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Other Energy: 10 % / Other Industries: 10 %

Buildings: 6 % \

/ Steel: 11 %

P

Agriculture and Forestry: 24 % Transport: 14 %

Electricity and Heat: 25 %




ISiS IN

Cr



Time is running out

21 Million Tons

of steel exported yearly (Argus,
2021)

33%

of all emissions by 2030
from steel industry (PIB,
2021),

32%

of exports to Europe
(MySteel, 2022)

35%

extra tariffs on export from
2026 (Reuters, 2024)



$2.87 Billion

yearly carbon tax tariff levied
(India Briefing, 2024)



90% CO2 reductions possible!

with green Hydrogen (CSTEP,
2022)




Where do we start?
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Land Availability for HVIC
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Figure 6: State-wise land suitability for hydrogen valleys (in km?)
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Existing Production

Hydrogen Production through Biomass Gasification
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Figure 9: Hydrogen production through biomass gasification

Source: WRI India (2021)%



Virtual

Small-Scale Hydrogen Valley
Innovation Cluster
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Figure 11: Gas infrastructure map of India (2021)

Source: Ministry of Petroleum and Natural Gas (2021)%?
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Pune!

Home / Economy / News [ Country's first waste-to-hydrogen plant to be set up in Pune, said official
Country's first waste-to-hydrogen plant to be set up in Pune, said official

The country’s first solid waste-to-hydrogen plant will be set up in Pune at a cost of over Rs 430 crore, an official said on Tuesday.

Business Standard, 2023

Business News / Business / Industry / Pune Poised To Become Hydrogen Hub

Pune poised to become hydrogen hub

A Hydrogen Valley is a defined geographical area where hydrogen serves more than
one end sector or application in mobility, industry, and energy.

Financial Express, Dec 2022



Blue Hydrogen
(Steam Methane Reforming)

Status Quo

2.27-2.72

~ oS
v 0, P
e (C 2) Emissions 47 Wh:;v.:onev

(EB‘ 900
00

* Steam Reforming / Gasification

[¢)
* Water C? —y

Green Hydrogen ( Electrolysis

@ lron Ore

25%

= LA sification 4 :
Natural Gas ® Steam Reforming @ lron Resources Tonnes ((
Hydrogen
~~\. 360 - 450 2.27-2.72
(co,; Xg "c!:.':; ton wh portonef

https://ars.els-cdn.com/content/image/1-s2.0-S0360319923029178-gr2.jpg

+ — 2
<
Ha Hyd
o rogen
i  Steel Making , *

_—

75%

Steam
Reforming

(uoneoyises ; Buiwiojay weays)

7%
Hydrogen
Based DRI

uaboiphy umoig

Virtual
Hackathon

& Nandurbar, . _

i 3 " Jalgaon 8 Nagpurg,y
..Dh e
‘ Warghao -

@YaVaunil

Waluj AAS)‘iénd(_é

ARABIAN
SEA

Map not to Scale

Copyright © 2014 www.mapso'india_.cai;y il

®
®
(Updated on 2nd June 2014) N S A

https://www.mapsofindia.com/maps/maharashtra/industries.html

MAHARASTRA |~~~
INDUSTRIALMAP | e B API SH y reoe

B e , : ;
+ A® el . Jalha .. _ N Ay o
. ~-Aurangabad”~ ; A® Hingolig, ~~. Chandrapur wh
g ; i L by
T parbhanig, o b A
b gl O e < !
¢ 4 j .
Alibagg‘.ﬁ, g Sk

- International Boundary
-~ District Boundary

® District Headquarter

Gadchiroli
SOl

State Boundary
State Capital

Industrial Area




Virtual
Hackathon

Our Implementation

- 700 MW Plant (based on Wind Energy
Potential at 120m hub neight)

- SOECs + PEMECs

- 700 Bar hydrogen storage + Liquid Storage

- Heat Batteries (for steel heat cogeneration)
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The Impact

12 Million Tons 500 MW

of green steel of green energy conversion
and storage potential for
Maharashtra

26 Million Tons $1.64 Billion

of CO2 emission reductions saved in carbon taxes if all
across Maharashtra steel from Maharashtra

exported
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Hydrogen Economy in Pune is the

first step to decarbonising the
Steel industry of India

Virtual
Hackathon

S Cofinanciado por
la Unién Europea




Distribution

Volume (Tons/day)

10,000

Virtual
Hackathon

Very L
large Unviable®
1,000
Large
100 . - : | ‘ Tipping point #1
i | Distribution pipelines2 : Ships : Distribution pipelines (gas):
0.05 - 0.06 ! 0.06 - 0.19 019 - 1.44 1<200 2+ ' > 10t/ day
10 1€ T ; Required to justify the
Small CGH2 Trucks (compressed) LH, Trucks (liquified)* able® expensive infrastructure
0.54 - 0.56 0.56 - 0.75 075-151 | 151-2.62 [
1 JimEEe e e | R S bl o o ]
Very 0.54-0.56 | 0.56 - 0.75 075-151 | 151-262 Urviable?
small 4 ; 1
0 I I I i
1 Local 10 Urban 100 Inter -city 1,000 Inter - 10,000
y continental
Distance
(km)
Tipping point #3 Tipping point #2
Trucks (liquid hydrogen gas): > 300-400km Ammonia ships: > 5,000km

Compressed hydrogen cheaper at shorter
distances due to lower conversion costs; higher
volume per truck means liquid hydrogen is cheaper
over long-distance

unit cost of transport

Long-distance required to make up for
high storage & conversion costs; low

Figure 10: Lowest cost form of hydrogen transportation based on volume and distance

Source: Making the Hydrogen Economy Possible (report), Energy Transition Commission (ETC) (2021)%'



P
7. [Next steps]

POTENTIAL LOCATIONS IDENTIFIED BY GOVT OF INDIA FOR

- India Target- GREEN HYDROGEN
- Energy independent by CAPACITY INSTALLATION

*All sites will be
2 O 4 7 ; J fich in Renewable .y v
- N et Ze ro by 2 O 7 O Rajasthan . capturmg( Govt held

initial talks with
the industry and

at least 25 Million
tonnes of hydrogen

Bujaiat g WestBengal ~ Capacityinindiais
Maharashtra odisha confirmed.
/¥ Andhra Pradesh Unign power
minister RK Singh,
Karnataka however, expects
this to touch 35

Kerala Tamil Nadu miltion tonnes at

the start itself
Source: DGCA, Moneycontrol 00OO0OMY
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