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‘Green hydrogen is no longer a pipe
dream - it will be a significant element
in deep decarbonisation worldwide’

Stefan J. Reichelstein is Professor Emeritus at Stanford University's Graduate School of Business.
Speaking to Srijana Mitra Das, he discusses green hydrogen — and why this could be a breakthrough:

Q. What is the
core of your
research?

A. My work
over the last
ten years has
focused on
the entire eco-
nomics of de-
carbonisation.
This means
the process of
the world'seconomies transitioningaway
from using fossil fuels to energy sources
and production methods that involve far
fewer emissions and ultimately, no emi-
ssions. Westudy theeconomicsofthistran-
sition, how this could evolve and whether
humanity can do this in time to avoid the
mostseveredamagesofclimate change.

Q. Within this field, could you explain
what ‘green hydrogen' is?
A.This is an energy platform which has
come into the world’s focus over the last
fiveyears.Itisadifferent type ofhydrogen
fromwhatisusedinindustrialprocesses
now — green or electrolytic hydrogen
is based on renewable electricity and
water. The technology involvesanelectro-
lyser, water and electricity —the latter is
infused intothe water, splitting hydrogen
from oxygen, creating ‘green hydrogen’.
There are three types of electrolyser
technology for this currently on the
market—thesearealkaline electrolysis,
PEMelectrolysisandsolidoxide cell elec-
trolysers. Alkaline technology has been
aroundforsometime, PEM hasbeenbuilt
upanddeployed rapidly inmany countries
and solid oxide is alatecomer, with lots of
excitementaround it, partly becausethis
isareversiblefuel cell. Electrolytichydro-
gen involveselectricity, water, oxygenand
hydrogen. Here, solid oxide electrolysers
can operate in reverse — you take the
hydrogen, runitthroughafuelcell and get
back electricity and water. This lets you
use the hydrogen as an energy storage
device, somewhat like a battery.

Q.What willinfluence green hydrogen'’s
widespread adoption across industry?
A. The first order of business is placing

A Favourable Fall: The Cost of Solid Oxide Cells
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Nearing A Transformation: As the price of its key elements declines, experts in many nations are looking
eagerly at the rapid development of green hydrogen which could improve many industrial emissions levels

green hydrogen in a position to replace
hydrogen obtained now from steam
methane reforming — currently, many
chemical companies usenatural gasand
obtain hydrogen from it but release CO2
emissions in the process. This is ‘grey
hydrogen’. Green hydrogen needs its cost
perspective tocompare favourably with
this, so it can displace grey hydrogen
which isresponsible for about twoanda
half percent of all CO2 emissions in the
world. Many companies are working
activelyonthis. Green hydrogen canthen
be used in many applications including
transport — there is discussion around
how, in a couple of decades, airplanes
could be hydrogen-powered — with
buses, trucks, ocean shipping, etc.

Q. The development of green hydrogen
evokes comparisons to gold mining or
solar energy just as it began to boom —
arethese accurate estimates?

A.Atthemoment, these areexpressions
of hope and excitement — but there is
also a lot of data to make this look
plausible. The rapid development of
green hydrogen is no pipe dream.

‘ ‘ Many chemical companies currently use natural gas and
obtain hydrogen from it but release C02 emissions in the
process — this is ‘grey hydrogen’. Green hydrogen needs its cost

to compare favourably, so it can displace grey hydrogen
which causes about 2.5% of all CO2 emissions worldwide

99

Earlier, we had the expression
‘Hydrogen is the technology of the
future — and it always will be’. People
thought it wouldn’t ever happen. But
now, partly because of government poli-
cies globally, the cost of electrolysers is
coming down. The efficiency of these
hasalsobeen improving. And what this
depends on is green electricity, which
has been declining in cost too. These
three factors — the electrolyser’s cost,
its efficiency and the electricity price
— have all been moving in the right di-
rection, making green hydrogen much
cheaper than it wasjust afew yearsago.

Q.Renewableenergy is often less costly
than fossil fuel-based power - so, why
does the latter still prevail?

A. Fossil fuel-based electricity is
available when you need it — it is
dispatchable. You can crank up
your natural gas or coal-fired
power plant, let this run and get
power throughout the hours and
seasons. However, solar and wind
energy are only available at certain
times. This is the variability issue
around them. We need to store the
energy generated here and make it
available when consumers need it.
Adding the cost of storage makes the
price comparisons between wind and
solar and natural gas and coal closer.
Hydrogen isimportant hereas it makes
energy storage relatively inexpensive.

Data Courtesy: Gunther Glenk & Stefan Reichelstein, ‘Reversible Power-to-Gas systems for energy conversion and

storage’, Nature Communications (2022), 13:2010, hitps://doi.org/10.1038/541467-022-29520-0

‘ ‘ Three key factors - the

cost of electrolysers, their
efficiency and clean electricity
prices - have all been moving
intheright direction, making
green hydrogen cheaper

Q. What does ‘deep decarbonisation’
mean - and whatis driving this?

A. This means decarbonisation which is
comprehensive and includes all sectors of
the economy. Qur emissions problem in
most economies is concentrated in power
generation and transportation but there is
another chunk — industrial production
processes insteel, cement, chemicals, etc.—
thatalsocausesemissions. Deepdecarbon-
isation means these hard-to-decarbonise
sectorsalsoloweringemissions.

This depends on accommodating public
policies — we're seeing many instances
now of countries making emissions more
expensive by pricing carbon or providing
tax-based incentives to embrace decar-
bonised energy. These policies shape the
economics of companies and households
making their energy decisions, from the
adoption ofanelectric vehicle toinstalling
solar on a rooftop or building a renewable
power plant. If governments accelerate
such policiesfor aboutadecade, the energy
transition will be significantly enhanced.

Views expressed are personal
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‘Industries
in NCR dist
shift towards
green fuel’

Times NEws NETWORK

New Delhi: Industries in
Delhi-NCR are beginning to
move towards using cleaner
fuels, anew assessmentdone
by Centrefor Scienceand En-
vironment (CSE) of two ma-
jorindustrial areas in Alwar
district of Rajasthan has fo-
und. However, limited PNG
availability and its soaring
price are making it difficult
for them to go greener and
new particulate emission
standards are being overloo-
ked by industries firing bio-
mass, states CSE.

