirement,
generation, and load matches.
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Solar power
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Peaking scenario
Statistics show that many of the plants are being
utilised for a very limited time in the year (500-600
hours). This is not the case with base load plants but
other plants which are used for peaking purposes.
From the 8,760 hours in the year, 500-600 hours
utilisation is just 5-6 per cent utilisation of these
plants. To meet the peaking of power requirement
which is 5-6 per cent, unique solutions like storage*,
demand response and others should be utilised.
To manage peaking of power, engagement with
consumers will be useful.

Renewable challenge
In terms of megawatts, Tata Power is generating
35 per cent energy from renewables. Meanwhile,
the country’s overall power generation in terms of
megawatts is 25-27 per cent. In terms of real energy,
it is not even 10 per cent as the effective generation
is much less. However, in the country, Tata Power is
setting targets of 175-450 gigawatts in renewable
capacity by 2030.
By 2030, according to the Paris Accord, India will
have 40 per cent of energy coming from non-carbon
sources. However, the country will achieve a lot more
than that.
By 2030, Tata Power plans to have 75 per cent of the
energy coming from renewable sources. By 2050,
Tata Power will generate 100 per cent from noncarbon.

*Youtube link: https://youtu.be/EoTVtB-cSps
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The Future of
Solar Energy

Ashish Khanna,
President - Renewables
Tata Power
The energy mix (inclusive of oil and gas as well) is
changing, the contribution of electricity will more
than double from the current level of 19 per cent by
2050.
By 2050, this 19 per cent will be around 49-50 per
cent. Out of 49-50 per cent (of electricity), 86 per cent
will be renewables. Out of 86 per cent of renewables,
66 per cent will come from solar.
India’s per capita consumption is not even one-tenth
of the United States and one-sixth of Europe. By
2050, India will consume more power than Europe
and the United States. By 2038 and 2050, India will
overtake Europe and the US respectively. All these
estimates could be achieved much sooner. Due to
the COVID-19 pandemic, the adoption of technology
and digitalisation will be quicker.
In the last three years, India added more than 100
gigawatts (GW) of solar capacity on a year-on-year
basis. Compared to the last decade, today the prices
of solar panels have become 94 per cent cheaper.
Today, the same solar panel which was manufactured
three years back costs half the price and produces
twice the power.
While prices of fossil fuels are dominated by
appreciation and depreciation of the dollar, rents,
geopolitical issues and other factors, there is solar
energy which has advanced so much that costs have
dropped.
In the residential segment, there is an option of
on-grid and off-grid solutions. But in the industrial
and commercial segment, solar has the potential to
provide grid-connected power.
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Secure energy: Solar energy
A fixed cost for a 25-year period in the case of solar
energy is an added advantage. After investing in
solar, the consumer will have one thing less to worry
about for many years.
For homes that are in isolated areas, rooftop solar
will be beneficial as their roofs can generate power
for them. This way the government will not have to
spend a huge amount of money to establish a grid
(in such remote locations) as power requirements
grow.
While the consumption in the country is around
170 GW, India has a total capacity or the potential
of 749 GW. The consumption of the country, which
had dropped (during COVID-19-induced lockdown),
has reached 158 GW of consumption that is preCOVID-19 levels.

Solar energy can bring assurance
among farmers
In the case of agriculture, it is heavily subsidised
even though it is the backbone of our country.
We subsidise power to a particular segment (read
agriculture) while increasing the cost of power to
another segment (read commercial entities). There
is a need to have a one-time subsidy rather than
having a subsidy every year.
Another area in agriculture that needs attention is
the need to provide security in terms of power supply
to these farmers. There is a whole new technology
that allows pumping of water which is based on your
needs and on free power. Every farmer in the country
just needs a 3 hp motor but they have installed a 10
hp motor pump in the villages as there is uncertainty
around the availability of power -- is available for
three hours or ten hours. These farmers flood their
field even if they receive enough power as they fear a
shortage of electricity supplies. Till the time, this fear
is not eliminated from their mind, we will continue to
see the water table go low, which we have witnessed
in the last few years. The future and technology are
there, we just need to implement it (solar-enabled
systems will thus bring a level of certainty among
these farmers).
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The Future of
Wind Energy

