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Hydrogen an essential building block in the 4 NOBIAN
decarbonization of the hard to abate sectors TATA STEEL
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Electrolysis is in the heart of our global business, the 49 NOBIAN
basis for green electrochemistry
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Chlor-alkali Sodium chlorate Water electrolysis
-

Active in
electrochemistry
since
1899

Water
electrolysis since
1940

Installed capacity: 380 MW Installed capacity: 620 MW Installed capacity: 10 MW
H, production: 38 kta H, production: 62 kta H, production: 1.5 kta

50% share of
renewable
energy

Nobian operates 1000 MW of electrolysis capacity



https://www.indiamart.com/proddetail/sodium-chlorate-7175587097.html

Building partnerships in the hard to abate sectors 4 NOBIAN
and scaling up the hydrogen value chain

We have developed a strong portfolio of hydrogen and circular carbon projects
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We work with partners on the hydrogen economy

. . Certification of Green Hypos H2 for biofuels D
Bus pilot Delfzijl Hydrogen Germany Sweden H2 for Shipping
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Next to building our project portfolio, we’re driving

¢ NOBIAN

Improvements through our Hydrogen innovation program

Aimed at achieving 80% CAPEX reduction in 2030, while at the same time supporting our current project portfolio

Cost-effective safe design

and technology agenda

Breakthrough technology Piloting of stacks

= Purpose: work with
universities and
manufacturing industry to
develop the technology of
the future, focusing on
advanced alkaline and
AEM technology

= Key projects:
» Alkaliboost
> RELEASE
» Bubblelectric
» ECCM tenure track

Purpose: work with
(component) suppliers to
improve their technology
and make it suitable for our
projects

Hydrohub — MW test
center
» Test new stack
components to boost
performance
» Make low-cost
Chinese technology
suitable for Europe
» Operational in early
2021

Total plant design:

costing & scale-up

= Purpose: create deep
understanding of cost and
scaling factors to come to
optimal design for GW
scale

= Key projects:
» Cost estimation
tool
» GW project
» HYCHAIN

Purpose: develop a cost-
effective inherently safe
pressurized electrolysis
process

Projects under
development:
» New Balance of
Plant design
» Explosion proof
design




Many projects are under development, but have a ¢ NOBIAN
strong synergy TATA STEEL

Synkero builds facility in the port of Amsterdam,
producing sustainable aviation fuel from CO2

“Sustairable aviation Ta8L
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TATA STEEL

60-70% CO,-
reduction

2030

40% CO,-
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TATA STEEL

TSN has an unique location for future hydrogen-based steel production
and to immediately reduce CO, emissions

Long-term hydrogen-based steel production 2030: 40% CO, reduction

» Future hydrogen grid

IJmuiden

Nz Hollandse kust
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Offshore windfarms nearby providing green electricity Offshore CO, storage locations nearby?

1. Source: McKinsey
2. Cost range dependent on ratio natural gas/hydrogen



_ TATA STEEL
Planned road to CO, neutral hydrogen based steelmaking

CO, reduction, CO, Mt/a (percent)
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(2027)
Start carbon capture,
usage & storage

Carbon capture Shift to Hydrogen based Carbon
and blue hydrogen based steelmaking neutrality
hydrogen (2027) steelmaking (TSN 100%
» 15kt/a green hydrogen together with Nobian green steel)

» 100kt/a blue hydrogen from blast furnace & steel

plant gas. Carbon Capture to store CO,
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A Nouryon company



TATA STEEL

Making green steel by capturing CO, from steel plant & blast furnace gases
Converting remaining process gas to blue hydrogen for steel and other uses

Everest Carbon Capture

~ Green steel Au—.ljj Emissions “ Green steel @ Blue hydrogen

2.7 Mt/a green steel in 2030 5.0 Mt/a CO, emission reduction
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