The study has surveyed
and analysed the pattern of
fuel shift, changes and tenta-
tive costs required for ma-
king this shift, challenges fa-
ced by industries for shifting
towards cleaner fuels and the
strategies they adopt to com-
bat them. CSE has done in-
depth assessment of two in-
dustrial areas — Matsya In-
dustrial Areaand Bhiwadi.

Nivit Kumar Yadav, pro-
gramme director, industri-
al pollution, CSE, said,
“Though these industries
are changing their fuels, a
few significant points need
to be kept in mind to make
cleaner fuel usage a sustai-
nable option — these inclu-
de the issue of PNG availa-
bility, its soaring prices and
the challenge of meeting
new PM emission norms
using biomass asa fuel.”

Yaday, “But our study fo-
und that industries are not
makingenough efforts tomi-
tigate PM emissions. Bag fil-
ters or electrostatic precipi-
tators can bring down emis-
sions below 50 mg/Nm? - but
only one out of 15 surveyed
biomassfiring industries
hasabagfilter.”
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Adani Total Gas Q3 Net Profit Rises 18%

BETTER NUMBERS Rise in quarterly net profit on the back of prlce hikes; total income was up 27% at1,193.69 cr

OurBureau

Mumbai: Adani Group's city gas
distribution arm Adani Total Gas
Ltd has reported an 18% year-on-ye-
arincrease inquarterly net profiton
the back of price hikes the company
implemented.

Net profit for the December quar-
ter stood at ¥150.19 crore compared
with 2127.61 crore in the year-ago qu-
arter, the company said on Thurs-
day. Total income was up 27% at
%1,193.69 crore compared with
%939.87 crore.

The company said in a regulatory
filing that after the critical Hinden-
burg Report, asan additional corpo-
rate governance measure, the ma-
nagement of Adani Group isevalua-
ting an independent assessment of

the matter.

“During the quarter, ATGL has de-
livered a good performance with its
calibrated approach despite the
high input gas price scenario," said

Suresh P Manglani, CEO of Adani
Total Gas. Manglani said that while
the gas sectorhas been seeing volati-
lity in prices due to geopolitical issu-
es, ATGL has seen a moderation in

the international gas prices in the
recent weeks.

Global gas prices reached record
highs due to supply disruptions and
sanctions after Russia invaded Uk-
rainelast February. Tooffset this im-
pact and manage volatility, the com-
pany said it sourced gas through bi-
lateral tradesand the Indian Gas Ex-
change. Short-term contracts, on
the other hand, helped it improve
gas cost. "We are confident that this,
coupled with the increase in domes-
tic gas supply and expected increa-
sed allocation to the CGD sector, will
drive increased demand across both
PNG and CNG segments,” he said.

The company has already comple-
ted a minimum work programme
for FY24 towards the steel pipeline
network in 11 of 15 of the geographi-
cal areas awarded to it in the 9th and

10th CGD rounds and is working
with a virtual pipeline in the balan-
ce GAs.

For the first nine months of the fi-
scal, the company saw a 30% year-
on-year increase in CNG volume on
account of customer activities
along with network expansion of
CNG stations. PNG volume decrea-
sed by 11% on lesser offtake of gas-
—mostly industrial consumers--
owingtohigh PNG pricesresulting
from higher gas cost.

"In spite of high gas prices, ATGL
had taken a calibrated approach in
maintaining balanced pricing
strategy and despite passing on
high gas prices to its consumer,
ATGL sustained its volume and
growth, thereby helpingsustain its
EBITDA of Rs702croreon Y-o0-Y ba-
sis," the company said.
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Comfortable with India buying
Russian oil; no sanctions: US

PIONEER NEWS SERVICE m
NEW DELHI

s India continues to pro-
Acure fuel from Russia dur-
ing the ongoing Ukraine con-
flict despite objections from
western countries, the US has
said it is not looking at impos-
ing sanctions against India and
is “comfortable” with oil pur-
chase.

US Assistant Secretary of
State for European and
Eurasian Affairs Karen
Donfried late on Wednesday
said that the relationship with
India is most consequential and
while the policy approach of
the US and India may differ,
both share a commitment to
uphold the order based on
international rules and have

Comfortable

From Page 1

The idea of the price cap-
ping was to squeeze the rev-
enue of Russia that is fuelling
the war in Ukraine and the US
diplomats indicated that they
believe the sanctions are hav-
ing their intended impact.

Over the last months, India
has been buying more and
more cheap Russian oil and
refining it into fuel for Europe
and the US. Fuel refined in
India is not considered to be of
Russian origin.

India shipped about 89,000
barrels a day of gasoline and
diesel to New York last month,

respect for territorial integrity
and sovereignty.

US Assistant Secretary of
State for Energy Resources
Geoffery Pyatt added the US
was “comfortable” with Indias
approach on Russian oil pur-
chase “but we value the dia-
logue that we continue to have
on the issue” He also men-
tioned how energy security
was invariably part of most
bilateral discussions lately.

India continues to buy dis-
counted oil from Russia despite
the West’s sanction. Moscow

has become New Delhi’s sec-
ond biggest oil supplier, replac-
ing Saudi Arabia, after Iraq.
Moreover, New Delhi has so far
refrained from voting against
Russia in the UN on the issue
of its military action in
Ukraine.

The US has backed its
decision on the price cap
imposed on Russian oil and
said it was an opportunity for
India, even though it is not par-
ticipating in it, to negotiate a
better price. In December, US
National Security Council
spokesman John Kirby said
the price cap “will lock in the
discount on Russian oil” and
countries like China and India
would be able to bargain for
steep price reductions.

Continued on Page 2

with India buying...

the most in nearly four years,
according to data intelligence
firm Kpler, reported news
agency Bloomberg. Daily low-
sulfur diesel flows to Europe
were at 172,000 barrels in
January, the most since
October 2021, Bloomberg
reported.

US Assistant Secretary
Pyatt said the energy security
agenda that India and US are
pursuing together is particu-
larly important in light of what
Russian President Vladimir
Putin has done over the past
year to disrupt global energy
markets.

“By weaponising Russia’s
oil and gas resources, Russia
has demonstrated that it will
never again be a reliable ener-
gy supplier. It also caused a
short spike in global oil and gas
prices which continue to ripple
around the world, Geoffrey
Pyatt said.