JP Chalasani,
strategic advisor and former group CEO
Suzlon Group

Overview of wind energy
The Indian government has indicated an enormous
amount of interest in the renewable sector. Today,
the installed capacity of renewables in the country
stands at 87 GWs. However, these figures about 10
years back would have been unimaginable.
In the past, renewable energy was the fringe player,
but today it is one of the main players. Today, the total
capacity of renewable energy is at 20-25 per cent
and it contributes around 10 per cent to the energy
basket. However, the target set by the government is
175 GWs by the year 2022.
In the case of wind energy, it is 37 GWs which is 10 per
cent of the total capacity. India is the world’s fourthlargest country in terms of total wind installations. It
is the second-largest in wind capacity in Asia.
While wind energy has been a leader all along, solar
energy has been growing at a faster rate in the last
few years. It is not wind versus solar but it is wind plus
solar. I strongly believe that neither can solar energy
survive without wind nor can wind survive without
solar on a long-term basis. Both have to marry.
Of the 175 GWs target set for 2030 for renewable
energy, it is estimated that 60 GWs is the target set
for wind energy -- only 37 GWs has been achieved, 9
GWs is under implementation and 3 GWs is under
the bidding process. The government is optimistic
about reaching around 48 GWs (and not the 60 GWs
as per the target set).
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Challenges and opportunities
The significant challenge is around capacity addition.
It has subsequently slowed down in the last few years
in the wind sector. In FY 2017, which was the last year
of the feed-in tariff, we as a country added 5.5 GWs
in one single year. However, three years put together
— FY 2018, FY 2019 and FY 2020 — we have done less
than that.
The shift from feed-in tariff to the bidding system was
a challenge. There were challenges in terms of land
acquisition or connectivity among other things. This
is because the bidding process moved from the state
level to the central level, where the only parameter
for bidding is the tariff. So, every player wanted to set
up a project where there is a highway. There was a
huge demand seen in Gujarat. So, there was a rise
in the price of land in certain areas, following which
the government intervened and changed the rules
which impacted the projects.
Most wind energy players are facing a challenge in
making this transition of feed-in tariff to competitive
bidding. The industry bids at low tariffs without
evaluating if it is really sustainable or not. So, the
country is plagued by the issue of low tariff in addition
to other issues that are hurting the sector. This led to
additional woes wherein states with a significantly
high number of power purchase agreements (PPA)
started looking at ways to wriggle out of the PPAs.
Another challenge the sector faced was integrating
with the grid. As the renewable energy contributes
about 10-11 per cent in the energy basket and is 23-24
per cent of the capacity, then you need t0 to be part
of the grid discipline. Unlike conventional energy,
renewable energy faces the challenge of maintaining
that discipline. So, scheduling and forecasting is easy
in the case of conventional energy, but not possible
in the case of wind energy largely.
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The Future of
Nuclear Energy

M V Ramana,
Director,
Liu Institute for Global Issues at the School of
Public Policy and Global Affairs,
University of British Columbia:

Nuclear energy is the most controversial source
of power. There are usually two narratives around
nuclear energy — a bad source of energy or a good
source of energy. It is rare to find a narrative that is
neutral in the case of nuclear energy.
The primary argument around nuclear energy was
the need to have this resource to provide electricity.
But over the years, that argument lost ground as
power generation from this energy was not very high
yet the supplies of electricity continued. However,
there is a new argument which states that countries
need nuclear energy to generate electricity that does
not emit carbons. This is to combat climate change.
Both lines of argument become weak in the face of
renewable energy.

Nuclear power plant
There are about 440 nuclear reactors which are
spread across 31 countries. In the case of distribution,
about five-six countries have a fairly large number
of nuclear power plants. While India has about 22
nuclear power plants, countries like the United
States and France have around 95 and 56 plants
respectively. The United States has the maximum
reactors. Then there were some countries who built
two-three nuclear plants and stopped due to various
incidents.
Most of these nuclear plants were built mainly in the
1970s and 1980s — the two big waves of construction.
Since the 1986 Chernobyl accident, the rate of
construction has fallen drastically. Since then the
number of plants that are constructed is equal to a
number of plants that are being shut down.
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For the last 20-25 years, the number of nuclear plants
has more or less remained flat. The share of nuclear
energy in electricity was 17. 5 per cent in 1996, which
was the maximum. Since then its share has declined.
Now, its share stands at 10 per cent.
According to various forecasts by the International
Atomic Energy Agency (IAEA) and other agencies,
nuclear power at best will maintain this market share
or most likely it will decline further. It is not because
nobody is building nuclear plants but other forms of
energy are growing faster.
At the global level, the share of electricity from
nuclear plants is 10 per cent, whereas in India the
share of electricity generated by nuclear power has
consistently remained between 2-4 per cent for the
last 20-25 years. As per the latest figures, nuclear
power contributed about 3.2 per cent of India’s
overall electricity needs.
Compared to nuclear energy, solar and wind energy
have contributed much more in the last few years.
Solar just overtook nuclear energy last year in terms
of the electricity contributed to the grid. Wind energy
had overtaken nuclear energy in 2012. Even though
nuclear energy has been there since the 1940s, the
newer technologies in solar and wind grew faster
than nuclear energy.
Nuclear is the only source of energy whose
contamination can spread out widely across space
and time. For instance, in the Chernobyl accident,
radioactive contaminants were found in every
country of the Northern Hemisphere.
Due to this, large tracts of land are still uninhabited,
especially in countries like Russia, Belarus, Ukraine
among others. The Fukushima incident in Japan was
yet another example of contamination. One of the
unique properties of nuclear energy is radioactive
waste material, which is generated from the use of
this energy. These waste materials are hazardous
to human health and can stay active for about
1,000 years. So, if countries want to produce nuclear
energy, they will have to deal with the waste first and
keep the waste material away from humans for an
unspecified amount of time.
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Recommendations

	
India needs to take a hard re-look at its electricity network. There is a
case for national grid networks servicing only key urban centres, and
industries which require high tension power.
	
