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Adani plans $9 bn
capex to Kickstart

Anirudi L
aﬁi‘njdgl_@htlivzéom
MUMBAI
he Adani group will
T spend $9 billion to build
manufacturing and

transportation infrastructure
for the first phase of its ambi-
tiousgreen hydrogenventure,
pivotal to the conglomerate’s
business aspirations and cru-
cial to the world’s third most
polluted country’s net-zero
transition.

Once production getsunder
way, Adani Groupwill hire spe-
cialized ships to export what
will be the world’s cheapest
green hydrogenand itsderiva-
tivesto Europe and some Asian
countries, three people directly
aware of the conglomerate’s
plans said on the condition of
anonymity.

“This is the most decisive
entry into green hydrogen
being planned by any group in
the country,” one of the three
people said. In the first phase,
Adani planstoachieve acapac-
ity of 1 million tonnes per
annum (mtpa) of green hydro-
gen, which is produced by
breaking down water in an
electrolyzer using renewable
power,

Adani Group, through Adani
New Industries Ltd,isworking

green H2 business

Green game
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by 2030
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Seurce: Mint research, company filings,
research reports

on one of the most ambitious
green hydrogen projects in
Indiafrom the Rannof Kutchin
Gujarat.

“The group is in the first
stage. Around $4 billionwillbe
invested in settingup the man-
ufacturing components and
equipment needed to operate
the plants, stacks and balance
ofplant (BoP) inthe production

TURN TO PAGE 6



MINT, Delhi, 8.7.2024

Page No. 1, Size:(7.45)cms X (15.87)cms.

Adani plans $9 bn capex for green H2 biz
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cycle. This is the most critical
part of the cycle. Once it is
ready, it can support the next
two phases, too, with some
degree of expansion,” the per-
son added.

Adani’s potential rivals in
green hydrogen include Larsen
and Toubro Ltd, Indian Qil
Corp. Ltd, Acme group and Oil
India Ltd.

Green hydrogen has become
the chosen route for many
countries’ climate roadmaps
and net-zero pledges, as they
looktoeventually stop burning
fossil fuels to generate energy
or produce other chemicals.

A “stack” is an assembly of
electrolyzer-based fuel cells,
which actsasaunit that produ-
ces electricity. 1t is the core
workingelement inanelectro-
lyzer-based power plant. Asin-
gle stack consists of hundreds
offuel cells, The company aims
to minimize the cost of green
hydrogen equipment by mak-
ing themin-house as much as
possible, the three peoplesaid.

The $9 billion green hydro-
gen plan includes a $5 billion

Adani's potential rivals in
green hydrogen includes
Larsen and Toubro.

REUTERS

investment in manufacturing
and operating electrolyzers.

“There will be 4-5 different
stages. The plan is to quickly
develop mtpainthenext2-3
yearsand take itup from there
to I mtpa. During this phase,
the full chain for a 5GW elec-
trolyzermanufacturing capac-
ity planned mayneed an invest-
mentof $4.5-5 billion,” the sec-
ond personsaid.

An email sent to Adani
Group remained unanswered
till presstime.

The first phase will be based
onalkaline electrolyzers, com-

posed of electrodes with a
porous separator and an alka-
line electrolyte. Alkaline elec-
trolyzerstypically have amaxi-
mum power input of 30 kW. To
produce one kg of hydrogen, at
least nine kg of water is
required with a total of 50-55
kWH of electrical unit.

At a later stage, Adani plans
to manufacture electrolyzers
based on anion exchange

The capex also includes
building a Balance of Plant
(BoP), an auxiliary set-up of
machinery and components
within a power plant, which is
required to keepenergy gener-
ation stable and safe. This
becomes critical since hydro-
gen is far more explosive than
other fuels.

Adani Group planstouseits
own ports on the west coast of

membrane as Indiato transport
well, which has Adani Group green hydrogen
higher opera- plansto useits anditsderivatives
tional flexibility  gwn ports on the and off-takes to
ElEld better effi- west coast to Ethcrcountdriis i.n
ciency as com- urope and Asia
pared toalkaline. MRaNSpOL green by ships that will

Eventually, hydrOgent90ther be  specially
Adani Group aims countries designed, said the

to manufacture
over 17.5GW of
electrolyzers, accordingto the
three persons.

