Hydrogen Cluster Finland

Finnish Hydrogen Value Network



Hydrogen Cluster
Finland

Established in early 2021
by companies with support
of industry associations

Over 70 member companies
across hydrogen value chain
and six industry associations

By 2030, Hydrogen Cluster

Finland companies deliver solutions
for building a carbon neutral
society globally




Meet our 70+ active members throughout the value-chain
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Finnish hydrogen value network

New technologies, business opportunities and climate benefits throughout the value network
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Operating Model and Working Groups 2023

Steering Group — Chair Simo Saynevirta, ABB

Cluster meetings — Over 70 companies and 5 industry associations

Common interests, focus areas, working groups
Stakeholder group collaboration meetings

WG1 WG2 WG3 WG4 WG5 WG6

Competitive Education, International Operating Safety and Hydrogen
Hydrogen Knowledge collaboration environment and Security Projects and
Economy and RDI and regulation Hubs

- How will Networking

Finland
differentiate

Chair
Olli Sipila,
Gasgrid

Chair Chair Chair Chair Chair
Tuukka Hartikka, Matti Malkamaki, Marko Janhunen, Mikko Muoniovaara, Heidi Bergman,
Helen Hycamite UPM Fortum Neste

Coordination: Pia Salokoski, CLIC Innovation
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Finnish Strengths in Hydrogen economy

A robust and clean electricity system as a basis for clean
hydrogen expansion

High-tech, stable society with unique competencies basis for
ecosystems

Extensive sector coupling opportunities to integrate hydrogen
across industries and energy sectors for maximum value add
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Finland — European Leader in Clean Hydrogen
Economy 2030

The hydrogen economy ensures a carbon-neutral future and energy
independence

Industrial production is currently being redistributed

In the future, energy-intensive industry will be most prominent in countries that
can offer clean electricity and hydrogen at the most competitive price.

Finland offers clean electricity at the most competitive price in Europe

Finland is competitive because of the enormous potential for building new wind
farms and a strong electricity grid.

Hydrogen-economy scale up accelerating in Finland
Thanks to extensive technical expertise, Finland already has great potential for the
production of hydrogen, as well as for the related technologies and solutions.

The hydrogen economy is an extremely large, new industrial sector

It enables energy independence, increases employment and guarantees a carbon-
neutral future both in Finland and elsewhere in Europe.

Finland has the potential to produce up to 45% of all the clean hydrogen needed
for the REPowerEU plan.
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The production potential of clean hydrogen in Finland
is significant — and competitive

Climate-neutral Finland by 2035. The
world’s first fossil-free welfare society

« Electricity production will be carbon
neutral already 2030

» Electrification with high energy efficiency

In 2020, 86% of electricity produced
in Finland was produced carbon-
dioxide neutrally and 52% with
renewable energy sources

04/2023 Finland produced the
cheapest electricity in Europe -
Finland is the most attractive place to
invest for the energy intensive
industry
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Green electrification in Finland

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
EE Fossil electricity generation mmmm Non-fossil electricity generation
mmmm \Vind electricity generation Solar electricity generation
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The production potential of clean hydrogen in Finland
is significant — and competitive

* In 2021, 87% of electricity produced in Growth rate of the wind power capacity Growth rate of the solar power capacity
Finland was produced carbon-dioxide 24000 & 8000
neutra”y and 5 40/0 W|th renewable energy 21000—Wind,mcapacityatthebeginningoft,heye,,ar(MW) o 2000 Solar power capacity at the beginning of the year (MW)
— Produced electricity (TWh Produced electricity (TWh)
So.u rces . . . 18000 et ) 60 g 6000
+ Wind power boom: wind power capacity will : 3 =
reach approximately 23,000 MW by the end S 100 ® g 3 o
Of the decade g 12000 40 % é 4000
- Finland combines favourable wind - R B
conditions with the possibility of - i
constructing cost-effective onshore wind 6000 20 2000
power based on tall hub height - . 000
 The cost level of Finnish onshore wind I
power IS SlgnlflCantly |Ower than that Of ° 2022 2023 2024 2025 2026 2027 2028 2029 2030 ° ° 2022 2023 2024 2025 2026 2027 2028 2029 2030

European offshore wind power Fingrid Best estimate H1/2023

« Rapid growth with solar power
complements the mix

. Current projection 7,000 MW solar Projected development of renewable power capacity in the 2020s.
generation capacity by 2030 Source: Fingrid Oyj

Produced electricity (TWh)



Finland has significant potential relative to
Europe's estimated demand for hydrogen

* Fingrid has received over 230,000

MW of enquiries for connecting to Clean hydrogen production potential

. . . ~10 Mt
the main grid, most of which 600 7 clean
concern onshore wind power 500 °00 - " hydrogen
. 1f65% of the projects (150,000 £ 400 135 - e
MW) were commissioned, they = 300 133
would generate about 500 TWh of 200
electricity per year. 100
« Of this, almost 450 TWh would be 0
. . . Potential of Other Electricity Net potential  Electrolysis Additional
available for new IndUStrleS’ wind and  carbon neutral demand of renewable losses potential
equiva|ent to more than 300 TWh solar power electricity electricity of clean
production hydrogen

of clean hydrogen production
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Finnish Hydrogen projects

The selected Finnish clean hydrogen projects cover the

. )

whole value chain from feedstock to end products. Umed -

Project characteristics are presented below at an

aggregate level. ®

Kuopio
Joensuu
Jyvaskyla

Number of Projects: 24

> CO2 —emission reduction: 3,5 Mt e .

Start of operation: 2024-2026 ® ®

Hameenlinna Lzhti D
S Investments: 1-2 B€ Fh L g
Total electrolyser capacity (MW): 500-1500 e e
@ %
Helsinki CaukT-MeTepbypr
I“I:I"aAniDurg

Companies: Groninges Bremerhaven ¥

Aurelia Turbines,Convion, EPV Energy, Flexens, 1 Oldenburgd "

Green NortH2 Energy, Helen, Hycamite, Neste, f Assen Bremen

Nordic Ren-Gas, P2X Solutions, St1, STR Tecoil, LN r 2wolle Viedersach ¥

Vantaa Energy, UPM-Kymmene Vvl R Osnabriick 7« G-

Colchester Der."ag b Miinster Bielefeld
,don Midde‘.burg indhoven
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All members and more information

www.h2cluster.fi
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http://www.h2cluster.fi/
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