Though India is not a par-
ticipant in the price cap, it has
effectively used its negotiation
leverage which it derives from
the price cap and the fact that
large portions of the global
market are no longer accessible
to Russia, to drive down price
of Russian crude, Pyatt said.
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@ SET TO SURPASS PRE-COVID YEAR AMOUNT

CPSEs to increase capex by
a quarter during next fiscal

Finalise plans to raise
investments from own
resources ¥3.23 trn

PRASANTA SAHU
New Delhi, February 9

THE CENTRALPUBLIC sectorenter-
prises (CPSEs), key contributors to
public capital expenditure, have
drawn up plans to increase invest-
ments from their own resources by
249% on year to ¥3.23 tiillion in the
next financial year, surpassing the
pre-Covid year'sachievementof¥3.1
trillionin FY20.

The CPSEs’investment increase
next yearwould be led by the petro-
leum sector, which would invest
¥1.06 trillion from its internal and
extra-budgetary resources (IEBR} in
FY24,compared with ¥84,000 crore
in FY23. Indian Oil Corporation
wouldinvest ¥25,741 crorein FY24,
up 83% on year.0il and Natural Gas
Corporation would continue its
robust investment in exploration
assetswithcapexof €30,12 5crorein
F¥24 compared with ¥29,950 crore
inFY23.

As per the plan, power sector
CPSEswould invest ¥60,805 crore in
FY24 compared with ¥52,878 crore
inFY23.While NTPCwould projected
toinvest T22,454 crorein FY24 (sim-
ilarto FY23), National Hydro Flectric
Power Corporation and Satluj Jal
Vidyut Nigam would step up the gas
oncapex net year.

Among others, atomic energy
CPSEsplantoinvest¥13,059crorein
FY24 as against ¥10,927 crore in
F¥23 fromtheir [EBRresources.

'PUBLIC CAPEX

(Z trn) gg CPSEs and departmental arms (own funds) -
s CPSEs (own funds) m Centre

- States
& n 5
w
0]
i
(b ]
FY22 FY23RE  FY24BE

*Likely based ontrends *Azsuming FY23 level to continee in FY.24

On the other hand, the Centre’s
budgetary support to departmental
arms — the railways and the NHAI —
skyrocketed in FY24 as itsought to
step up capex to boost economic
growth and job creation.

Therailwaysand the NHAIwhich
together invested ¥1.9 trillion from
their IEBR resources, would invest
just ¥20,000 crore from [EBR in
FY24.The Centre,which has halted
fresh borrowings from the NHAlin
FY23,almosthalted fresh borrowings
by railways in FY 24 to insulate the
poor finances of such entities,as their
publicservice-oriented projectscan’t
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generate sufficient revenues to ser-
vice debt.“The government funding
means the cost of funds made avail-
able to department arms would be
lower.Also, it would set a precedent
forstates to bringsuchoff-budget lia-
bilitiesincurred through their PSEsto
thebalance sheet,’ NRBhanumurthy,
vice-chancellor of Bengaluru's BASE
University, said.

In fact, theinvestment from own
resources by CPSEs and departmen-
talarmstogether in FY24 would beat
about ¥3.5trillion,almostatthe level
of FY23, despite the massive reduc-
tion in I[EBR funding by railways and

the National Highways Authority of
India.

Forthe third year inarow, the gov-
ernment extended a massive bud-
getary capex support to the railways
with ¥2.4 trillion for FY 24, up 50%
onyear,and accounted forone-fourth
of the Centre's ¥10-trillion capex out-
lay for next year. For the NHAI the
budgetary capex supportwould be
T1.62trillionin FY24,upfrom ¥1.42
trillionin FY23 revised estimate and
57,060 croveinFY22,

The NHAI doesn'’t have its own
sources of funds. It collects ann ually
about ¥14,000 crore through tolls
and passes it on to the Consolidated
Fund of India. The total borrowings of
the NHAI rose to about ¥3.5 trillion
byMarch 31,2022, from ¥1.8trillion
as of March 31, 2019, forcing the
Centre to stop freshdebtraising by
the higlway maker.

Despite the pandemic-induced
impact, the public capex (Centre,
states and CPSEs) is estimated torise
from 6.29% of GDP in the pre-pan-
demic FY20t06.45% in FY24,

The gross fixed capital formation
(investment) to GDP ratio increased
to 34.6%in Q2 FY23 from 33.4%in
Q2 FY212, owingtoa strong capital
expenditure push bythe Centre,state
governments and CPSEs. The public
capex (Centre, states and CPSEs)
would increase by 5 7% in six years
through FY24 to ¥19.5 trillion asthe
Centre's strong capex push aimsto
boost economic growth amid head-
winds from the global slowdown and
not-so-strong private capex.

TheCentre’s budget for FY24 has
made arecord provision of capex —
T10 trillion forFY24{compared with
¥7.28 trillion in FY23), including
{1.3-trillion capex loans tostates.

Kore)
E5
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Energy emissions will fall
by 2025... but very slowly

By Abhishek Jha

At the rate of emissions seen in 2022, the world will exceed the benchmark of 1.5" Celsius warming over
pre-industrial levels in the next nine years, according to a 2022 report of the Global Carbon Project. This
means the global carbon budget - the amount of emissions required to keep warming under this level -
needs to be tracked every year. A report released by the International Energy Agency (IEA) on February
8 gives a disaggregated estimate of electricity emissions for 2022 (they account for about a third of total

emissions) along with projections up to 2025. Here is what the report shows.

Emissions from electricity will decline marginally by 2025 due
to rapid increase in renewable sources

Electricity generation added 13.21 Emissions and source of electricity generation
Gt (gigatonnes o bilion tonnes) of Electricity supply (TWh) B Non-renewable [ Renewable H Nuclear

(02 in 2022, 1.3% more than in 2021.
However, a change in this sector is B Emissions from electricity generation (Mt C02)
30000

underway. According to IEA'S
projections, electricity emissions 2,684
will decline at a compound annual et
growth rate (CAGR) of 0.4% up to 8349
2025. This is expected due to

increased adoption of renewable 20000
and nuclear sources for electricity.