Adani New Industries, which
contributed 9% of the group’s
total income in FY24, has
established 4GW capacity of
solar cell and module manufac-
turing, 2GW of ingot-wafer
manufacturing and L5SGW
capacity of wind manufactur-
ing.

third person.
Adani operates
the country’s largest private
port in Gujarat.

“Transportation of green
hydrogen is an elaborate task
that needs a separate focus,”
said the third person, adding
the special ships which are
being designed may cost $300-
400 million each.

For an extended version of
this story, go to livemint.com.
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® HYDROGEN HARVEST
Fraunhofer’s semiconducting glass generates H> from sunlight

Researchers have created a modular solution with semiconductor coatings to produce clean energy efficiently

M Ramesh

hile the concept of using
‘ ;‘ ; sunlight to split water to
produce hydrogen (and
oxygen) without the interface of
electricity (called photoelectro-
chemical process) is not entirely
new, the German Fraunhofer Insti-
tute has come up with its own
design, which uses semiconductors.
Researchers from the institute have
collaborated to create a modular
solution that enables highly flexible
hydrogen generation and supply
solar energy forit.

Atthe heart of thistechnologyisa
tandem PEC module. It’s similar to
its traditional photovoltaic counter-
part,but with one crucial difference:
the electricity is not generated for
purposes of later electrolysis else-
where. The entire process takes
place in one unit. Caution is needed
throughout — since the processres-
ults in hydrogen and oxygen, the

structure must be designed tomain-
tain a strict separation between the
twoelements during generationand
after.

“To produce the tandem cell, ex-
perts coated standard commercially
available float or plate glass with
semiconducting materials on both
sides,” notesapressreleasefromthe
institute. When the sunlight hits the
glass, one side of the module ab-
sorbs the short-wavelength light.
Meanwhile, the long-wavelength
light passes through the upper layer
of glass and is absorbed on the re-
verse side. The module releases hy-
drogen on the reverse or cathode
side and oxygen on the upperfanode
side.

Over the project’s three-year
term, the Fraunhofer scientists re-
searched and developed high-purity
semiconductor materials, which
they apply using ultra-gentle coat-
ing methods. Thisallows them toin-
crease the method’shydrogenyield.

“We use the vapour phase to form

ISTOCK.COM

layers that are justa few nanometres
thick on the glass. The structures
created in the process have a huge
impact on reactor activity, in addi-
tion to the actual material proper-
ties, which we have also optimised,”
explains Dr Arno Gdrne,group man-
ager of Functional Materials for Hy-
brid  Microsystems at the
Fraunhofer Institute for Ceramic
Technologies and Systems IKTS.
The photovoltaic elementslinked in
the module supply the system with
additional voltage — that acceler-
atesactivityand boosts efficiency.

The result is a reactor with an act-
ive surface area of half a square
metre. Separated from the oxygen, it
generates hydrogen, which can be
captured and quantified. Right now,
a single module exposed to sunlight
under European conditions can
generate over 30 kilograms of hy-
drogen per vear over 100 square
metres.

“In terms of the dimensions of
the tandem cell, we are limited by
the fact that our module splits water
directly. But it is also necessary for
electricityto getfrom one side tothe
other to achieve this. As the module
area increases, the rising resistance
has an unfavourable effect on the
system. Currently, the existing
format has proven to be optimal. It
is stable, robustand significantlylar-
ger than any comparable solution,”
Gorme notes. Thecompact elements
can be connected as needed without
any negative side effects, from a
singlemodule tolarge areas— asigni-
ficantadvantage, the release says.
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GOVT DIVESTMENT
POTENTIAL AT
2115 LAKH CRORE

SANGEETHA G
CHENNAI, JULY 7

The zovernment has a
divestment potential of
F11.5 lakh crore in central
public sector companies,
public sector banks and
insurance companies at
the curreat market capi-
talisation,

CareEdge's analysis
based on &4 major listed
CPSEs and 15 listed PSBs
and insurance zompanics
where tlke government
holds more than a 51 per
cent stake, finds that the
government can achieve
2114 lakk crore through
divest ment.

The povernment still
retain control over the
company's governance by
maintaining ar least a 51
per cent stake in CP3Es.

