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Strong public-private partnership with a focused objective FCH
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A combined private-public of has been invested to bring products to market readiness g
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FUEL CELLS AND HYDROGEN JOINT UNDERTAKING 45 %

481 million euros
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Industry grouping oo Research grouping
>270 members +100 members

50% SME

285 projects 443 million euros
supported 77 projects

for
6.3% _C
Energy Transport Cross-cuttinc 1.07B € _

H, production Road vehicles standards, safety,
and distribution Non-road vehicles  aqycation, 48 projects

H, storage Refueling infra consumer
F/C for CHP Maritime, railand  jyareness, ...
aviation applications

79 million euros

67 million euros

Similar leverage of other sources of funding: 1.08 B € 7 projects 2




Overview of FCH JU activities in Israel FCH
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= FCH JU Contribution: 0.87 M€
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Beneficiaries

= 3 Beneficiaries

= 3 Projects
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Besides CO, abatement, deployment of the hydrogen
roadmap also cuts local emissions, creates new QL z
markets and secures sustainable employment in EU
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~5.4m
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jobs (hydrogen,
equipment, supplier
industries)?3

reduction of local
emissions (NO,)

co,
~560 Mt ~EUR 820bn
annual revenue
(hydrogen and
equipment) relative to road transport

~24%
annual CO,
abatement?

1 Including feedstock 2 Compared to the reference technology scenario 3 Excluding indirect effects

of final energy
demand’

SOURCE: Hydrogen Roadmap Europe team




Opportunities from the inclusion of Hydrogen in NECPs

FCH

EU27+UK NECPs were analyzed on the national opportunities for hydrogen deployment by 2030. 2%@ §
%’Hvynnem o
. Main results and impacts of renewable hydrogen deployment
o onshore Wind in EU28 by 2030 in two scenarios = U 27+ U K
Electrolysers
Offshore Wir’::W 12970 - 56 010 MW
1730-7710 £ a
Solar Photovoltaic \
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of s}cel Micro-CHP units
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3 R 12910-208706Wh/a ¥ 7 {1 g o Aromatics CHP installations gy
https://www.fch.europa.eu/publications/ R ’j ‘\4’ ) A Dol
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opportunities-hydrogen-energy- [ | B S ’ .
- - : : 7590 - 29 330 | Value Added of Olefins g -
technologies-considering-national- mEUR/a | inthe domestic economy s
- 0-762kt/a
energy-climate-plans i
In EU27+UK by 2030 depending on the scenario, 13-56 GW of electrolysers (4800HTrs full load) are
5

needed reducing 20-67MtCO2/a, creating 7.5-29 bn € added value and 104k-358k jobs.



EU Hydrogen Strategy of 8th July 2020

Objectives in 3 phases with the Hydrogen Alliance to support the investment agenda

FCH
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Phase 1: 2020-2024 Phase 2: 2025-2030 Phase 3: 2030-2050

- H, technologies matured and

- 40GW renewable H, electrolyser -
deployed at large scale in hard to

- 6GW of renewable H, electrolysers - 10 million tonnes renewable H,

- 1 million tonnes renewable H, - New applications in steel & transport abate sectors.
- Replace existing H, production - H2 for electricity balancing purposes - Expansion of hydrogen-derived
- Regulation for liquid H, markets - Creation of “Hydrogen Valleys” synthetic fuels
- Planning H, infrastructure - EU-wide infrastructure network

- Cross-border logistical infrastructure ; X
- An open international market

Clean Hydrogen Alliance to support the EU investment agenda
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uropean Clean a
lydrogen Alliance | %

https://www.ech2a.eu

What is it? @
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> Launch on 8th July 2020 Hydrogen Production

» Mission to create a project pipeline for a
massive role-out of EU Clean Hydrogen
technology

Transmission & Distribution

Mobility Applications
» Involving all active stakeholders in the

clean hydrogen ecosystem, bringing

together supply and demand Industrial Applications

The blueprint estimates investments of

€430 billion by 2030 Energy Applications

Residential Applications




FCH-JU region initiative was key to boost the hydrogen awareness in EU

The regions initiative led to the H2 Valley partnership, PDA and a call topic on H2 Valleys

https://www.fch.europa.eu/page/about-initiative

European Hydrogen Valleys Partnership

launched May ‘19 at EVS 32 in Lyon

EUHDPERN DR N
L FRRTNEHSHIP

Partnership led by:
North of Netherlands (NL)