To be sure, rough calculations

suggest the pace of adoption of 15000
such non-fossil sources is still

slower than needed. In absolute

terms, the expected decline in L
emissions from electricity
generation amounts 0.055 Gt C02
per year until 2025. The world
needs to decrease emissions by 1.4

Gt CO2 per year to reach net zero 0

emissions by 2050, according to the 2020 2021 202 2025

2022 Global Carbon Budget report. Source: Electricity Market Repart 2023, IEA

Who is doing their bit in The climate crisis can affect

reducing electricity generation from non-fossil

emissions? sources
The answer to this question is not as simple as one might While renewable capacity is expanding, last year showed how
expect. In absolute terms, the answer seems to be Europe and late adoption of these sources is already hurting our capacity
the Americas, which will reduce their coal and gas electricity to transition. Europe suffered one of the worst droughtsin at
generation by 409 Terawatt hour (TWh) and 201 TWh by 2025. least 500 years and there were similar conditions in the
However, the global decline will be only of 86 TWh because Sichuan region of China. This decreased their hydro power
other regions increasing generation from dirty sources. generation. “This has underscored the potential impact of
However, this does not necessarily mean that the latter are not changing climate patterns on power systems as low hydro-
doing their bit. For example, countries in the Asia Pacific region power generation puts additional strain on the remaining
are expected to increase coal and gas electricity generation the dispatchable conventional fleet and increases the cost of
most in absolute terms, but they are also increasing renewable electricity supply. Despite these uncertainties, our current
and nuclear generation the most. In other words, it is the outlook sees global hydropower supply grow in 2023-2025 on
demand growth in this region that will increase the use of planned capacity expansions;’ the IEA report says.
so-called dirty electricity here. The net result will be that the s
share of fossil sources in the region's total electricity genera- Change in hydropower generation in 2022
tion will actually decrease by 5.8 percentage points by 2025. comapred to 2017-2021 average in %
Electricity generation by source (TWh) - (January-October)

M Asia Pacific 1 Americas [l Europe = Eurasia M Middle East

15000 ! -7
=
10000 = ==
5000
0

2020 2021 202 205 | 200 2021 202 2025

Coal + gas Renewable + Nuclear
‘Source: Electricity Market Report 2023, IEA
one can argue, ies do, that

developing nations should decrease their use of fossil sources for
electricity even faster given the small carbon budget they have. This s
an ongoing debate in glahal dimate negnﬂa!ums Develupmg
countries' t t a target for is
two-fold. One, they have not used their fair sharz of the carbon
budget in the past. Two, they are not using it even now. This can be
seen in IEA's data too. Asia (where two of the world's most populous
and polluting countries are located) accounts for 59% of the world’s
population and the Asia Pacific region (this includes less populous
Australia and New Zealand) generated 57% of fossil-based electricity
in 2022. The Americas produced 19% of such electricity, when they
account for only around 10% of world population. Europe, on the other
hand, produced such electricity in proportion to its population share. Source: Manthy Electrcty Statistics IEA

Renewable capacity also needs investment in grids for their use

Ihils I;a point that HT htiglrlguhted ?:r'!ef in felatgl;n Annual average EMDE investment in power

0 India's increasing installed capacity in renewable e B ;
electricity and the IEA report also touches upon g:'.ds in IEA sustainable development stenaro
this. Why is there a need for investment in grids? (Billion US$ 2019)

Renewable sources of electricity are less stable I 201620 [ 2026-30 sustainable development scenario
because the sun and wind are not available 24x7as ¢,

coal or gas are. The disruption in hydro power due

to drought (as mentioned above) is also an extreme

example of this. Therefore, the effective use of 4o

these sources requires that a drop in generation in

one place can be quickly offset by a surplus in o 307
another. This flexlhlllty or even good quality grids is 265

often missing in developing countries. An earlier [EA

report for emerging and developing economies 0 81

showed the investment required in grids for i m

transition. According to it, investment in transmis- 010 01 = WJ TJ

sion and distribution will have to more than double

by 2026-30 (compared to 2016-20) for a sustainable .

development scenario (SDS) and quadruple foranet o

zero scenario. For India, the rate of increase in EEs 3 M bt A,,,:,'E sofiesy ’“'*s"‘* India
investments will need to be slightly faster than the i

group average. nancir i s 202, 1EA
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Govt willingto give cooking gassubsidyif
global prices comedown: Hardeep Puri

AGENCIES

NEW DELHI, & FEBRUARY

If international gas prices
come down, the government
could givereliefto consumers
oncooking gas through sub-
sidy, the Parliament was told
on Thursday.

Petroleum Minister Hard-
eep Puri said in Lok Sabha
during Question Hour on
Thursday that the government
imports 60 per cent of the total
domestic requirement of gas.

"Thereis a (existing) sub-
sidy of Rs200. What isthissub-
sidy? It is tax payer's money...
The ones who are most vul-
nerable, we are always ready
to help if it is left to this
House and the honourable

Prime Minister. [t would be
ideal if the international or
the Saudi Contract Price
could further come down
from $750. It would enable
domestic LPG to be sold at
even more economicalrates,”
he said.

"The import price islinked
to what is called the Saudi
Contract Price.

"The interesting thing is
that the Saudi Contract Price
during the last two years or
50 - if we have to use this as
areference period - has gone
up from $250 per metric
tonne to something like $900
permetric tonne. Today also,
I think it is around $751 per
metric tonne,” Puri added,
while replying to a starred

questionon providing greater
subsidy to people on cook-
ing gas.

Despite rising interna-
tional gas prices, the min-
ister said the government is
sensitive to the require-
ments of the consuming
population.

"We did not allow the cost
of domestic LPG to increase.
Saudi Contract Price wentup
by 333 per cent and yet the
price increased was very
small for the domestic LPG,”
Puri said in his response.