Thig ig a little more than
twice the total divestment
of 25.2 lakh crore con-
ducted since 2014, Of this,
CPSEs conld contribute
around Fe lakh cr, while
P5Bs and insurance firms
could potentlally add
another ¥6.5 lakh crore
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HPCL asked to
pay 325L for
man’s death in
cylinder blast

Bengaluru: Eight vears after
an LPG cylinder explosion at
their residence in Vasanthap-
ura, south Bengaluru, claimed
the life of a 37-year-old man,
the Karnataka State Consum-
er Disputes Redressal Com-

mission has ordered oil major

Hindustan Petroleum Corpo-
ration Ltd (HPCL) to pay the
bereaved family an enhanced
compensation of nearly Rs 25

lakh, aside from Rs 1 lakh for

deficient service and Rs 50,000
towards litigation costs, re-
ports Vindhya Pabolu.

Theman's 32-year-old wife,
who sustained 33% burns in
the blast, died in 2022.

On March 17, 2016, a mal-
functioning LPG cylinder ex-
ploded, when a mechanic sent
by HPCL's distributor Sugam
Enterprises was attending to
it. The blast caused critical in-
juries to Alamelamma’s son
Manjesh and daughter-in-law
Padma. While Manjesh died a
few days later, Padma suc-
cumbed to the burns on Nov
15, 2022, during the pendency
of the case proceedings before

the consumer court.

Padma, Alamelamma and

her grandchildren Vishal Raj

and Ankitha lodged a com-

plaint against HPCL, its chief

regional manager, Sugam En-
terprises, and United India In-
surance Co Ltd. Arguing that
all the parties named wereresp-
onsible for the malfunctioning
cylinder and the subsequent
damage, the family claimed Rs

95 lakh as compensation.

While HPCL and its re-
gional manager did not file
their statements, its distribu-

torremained ex parte.

In its recent verdict, the
consumer forum held that the
Rs 5.4 lakh compensation ini-
tially provided was inade-
quate, considering thedamag-
es and losses faced by the fam-
ily, including the medical ex-
penses and loss of income.
The court enhanced the com-

pensation toover Rs 251akh.
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India may rent oil storage in
Southeast Asia for reserves

ISPRL is looking at Singapore, Japan, South Korea for strategic, logistical, economic viability

Rituraj
rituraj baruah@livemint.com
NEW DELHI

tate-run Indian Strategic

Petroleum Reserves Ltd

(ISPRL) is considering taking

storage space onrent insouth-

east Asia tostore crude oil. Itis
looking in particular at Singapore, Japan
and South Korea for their strategic,
logistical and economic viability, said
two people in the know of the develop-
ments.

Commercial viability and accessibil-
ity would be key to deciding where to
store the oil. The move is in line with
achieving India’s energy security.

“In order to increase its strategic
reserves, India hasbeen lookingat vari-
ous models, including hiring capacities
abroad. Locationswhichwould be final-
ized need to be commercially viable in
terms of accessibility,” the first person
said, adding that it would have to be
ensured that the renting charges
are reasonable and do not
surpass transportation
costs.

Thisisthenot the first
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The move will help India achieve the |EA criteria of ensuring oil stock levels
equivalent to not less than 90 days of the country’s net imports. HT

sides “discussed the possibility of India
storingoil in the US Strategic Petrolenm
Reserve toincrease their nation's strate-
gicoilstockpile.”
“There are sites in Japan,
South Korea and Singapore
which are being consid-
ered. However, itwill have
| tobe seen how viable are

time India isconsidering The ISPRLS existing they and things would
storingcrude outside the crude storage have to work out,” said
country. In 2020, India capacity ~another person in the

and the US had signed a
memorandum of understand-
ing cooperationin strategic petro-
leum reserves operation and mainte-
nance, including exchange ofinforma-
tion and best practices.

A joint statement had said the two

know of the latest develop-
ments.
Queries sent to ISPRL, the
petroleum ministry, and the embassies
ofJapan, Singapore and the Republic of
Korea in New Delhi remained unan-
swered till press time.

The second person said that among
the oil-rich West Asian countries, the
reserves in the United Arab Emirates
may be looked at as they are better-lo-
cated than those in other coun-
triesin the region, given that
they are not beyond the
Strait of Hormuz which
has been under attack
amid the ongoing turmoil
intheregion.