Auvergne Rhéne Alpes (FR)
Le Normandy (FR)
Aragon (ES)

40 regions joined

Supporting regions and cities in assessing
various FCH applications

“l want NextGenerationEU
to create newEuropean
Hydrogen Valleys to
modernise our industries,
power our vehicles and bring
new life to rural areas.”
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Project Development Assistance (PDA)
launched Jan ’20 (38 applications / 19 countries)

Texel, Netherlands Mariestad, Sweden

i Gdynia, Poland
N\
\\
Limburg, Belgium -\\ \
Macenok, Slovakia
Bourgogne-Franche-Comté,
France '\\
Asturias, Spain N ria
~
.
“® (/
, — Sofia, Bulgaria
Medic Téjo, Portugal
j B ~

Zagreb, Croatia

Great opportunity to bring on-board and share learnings

with ‘less FCH ready’ but higly interested EU13regions

https://www.fch-regions.eu/

End of 2021 another PDA will
be launched focus on EU13!




Examples of Hydrogen valleys in Europe today

Its scope is system integration: Production of renewable H2, storage, distribution and end use (transport, stationary & industry) %
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Orkney’s Island (Scotland):

H2 production by wind on Islands
Storage and transportation by
truck

Use: heat (school), power (ferries)
& mobility (municipality cars)

North Netherlands (Groningen):

31 partners (public + private)

Electrolysis for green H2 production,

H2 Mobility: buses, passenger cars and trucks
H2 Refueling stations

E-Kerosene for aviation

H2 for an inland water transport barge
Domestic Heat applications
Underground H2 storage (Hystock)

FCH
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Hydrogen Island (Spain)

H2 production from solar
H2 injection in gas-grid
Use: heat (hotel,
municipality buildings),
power (port of Palma),
mobility (buses)



Hydrogen Valleys have become a global phenomenon

Integrated projects are emerging all around the world

The Hydrogen Valley Platform offers a variety of insights into projects globally and also provides a way to connect

A fast-growing landscape of globally leading projects ...

s Netherlands 58 EU IPCEI mm= Germany @ China
>HEAVENN > Blue Danube > Green Crane > H2Rivers/ > Norddeutsches > Pearl River Delta (Foshan)
> Hydrogen Delta > Black Horse > New Green Flamingo H2Rhein-  Reallabor > Beijing-Zhangjiakou
> H2 proposition Zuid- > Green Octopus Neckar  >eFarm > Rugao
Holland/Rotterdam > HyBayern > Hyways4
> zo?ozf Amsterdam future ® | Japan
™ > FH2R Fukushima
Zf= United Kingdom
> HyNet North West England -
> BIG HIT Orkney Island A BN France .
= d > Zero emission valley
s Chile > Auvergne-Rhéne-Alpes
> Hydrogen - > Normandy Hydrogen
IF?tF“tl'ty h : Deployment Plan
niuatve > Hydrogen Territory
= ysa WwWw. Zv'eu/ Bourgogne Franche
> ACES, Utah Comté
> Port of LA, Shore to Store > CEOG, French Guiana
Project, California 3
=— Spain mmm Denmark === Thajland I W ttaly = Austria Australia
> Green Hysland Mallorca > HyBalance > Phi Suea House > South Tyrolean > WIVA > Neoen Crystal Brook
> Basque Hydrogen Corridor hydrogen valley P&G Energy Park
> Eyre Peninsula
[l Oman
Il Countries with hydrogen valleys on the initial platform > Green Hydrogen Gateway

Additional countries with major hydrogen valley activity where outreach is ongoing %“d Chemicals
man
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> ...featured on the new
platform

> 34 valleys from
19 countries

> 3,900 data
points

10 in-depth best-
practice profiles
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Different projects, common themes

We see three basic archetypes of Hydrogen Valleys

-Archetype 1:

Local, small-scale & mobility-
focused

> Local (green) hydrogen production projects serving
mobility applications

> Key focus is on aggregating consumption volumes
and sharing refuelling infra (e.9. HRS)