Even during the pandemic,
when the poor were suffer-
ingdue to the lockdown, the
government gave three cylin-

ders free of costto them, he
told the House.
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Green hydrogen challenge

The fuel has potential to maximise decarbonisation of energy sector, energy use in transport, buildings
and industry. To meet targets, government must work with multiple institutional bodies

. “ K
SWETHA RAvI KUMAR AND

PARUL BAKSHI

ON INDIA'S 75TH Independence Day, Prime
Minister Narendra Modi announced the
National Hydrogen Mission to make the
countrya productionand exporthubof green
hydrogen. This mission wasapproved by the
Union Cabinet onJanuary 4, 2023 with anini-
tial outlay of Rs 19,744 crore( $2.3 billion) over
the next five years, aimed at producing 5
MMT (million metric tonne) per annum with
an associated renewable energy capacity ad-
dition of about 125 GW {giga watt) by 2030.
While the green hydrogen dream seems ap-
pealing, critical challenges mustbe examined
to help design appropriate pathways to re-
alise this vision.

Hydrogen is produced through water
electrolysis, something most of us would
have learntinour science textbooks inschool.
When the electricity used in the water elec-
trolysis is produced from renewables, itis
termed as green hydrogen.

Sustainability experts have ascribed an
entirecolourspectrum to hydrogen— green,
blue, grey, black, and brown depending on
their ability to totally avoid or capture the
greenhouse gases producedin the process of
making hydrogen However, our focus is on
green hydrogenasit has the potential to max-
imise decarbonisation of the energy sector
and the use of energy in end-use sectorssuch
as transport, buildings and industry. While
the stated benefits of the National Mission
are galore — savings tothe tune of $12 5 bil-
lion from fuel imports, averting 50 MMTs of
annual emissions of Carbondioxide, fresh in-
vestments to the tune of $100 billion, and
6,00,000 green jobs, there are several chal-
lenges too. The challenges to produceand use
green hydrogen can be classified into 4Es —
electrolyser, energy source, end use and en-
dogenous resources. We will delve into each
one of them in this article.

Electrolyser challenge: According to IEA
(International Energy Agency), as of 2021 the
gobal manufacturing capacity of electroly-
sers stands at 8 GW/year. So, if India were to
achieve its 2030 target, it would need any-
where from 60-100 GW of electrolyser ca-
pacity, which means almost 12 imesthe cur-
rent global production capacity. India
currently haslaunched projects tomanufac-
tureelectrolysers, but the actual numbers as
of today are negligible. Also access tocritical
mineralssuch as nidkel, platinum group met-
alsand rare earth metals suchaslanthanum,
yttrium and zirconium could hinder scaling
up electrolyser manufacturing capability in
India. These resources are concentrated in
countries such as China, Democratic Republic
of Congo {DRC), Australia, Indonesia, South
Africa, Chile and Peru. India also has limited
processingcapabilities i these minerals, This
challenge would entail India setting up
largescale manufacturing, building expertise
and securing geo-political partnerships for
procurement of aitical minerals, and improv-
ing overall technical and economic viability
of electrolysers year-over-year while com-
peting with other global players.

Energy source challenge: As per current

estimates a completely efficient electrolysis
systemwould require 39 kWh of electricity to
produce 1 kg of hydrogen. Thisis, however, a
laboratory tested figure and a typical opera-
tional figure 1s about 48 KWhper kg of hydro-
gen Green hydrogen requires renewable en-
ergy as a source of electridty. India currently
estimatesa capacity of 125 GW of renewable
energy to meet its green hydrogen 2030 tar-
gets, whichwould be inaddition tothealready
proposed targets of 500 GW renewables en-
ergy capacity. So far India has only achieved
119 CWofthe 175 GW targeted capadty using
solar, wind, bio-power and small hydro,Inad-
dition to the generation capacity, the trans-
mission capadty thatincludes asmocth facil-
itation of cross-border exchange of power
between states is a critical requirement.
Overall, this challenge would require Indiato
addefficiently and economically dose tw 100
GW of overall renewable energy capacity per
yearoverthe nextsevenyearsand make avail-
able dispatch corridors and mechanisms.
Endusechallenge; Currently, most of the
demand for hydrogen comes from the chem-
ical industryto produce ammonia for fertilis-
ers, followed by refining for hydrocracking
and the desulphurisation of fuels. It canbe a
sourceof heat forindustry, especially inhard
to abate and electrify sectors suchas steel, ce-
ment and aluminum production. In the trans-
port sector, it can be used as fuel for heavy
duty vehicles, aviationand shipping The con-
version efficiency from one form of energy
carrier to another in the end use application
will determine the scale of green hydrogen's
applicability. For instance, where electricity
candirectly serve the purpose, having alter-
native energy carriers for the same use case
would not make technical oreconomic sense.
Hydrogenisa highly combustible and volatile
element and its potency in other forms such
asammoniaor methanol isonly relatively re-
duced. Ifone were to look at green hydrogen
being produced and stored in different forms
for later use, it is critical to establish safety
standards for storage and transportation,

It has been estimated that
the production of one kg of
hydrogen by electrolysis
requires around nine litres of
water. Moreover, in the case
of India, an independent
ASSESSMENt SUgLests a
requirement of
approximately 50 billion
litres of demineralised water
supply. As several parts of
India are already severely
water-stressed, solutions
need to be found to cater to
this additional water
demand. While desalination
has been suggested, this will
not only increase the
physical footprint of the
required infrastructure, but
also potentially add to
competition for land use.

C R Sastkumar

adding to the costof hydrogen as afuel.

Endogenous resources challenge: It has
been estimated thatthe production of one kg
of hydrogen by electrolysis requires amound
nine litres of water. Moreover, in the case of
India, an independent assessment suggestsa
requitement of appraximately 50 billion litres
of demineralised water supply. As several
parts of India are already severely water-
stressed, solutions need tobe found to caterto
this additional water demand. While desali-
nation has been suggested, thiswill not only
increase the physical footprintof therequired
infrastructure, but also potentially add to
competition forland use, impact biodiversity
and create challenges and limitations i the
locationof electrolysess. This challenge would
require the proposed green hydrogen hubs to
strike a fine balance between being renew-
able energy rich, water resource rich and be-
ingclose to hydrogendemand (end-use ) cen-
tres for them to be economically feasible
while keepingthe additional costs minimum.

1n 2020, the world produced around
90MMT of hydrogen. The International
Renewable Energy Agency(IRENA ) estimates
that hydrogen anditsderivatives will account
for 12 per cent of global final energy con-
sumption by 2050 {IEA estimate 530MMT),
with two-thirds coming from green hydro-
gen. Currently, the global levelised cost of
producing green hydrogen ranges between
Rs250-650/kg ($ 3-8/ke) while India aimsto
produce green hydrogen in the range of Rs
100-150/kg($ 1-2/ke) by 2030. This would
mean India will have toaddress all the chal-
lenges listed above as well as coordinate
across multiple institutional bodies both
publicand private in record time. This is un-
doubtedlya steep uphill task butamoonshot
worth undertaking for India!