ISPRL has an existing
crude storage capacity of5.3
million tonnes, including1.33
million tonnesin Visakhapatnam
(Andhra Pradesh), 1.5 million tonnes in
Mangaluru and 2.5 million tonnes in
Paclur (both Karnataka). India is building
6.5 million tonnes of storage at Chan-

6.5m |

Storage being built
at Chandikhol in
Odisha and Padur./ India’s total petroleum

// l storage capacity is much
- (6]

dikhol in Odisha and Padur.

Strategic petroleum reserves can be
used in times of supply disruption or
emergency suchaswaroraglobal geo-
political situation.

The Abu Dhabi National oil Company
(ADNOC), the national oil company of
the UAE, joined Phase-1of India’s SPR
programme and hasstored 5.86 million
barrels of its crude in Mangalore. In
2018, it signed another MoU with ISPRL
to explore storing ADNOC crude oil at
ISPRL'sunderground oil storage facility
at Padur, which hasa 2.5 million tonne
capacity.

On 16 June, Mint reported that the
Centreisindiscussions with Norwegian
energy giant Equinor to secure its par-
ticipation in India’sstrategic petroleum
reserves (SPR), as part of efforts to
enhance the energy security of the
world'sthird-largest energy consumer.

Themove tolook for capacities foroil
reserves abroad will also help India
achieve the International Energy

Agency's(IEA) required criteria

of ensuring oil stock levels

equivalent to not less than

90 days of the country's
net imports.

) Inareportin January,

S&P Global had noted that

wer than the levels held by

some member nations of the [EA,

and rising geopolitical risks and an

anticipated growth in refining capacity

are prompting the country toaccelerate
efforts to expand storage.
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NexGen Energia
Plans to Invest
Z15kcrinGreen
Diesel, CBG Pumps

Press Trust of India

Noida: Green energy solutions
company NexGen Energia plans
a¥15,000 crore investmenttoopen
5,000 green diesel and compres-
sed biogas(CBG)pumpsintheco-
untry over the next 10 years.

The Noida-based company re-
cently inaugurated its first CBG
pump in Mau district in Uttar
Pradesh, marking its entry to ex-
ecute engineering, procurement,
and construction (EPC) services
inthe clean energy sector.

"The company's commitment to
clean energy goes far beyond this
single pump. Plans are afoot to
open a total of 5,000
green diesel and CBG
&—8 pumps across the co-
untry in multiple pha-
ses over the next 10 years, with
each pump costing around Rs 3
crore. In this manner, we are set
toinvest¥15,000crore in the green
energy sector,” NexGen Energia
chairman Pivush Dwivedi said.

"This initiative will create aro-
und 5,000 new entrepreneurs and
provide direct and indirect emp-
loyment to over 10 lakh people.
Our goal isto make India self-reli-
ant in the green energy sector,
thereby reducing fuel imports by
about 30 per cent,"” Dwivedi said.

Hesaid thecompany's vision go-
es beyond merely providing cle-
an fuel as it isactively working to
build a robust infrastructure to
facilitate a sustainable future for
transportation in India.

f
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NexGen
Energiato
open 5,000
‘clean’ fuel
pumps

PTI
Fgédback@livemint.com
NEW DELHI

reen energy solutions
company NexGen
Energia plans a

115,000 crore investment to
open 5,000 green diesel and
compressed biogas (CBG)
pumpsin the country over the
next 10 years.

The Noida-based company
recently inaugurated its first
CBG pump in Mau district in
Uttar Pradesh, marking its
entry to execute engineering,
procurement, and construc-
tion (EPC) services in the
clean energy sector.

“The company’s commit-
mentto clean energy goes far
beyond this single pump.
Plansare afoot toopen a total
of 5,000 green diesel and
CBG pumps across the coun-
try in multiple phases over the
next 10 years, with each pump
costing around 33 crore, In
this manner, we are set to
invest 315,000 crore in the
green energy sector,” NexGen
Energia Chairman Piyush
Dwivedi told PT1.

“Furthermore, this initia-
tive will create approximately
5,000 new entrepreneursand
provide direct and indirect
employment to overl0 lakh (
million) people. Our goalisto
make Indiaself-reliant in the
green energy sector, thereby
reducing fuel imports by
about 30 per cent,” Dwivedi
said.