> Legacy of mobility/electrolyzer demo projects

> Mostly led by public-private initiatives

Examples: Hyways For Future (Germany), Zero
Emission Valley Auvergne-Rhone-Alpes (France),
Hydrogen Valley South Tyrol (Italy)

- Archetype 2. -

Local, medium-scale & industry-

focused )
i@
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> Local (green or blue) hydrogen production projects
centered around 1-2 large off-takers as "anchor-
load", smaller mobility off-takers as add-on

> Making use of existing infra around industrial plants,
often replacing grey H2 supply

> Mostly led by private sector

Examples: Basque H, Corridor (Spain), Advanced
Clean Energy Storage (USA), HyNet North West
England (UK)
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Archetype 3:

Larger-scale, international
and export-focused

> Large-scale projects with low-cost (green or blue)
production, ultimately aiming for long-distance
hydrogen transport to large off-takers abroad

> Focus on connecting supply and demand
internationally

> Mostly led by private sector

Examples: Eyre Peninsula Gateway (Australia), Blue
Danube (IPCEI), Green Crane (IPCEI)
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Collaboration with Ml’s Clean Hydrogen Mission

The platform will be updated and further improved

The Final Report with key insights of Phase 1 is available on our website

Key Remaining barriers:
>Obtaining public funding support to close the remaining funding gaps

>Finding green hydrogen off-takers and signing long-term contracts to
make projects bankable

>Ensuring Technology readiness of all fuel cells and hydrogen
applications required

>Ensuring adequate legal regulatory support (carbon pricing,
standardization, fast permitting, etc)

Alongside M.l. 2.0 Clean Hydrogen Mission the initiative will continue

>Further development and enhancement of the Mission Innovation
Hydrogen Valley Platform funded through the FCH-JU

FCH
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https://www.fch.europa.eu/sites/default/files/documents/

20210527 Hydrogen Valleys final ONLINE.pdf
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Horizon Europe — R&l on Hydrogen

Partnership under Horizon Europe Programme
with a stronger focus on Hydrogen production and hard to decarbonizing sectors.

v

%
2
%

FCH

S
" yppggen

%
o

Maintain and strengthen EU’s global leadership role
Clean Hydrogen Partnership start in Q4 2021 with a 7 year budget of 1 billion EUR
(Indicative: Jan '22:150m € + Jul ’22:150m € + Jan '23:150m € + Jan '24:130m € +Jan '25:130m € +Jan '26:130m € +Jan '27: 130m €)

o — ———————

- —————

/" PILLARH2 PRODUCTION  “ /  PILLARH2 DISTRIBUTION
Hydrogen and fuel cell research

is split in 7 partnerships in EU:
Clean Hydrogen

Processes4Planet
2ZERO
Waterborne
Clean Steel

Clean Sky

EU Rail

SO1 Low carbon H2 production
1. Electrolysis
2. Other modes of production

SO3 Storage & delivery of H2
. Large scale storage
Pipeline transport (grid)
Liquid carriers
Non-pipeline transport
Key technos for distribution

SO2 Integration of renewables
3. Role of electrolysis in the energy
system

S09 Supply Chain

504 Refuelling infrastructure
9. HRS for multiple applications
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+ 2 Advisory bodies

SO8 Hydrogen Valleys A stakeholders A states
group will be representative

established to group will align

Integrated H2 ecosystems combining multiple applications (ports, industrial hubs, cities, etc.)

$10 Cross-Cutting

Regulations, Codes, Standards, Training, Safety, social, etc.

align the national &
different work regional work
i programmes programmes




The 2" European Hydrogen Week FCH
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The biggest European hydrogen conference hosting key policy makers at European, National and regional level.

In 2020 >10.000 people from 63 countries
2"d European Hydrogen Week
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 European B b f

Hydroosm Launch of Clean H, JU

#CleanHydrogen
for a Green Future

- 29t Nov. — 3" Dec. 2021

#CIeanHydrqgen e
#EUHydrogenWeek

Brussels, Belgium
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FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

Bart Biebuyck

Executive Director
Bart.Biebuyck@fch.europa.eu
v @bart.biebuyck
in Bart Biebuyck

For further information
www.fch.europa.eu
www.hydrogeneurope.eu
www.hydrogeneurope.eu/research

@ Fch-ju@fch.europa.eu

@ FCH JU