The writersare fiom the Florence School of
Regulation's Global Unit, acentre of
excellence for discussions and knowledge
exchange onenergy policy and regulation,
based i New Dethi
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HPCL reports 172 cr profit
prices fall

'

N Q3 as Qil

PTIm NEW DELHI

After two consecutive quar-
ters of losses, Hindustan
Petroleum Corporation Ltd
(HPCL) on Thursday reported
a net profit of Rs 172.43 crore
in October-December 2022 as
a fall in oil prices helped it
recoup some of the losses on
sale of petrol and diesel.

Standalone net profit of Rs
172.43 crore in the third quar-
ter of the current fiscal com-
pared with Rs 868.86 crore
profit in the same period a vear
back, according to a stock
exchange filing by the compa-
ny.

HPCL and other state-
owned fuel retailers did not
revise petrol and diesel prices
when international oil prices
touched multi-year high last
year. That led to them booking
losses in two back-to-back

quarters.

However, rates softened in
the third quarter. This should
have warranted a reduction in
petrol and diesel prices but the
oil companies held on to retail
prices to recoup the losses
they had booked in the previ-
ous six months.

Revenue from operations
rose to Rs 1.15 lakh crore from
Rs 1.03 lakh crore in October-
December 2021.

The company processed
4.83 million tonnes of crude oil

in the quarter, up from 4.24
million tonnes in the previous
year.
HPCL said it earned USD
11.40 on turning every barrel
of crude oil into fuel during
April-December 2022 as
against a gross refining margin
of USD 4.50 per barrel.

"This is before factoring the
impact of special additional
excise duty (windfall tax) and
road and infrastructure cess
levied on export of select petro-
leum products, effective July 1,
2022," it said. "During this
period, due to the suppressed
marketing margins on certain
petroleum products, the prof-
itability is impacted."

Also, the company booked
a foreign exchange loss of Rs
1,951.64 crore during April to
December as compared to a
gain of Rs 183.01 crore a year
back.
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India’s fuel demand
slips in January

ndia’s fuel demand slipped in January after
I hitting a nine-month peak in December, hit
by lower mobility due to cold weather in
parts of the country and a slowdown in
industrial activity. Consumption of fuel, a
proxy for oil demand, was about 4.6% lower
than the previous month at 18.7 million tonnes
in January, data from Indian oil ministry’s
Petroleum Planning and Analysis Cell (PPAC)
showed on Wednesday.

Sales of diesel fell 7.6% in January from a
month ago to 7.18 million tonnes, while sales of
petrol, fell 5.3% to 2.82 million tonnes, the
PPAC data showed. “Festive season is over, and
cold temperatures might have played arole,”
said Refinitiv analyst Ehsan Ul Haq.

India’s manufacturing industry started the
year on a weaker note, expanding at its slowest
pace in three monthsin January as output and
sales growth slackened, a private survey
showed. REUTERS



Man held for mowing
down journalist made
similar attempt on an
activist two years ago

Tried to run over anti-refinery activist, 3
FIRs against him earlier: Ratnagiri police

VALLABHOZARKAR
RAJAPUR (RATNAGIRI),
FEERUARY 9

PANDHARINATH AMBERKAR,
arrested for allegedly mowing
down journalist Shashikant
Warisheon February6, hasa his-
tory of run-inswith personsop-
posedtothesettingupofa refin-
ery and petrochemicals factory
in Maharashtra's Ratnagiri dis-
trict. Police records show hehad
earlier tooallegedly tried to run
overan anti-refinery activist

In April 2020, the activist,
Manoj Mayekar, son of the then
sarpanch of Kumbhavade village
where Amberkar too hailsfrom,
was mjured after allegedlybeing
hit by Amberkar's SUV. Mayekar
was in a Kolhapur hospital for
two weeks. Booked after acase
was filed, Amberkar was later
granted bail.

Amberkar is now in the cus-
tody of Rajapur police for his al-
leged role in the Warishe mur-
der case.

A journalist with a local

Amberkar
foughtwith
those who
opposed
refinery

Marathi newspaper, Warishe
died after being run over by ave-
hicle, allegedly being driven by
Amberkar.

The incident took place last
Monday after Warishe wrote a
report against Amberkar.

Headlined ‘Photoof criminal
on banner alongside PM,CM and
DCM, claim farmers protesting
against refinery’, italleged that
Amberkar had criminal an-
tecedents,

According to the FIR regis-
tered byNate police in Ratnagiri,
the earlierincident involving
Amberkar had taken place in
Apnl 2020 when Manoj
Mayekar was heading home to
Kumbhavade on a motorcycle.
Driving a vehicle at high speed,
Amberkar hit the motorcycle,

CONTINUEDON PAGE 6
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o Similar attempt on activist 2 yrs ago

and left Mayekar injured.

TheFIR states that the incident
was the fallout of a quarrel that
Amberkarhad withMayekar and
his father Pandhari Mayekar. The
case is being heard in the magis-
tratecourt in Rajapur aluka,

Mayekar's father Pandhari,
who was the village sarpanch
then, said his son opposed the re-
finery which angered Amberkar.

“My sonwas against the refin-
eryand had been speaking against
it onsocial mediaaswell asother
platforms. Amberkar would ask
himtojoin pro-refinery activities,
but Manoj would not listen. He
told himthat hewould never join
any pro-refineryactivity, and that
he didn't want the refinery. This
angered Amberkar. Hewouldlook
for an opportunity to target him.
He knocked downmy son... he
did thistoterrorise us and the vil-
lagers,” Pandhari Mayekar told
The Indian Express.

Atthe Amberkar house, his
family members refused to speak
onthe issue. Theysaid they knew
nothing about it and had norela-
tions with him. The Rajapur po-
lice, who now have custody of
Amberkar, said they have found
that there are atleast four FIRs reg-
istered against him.