He said the company’s
vision goes beyond merely
providing clean fuel as it is
actively working to build a
robust infrastructure to facili-
tate a sustainable future for
transportation in India.

“This significant expansion
is expected to attract a sub-
stantial investment into the
Indian economy, which will
spur significant economic
growth,” the chairman added.



&

VIRAT VAIBHAYV, Delhi, 8.7.2024

Page No. 15, Size:(16.80)cms X (24.58)cms.

S I 10 AT H 15,000
DS . ﬁﬁmmﬂaﬂm

vt mAlos

| S 43 i FoR JaEe
uAfS T 3 3 10 95 | 29
% 5,000 1 Frore v wdrefa
A (et 99 @e 1
A T8 &) F 9 o
15,000 F4% ¥9U F1 f@w
Foi A fem w9 3 T |
IR F 9ot o 39
uee Hrerst 99 F1 3z e,
it s S 4 | feifafi,
@i o ffor (i) Sansit

& e 24 F I5F! wfaaga
1z &1 FasE vt &
S dgu @@ 3 e,
e 3 & ufa FE #
wftrergan 39 % 99 | 4 2m
% S &1 3 10 Al | =
it # ZenEH & 5,000 WH
Foie iR diEsh 9 d@ea #i
Ao &) WOF 99 F A
M @9 F4g T @i 5=
T, TN o 3 497 15,000
#3390 # 7@ & fou
Fam ¥



RASHTRIYA SAHARA, Delhi, 8.7.2024

Page No. 13, Size:(8.43)cms X (13.92)cms.

Aa¥aH @t e drern

7 Reeht | eRa a1t & 2 B
g wAfstar 3 3@ 10 9 3§
291 ¥ 5,000 9= F5@ ik
wiifEa ararte (Hdish) qu a@e=
B A &8 & | B 6 e
15,000 a3 39 &1 A=
M| BT A T A TR R P
73 5@ 3 3 vz st ao
@1 3qure faa, S wes Fai
a7 A iR, @dz sik Prefor
(E0=R) I3 B qgrar 33 FH
TG sfdaga B awtar &1 ST
& St drgy R348 3 @,
"TIeS Fail & i B B
sz 39 v qu ¥ & 3m
a® S &1



NAVODYA TIMES, Delhi, 8.7.2024
Page No. 11, Size:(3.86)cms X (3.80)cms.

mﬂﬁmﬁmm“nuwﬁﬁmﬁ
RIS T B1 A B DI Ao

TS TR 3R 10 9 H 29 H 5,000
TF ged S duifes aEry (WA E.) W
e =i Ao =912 2 | 91 39 o 15,000
FIE w90 F 59 F00) FEET e &
AT U 798 A W 26 e ° e
5,000 AU I TR BN 3T 10 FAE 9 A
=T 1 WA A1 dAWeEs 'Y 4 T fHem
Tz foug 1 A B H 39 Yo U &+ 60F 5
T 3194 Ugel LS. 7 = IgeA




VEER ARJUN, Delhi, 8.7.2024

Page No. 11, Size:(10.93)cms X (15.44)cms.

JFIS TS ST 10 I/ |/ 15,000
FHUE T 19T HTT H AT

JruEr, () | B HEl 6 Y S e e
FTEr 10 Tl ¥ 29T H 5,000 T Seer FAT ST amars
(i) 7 Giew w1 Fe aE © | S e A 15,000
TS T T P | ey fee T 7 g § e 0eu
& 0S5 (A6 0 &7 Tee WA 07 o1 25 (a1, 5 =@
ol &3 # goifaatr, wiT aw fmin @6 et =
FETET S 1 ITeR! AITILAT T S © | TRGwA TS
A W fEeT 7 I e - 9T T A, s St o
e s o mieraee v w0 O et o g e € e
10 96 # E THOT ¥ T F @ 5,000 TF IO SR
Tielslt 97 G W A 8 | TR 07 w1 S AT Ji
WUT TUE T | 9 TRE, TH SO O &7 7 15,000 T
T H TS fudR e wrseF T A Y
FAT 5,000 7T ITHT ST B AT 10 TG H Al o
T T AT EEE FT ¥ TR e e o
TEWT T8 A F7 2T Fol B § SAHTS 59T =, o
FUT TR T T 30 FATE ST AT ST