The rest of the country could be serviced through microgrids, which
result in import savings, job creation, the removal of a subsidy regime,
and the creation of a more environmentally-friendly energy sector.
	
As this publishing group has pointed out quite often, the employment
potential of rooftop solar alone is at least 80 million jobs within a few
years’ time, To achieve this, the following steps need to be taken urgently:
	
India needs to have a robust policy for microgrids. This microgrid
policy must be integrated with policies of other related areas like solar
and renewable energy policies. There is a huge potential to help rural
electrification through microgrid intervention.
	
This policy should support good public-private partnerships (PPP).
It should allow entrepreneurs to provide 24 x 7 reliable and affordable
electricity to people.
	
It should include direct benefit transfers (DBT) of any targeted subsidies
for end-consumers connected to either the utility grid or to microgrids.
The DBT amount could be met through variable pricing of power by the
microgrids themselves. Cheaper solar power will ensure that eventually
power tariffs will not go up.
	
Given India’s village count of over 6 lakh, even a cluster of around 10
villages will be good enough for a microgrid network. That would mean
as many as 60,000 clusters.
	
The government could offer them to potential investors through an open
tender basis.
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The core financing for such networks could easily come from capitalising
electricity subsidies for 10 years. These are the subsidies that governments
(both states and the centre) have constantly earmarked for losses, theft,
or genuine supply of subsidised power. The capitalised subsidies could
be transferred to a microgrids SPV (special purpose vehicle) which could
float bonds carrying a sovereign guarantee and attractive coupon rates.
That money could be given to banks to finance selected entrepreneurs
for setting up such microgrid networks.
	
With microgrids being set up, further subsidies to the grid network will
no longer be required. That will allow for power tariffs — for industry,
commercial establishments and even city consumers – to fall. That will
make the industry a lot more competitive. It would accelerate the prime
minister’s vision of an Atma Nirbhar Bharat. Such microgrid networks will
act as catalysts for collaboration between government and the private
sector to build clean, resilient and stable grids in remote markets.
	
This will lead to decentralisation of power generation and distribution.
Since the distance between power generation centres (solar, wind or
any other) to consuming centres will be short, there will be little or no
transmission loss. It will also create local jobs, and entrepreneurship
opportunities.
	
Such decentralisation is the quickest and most efficient way to improve
the per capita electricity consumption (see Preface) and reliable services
by moving away from large grid-based systems to localised generation,
transmission and distribution.
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More faith in
the sun

Right at the time of registration for the webinar
series ‘The Future of Energy’, NMIMS-FPJ asked each
member of the audience to respond to a survey.
When the data was compiled, it was found that
around 64 per cent of the audience (comprising
over 2,000 persons) felt that solar energy will be
the fastest-growing segment in the energy sector.
Clearly, the audience was also reflecting the view
held by most energy professionals.
Meanwhile, around 11 per cent felt that after solar,
biomass (waste to methane) energy will be the
fastest-growing. This will be followed by nuclear
energy (10 per cent), hydroelectric (8 per cent),
thermal (4 per cent) and wind (3 per cent).
Usually solar and wind energy are mentioned in the
same breath. However, the survey showed that only 3
per cent believed that wind will grow as fast as solar.
The survey pointed out that more people have faith
in coal-based thermal energy’s growth rather than
in wind energy.
The survey also tried to understand the respondents’
view in the case of hurdles that would come in the
way of the growth of various forms of energy.
In the case of nuclear energy, more than 90 per cent of
respondents felt that its generation capacity in India
will go up in the next decade. Meanwhile, the survey
showed that around 74 per cent of respondents
felt that safety issues (related to radioactivity) are
extremely worrisome, where nuclear energy is
concerned. Meanwhile, about 14 per cent felt that
cost is of concern.
Almost 26 per cent of the audience believed that
bad government policies hindered investment flows
into the energy sector in India. Add to that another
7 per cent which believed that failure to respect
and honour contracts was the reason for poor
investment appetite. Thus, collectively, 33 per cent
of the audience believed that the government had
failed to create the right atmosphere for promoting
investment in the energy sector.
About 21 respondents felt that the lack of technology
in the energy sector is putting off investors from
investing in the energy sector in the country. Yet
another challenge is inadequacy in the capital which
18 per cent respondents stated.
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