Police inspector Janardan
Parabkar of Rajapurpolice station

told The Indian Express: “Including
this murder case, there are three
more FIRsregistered against him,
Whileoneis inNate police station,
the other three are in Rajapur.
There are also some NCs (non-
cognisable offenices) registered
against him. A preventive notice
was also issued against him,”

In one case, Amberkar and a
few others had attacked an anti-
refineryactivistin court premises,
They were booked by police for
riot, assault and eriminal intimi-
dation. In another case, he was
booked for threatening anti-refin-
ery activists,

The Ratnagiri Refinery &
Petrochemicals Limited, pro-
moted by public sector cil compa-
nies, was initially planned in
Nanar village of Ratnagiri. The
then undivided Shiv Sena op-
posed the project, citing opposi-
tionfrom residents. AfterUddhav
Thackeray became CM, he an-
nounced that no refinery would
come up at Nanar. InMarch 2022,
itwas proposed that the refinery
would be set up at Barsu. Activists
and villagers have been protest-
ing against the refinery projectin
the Konkan region, fearing pollu-
tion and destruction of the area,
which is largely dependent on
agriculture and is famous for its
Alphonso mangpes.
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Oil’s Well That is
Reorienting Well

Developments bode well for India’s energy needs

Indiaison coursetodoublingits petroleumrefining capa-
city and gas pipeline network to feed the world’s fastest
growth in energy demand over the next decade. A reori-
entationin global energy supplies isexpected to assistin
the accelerated build-up of energy infrastructure. New
Delhi has used the Russia-Ukraine conflict and ensuing
Westernsanctionson Moscow’s energy exports tosecure
cheaper fuel that could eventually be bought in rupees.
Indiaisalsoexpectedtogainbysellingrefined petroleum
to Europeand the US, which fetches better prices. Foreign
interest inenergy exploration has been historically mut-
ed and the governmenthas shrunk off-limitsareas todraw
upstream investments from overseas.

To compensate for the hump in processing capacity of
fossil fuels, Gol is pushing an ambitious energy transiti-
onagendatomeetitsclimatecommitments. This involves
drawing investments and retooling the regulatory struc-
ture to favour renewables. The latest
budgetary allocations pointtothe gov-
ernment’s commitment to switching
tocleanenergy sources, with a special
emphasison green hydrogen —emissi-
ons-free gaselectrolysed usingrenew-
ableenergy —that isbeing seenasthe
game changer. India is positioning it-
self as a major exporter of green hydrogen, apart from
reducing its dependence on imported fossil fuel.

InvestmentsinIndia’senergy sector have traditionally
beenhobbled by weak exploration and cost recovery. Poli-
tically influenced retail energy prices have crimped capa-
cityadditionand thesituation hasnot improved to warra-
ntoptimismabout future investments. State-owned pow-
erdistribution companies, obliged to keep rateslow, have
racked up enormous duestoelectricity generators, which,
inturn, find itdifficult to pay coal vendors. State-owned oil
refiners arerequired to hold pumppricesduringaglobal
spikeincrudeoilprices, takingahittotheir bottomlines.
Price caps ondomestically produced natural gaslimit pro-
ducers’ appetiteto invest. Renewables could lower policy-
makers’ price sensitivity by lowering costs of India’s en-
ergy mix. Emerging technologies could break thelow inv-
estment trapfor one of the world’slargestenergy market.
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COMPANY EYES ASSETS IN AFRICA AND LATIN AMERICA

ONGC Videsh Signs Pact with Argentina’s YPF

NEW DELHI ONGCVidesh Ltd, the overse-
asinvestmentarm of state-owned Qil and

. Natural Gas Corporation (ONGC), iseying
exploration and production assetsin

Africaand Latin America. OVLsigned amemorandum

of understanding (MoU) with YPF SA of Argentia on the

sidelines of the India Energy Week in Bengaluru, a
company statement said.

“The MoU seeks to enhance cooperation between the
two companies inthe energy sector, including but not

limited to cooperation in the areas of exploration and
development of upstream oil and gas opportunities,
promote investment and cooperation, and forging
closer ties between research and
training centres,” it said.

YPF, Argentina's largest integrated
energy company, is 51%owned by the
Argentine government and 49% listed
inthe New York and Buenos Aires
stock exchanges. PTI

—_—
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OVL eyes assets in
Africa, Latin America

ONGC VIDESH (OVL), the
overseas investment arm of
state-owned Oil and Natural
Gas Corporation (ONGC), is
eying exploration and pro-
duction assets in Africa and
Latin America.

OVL signed a memoran-
dum of understanding (MoU)
with YPF of Argentia on the
sidelines of the India Energy
Weekin Bengaluru,acompany
statement said.

“The MoU seeks toenhance
cooperation between the two
companies in the energy sec-
tor, including but not limited
to cooperation in the areas of
exploration and development
of upstreamoil and gas oppor-
tunities, promote investment
and cooperation, and forging
closer ties between research
and training centres," it said.

YPF, Argentina’s largest
integrated energy company, is
51% owned by the Argentine
government and 49% listed
on the New York and Buenos
Aires stock exchanges.

It is engaged in oil and gas
exploration and production,
being the largest shale operator
outside of the US,and is also
involvedintransportation, refin-
ingandmarketing of natural gas
andpetroleum products.

OVLisIndia's flagship over-
seas oil firm. It currently has
stakein 32 cil and gas projects
in 15 countries,spanning from
Venezuela to Vietnam.

Its managing director
Rajarshi Gupta, speaking on
the sidelines of the confer-
ence, said the company is
interested in exploration and
production investment
opportunities in countries
like Ghana and Suriname.

Funding important to
make decarbonisation
affordable: Ruia

As countries chartout decar-
bonisation plans, an Essar group
executive said funding forreduc-
ing carbondiaxideemissions and
improving technologies was
essentialto makeitaffordable.

"Thesinglebiggestopportu-
nity for usisto transition and
decarbonise existing infrastruc-
ture,and simultaneously build
future-centricclean fuel capac-
ities,' said Prashant Ruia, Direc-
tor,Essar Capital. —PTIl
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OVL ssigns pact with
Argentina’s YPF

NGC Videsh Litd, the overseas
O investment arm of state-owned Oil and

Natural Gas Corporation (ONGC), is
eying exploration and production assetsin
Africa and Latin America. OVL signed a
memorandum of understanding (MoU) with
YPF SA of Argentia on the sidelines of the India
Energy Week in Bengaluru, a company
statement said. “The MOU seeks to enhance
cooperation between the two companiesinthe
energy sector, including but not limited to
cooperationin the areas of exploration and
development of upstream oil and gas
opportunities, promote investment and
cooperation, and forging closer ties between
research and training centres,” it said.

YPF, Argentina’s largestintegrated energy
company, is 51% owned by the Argentine
government and 49% listed in the New York
and Buenos Aires stock exchanges. PTI
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The rise and rise of fossil fuel

Though green energy was the focus of India Energy Week, India's rising
demand for coal, gas and oil dominated the talks

SUBHOMOY BHATTACHARIEE
New Delhi, 9 February

reen energy was supposed

to take centre stage at the

India Energy Week, the

ministry of petroleum’s
flagship programme. Ironically, it was
fossil fuels, coal in particular, that
hogged the limelight.

The key number there is that India
will shoot past 1 billion tonnes of coal
production in FY24. This marks an
impressive 11.6 per cent annual growth
rate over FY23, something the country
has never achieved. That serves to
emphasise an impressive growth in
India’s demand for fossil fuel as was
evident in Prime Minister Narendra
Modi’s speech at the inauguration of
the India Energy Week. “Today India’s
share in global oil demand is around 5
per cent but it is expected to reach 11.
India’s gas demand is expected to
increase by 500 per cent,” he said.

These are big numbers. Though the
pace of energy transition to renewable
energy (RE) and green hydrogen will
also accelerate, there is, for the time
being, a massive rush to create capac-
ity inoil, gas and coal in India. In 2022,
the sharp escalation in global gas
prices had sowed deep doubts over
how far it could remain a transition
fuelin India’s energy mix, considering
its share in the economy had come
down to 6 per cent from more than 8
per centin 2015. But Modi pointed out
to the global energy sector leaders
assembled in Bengaluru: “In the next
4-5 years, the gas pipeline network in
India will reach 35,000 km. This
means that huge investment opportu-
nities are being created for you in
India’s natural gas infrastructure.”

Supporting Modi’s statement on
the role of fossil fuel economy, Sultan
Al Jaber, UAE’s minister of industry,
CEO of Abu Dhabi National Oil Comp-
any and designated COP 28 president,
said India was grappling with policies
that held back emission and not pro-
gress. He described this position as an
“inclusive energy transition”.

Paradoxically, India expects coal
demand to shoot up precisely because
of the introduction of electric vehicles
to replace internal combustion engine-
based ones that run on mostly
imported oil. Coal Minister Pralhad
Joshi had made this point last year at
an investors’ meet. “The need for coal

(OAL

COUNTRY
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is going to double by 2040 with the
rise in electric vehicles and the
increased demand for electricity.
Therefore, we need to ramp up our
coal production to meet this growing
energy requirement.”

What does this mean in terms of
numbers for the coal sector in the near
term? In a Parliament reply in
February this year, the target for coal
production has been fixed at slightly
over 1 billion tonnes for FY24. Even if
rake shortage and other usual supply-
side challenges rear up, the target is
likely to be achieved since the pace of
increase till January is already above
16 per cent, according to coal ministry
data. The ministry is particularly con-
cerned that a hot summer should not

2019-20

Total | Actualcoal | Import(MT)
consumption | production
(Mm) (M)

955.91 730.87 48.54

906.33 716.08 215.25

1,027.92 178.19 208.93

1,109%** 698.24* ) 168**

Notavailable 1,07** | Notavailable

® Total consumption is not a sum of actual production and import
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2020-21

20.3;

2021-22

23 and 2023-24:
Not available

Source: Coal ministry

create a crippling shortage of fuel at
the power plants this year.

For next year, Coal India Limited
(CIL), the country’s largest producer,
has already identified 15 additional
projects with a total rated capacity of
168.58 million tonnes (MT) annually
for award to the mine development
operators. Of these 15, a Letter of
Award has already been issued to
nine projects.

The coal entrepreneurs seem to
have cottoned on to the fact that there
is no doomsday arriving for the sector
anytime soon. In the on-tap auctions
for coal mines that the coal ministry
has been running since June 2020,
where there were often no bidders, a
total of 99 bids for 36 coal mines were

received for the fifth round of auctions
in November 2022. “This is the biggest
response received for commercial coal
mine auctions,” the ministry noted in
its website.

This has international implica-
tions. Energy consultancy CoalMint
data shows India’s imports of thermal
coal rose 15 per cent in calendar 2022
despite the domestic ramp-up in pro-
duction. It has helped keep the prices
of coal in the international markets
high. Indonesia, from where India
imports about 12 per cent of its domes-
tic requirements, has targeted an
export of 500 MT in calendar year
2023, a210.6 per cent annual rise.

Nowhere is this more evident than
in the demand for gas by India’s lead-
ing importers like Petronet and Gail.
Akshay Kumar Singh, managing direc-
tor of Petronet, told reporters at the
India Energy Week that it wanted to
secure 12 MT a year of additional
supply under long-term contracts.
“That’s equivalent to about 60 per cent
of the nation’s deliveries last year,
according to ship-tracking data,”
noted Bloomberg.

Similarly the government has
already cleared a ¥35,000-crore sup-
port to the Ministry of Petroleum and
Natural Gas as allocation for energy
transition, net-zero objectives and
energy security. Ministry officials said
the sum would help them finance the
cost of building environmentally
better equipped refinery capacity to
process crude. India’s current capacity
is around 250 million metric tonnes
per annum (MMTPA), which is being
increased to 450 MMTPA under a vast
expansion plan. While it is the oil mar-
keting companies that will mostly
finance the modernisation expected
to cost 1 trillion, the budget support
will come in handy, they said.

Minister for Petroleum and Natural
Gas Hardeep Puri made the same
points in favour of the three dirty fuels
at the event. “Unless we survive the
present, we will not be able to go into
the world of clean and green energy.”
His prescription is that “while afford-
able traditional energy resources are
essential for meeting the base-load
requirements, new sources of energy,
which are cleaner, sustainable, and
innovative, are critical for combating
the menace of climate change”.
Expect more records in domestic coal
production soon.
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