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-':::;};?éiean Hydrogen Clean Hydrogen Partnership/JU

Partnership

» Council Regulation establishing the Joint Undertakings under Horizon Europe

(adopted 19 November 2021 & into force 30 November 2021)
« Addressing complex challenges that require EU partnership between Commission and industrial stakeholders

Budget: 1 billion EURO from Horizon Europe (to commit until 2027 and implement until 2031)
Governance: Governing Board (three members: Commission, HE, HER) + advisory bodies (SRG, SG)
Need also to collect independent opinions of the wider scientific community, through a scientific advisory workshop

(during H2Week/H2Forum)

Research & Innovation Activities (SRIA multi-annual doc)

Renewable hydrogen production
Hydrogen transmission, distribution and storage
End-use technologies in transport, buildings and industry (incl. fuel cells, burners, boilers, etc.)

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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4 Clean Hydrogen C|e@an Hydrogen Joint Undertaking

i Partnership

EU Institutional Public-Private Partnership (IPPP)

Research

m Hydrogen Europe
Y

Industry
More than 315 members

Research community
over 103 members

Commission

1 billion EURO from Horizon Europe to implement R&I activities and

facilitate the transition to a greener EU society through the development of hydrogen technologies

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Clean nydrocen Clean Hydrogen JU (Specific) Objectives

Support a sustainable hydrogen economy, contributing to EU’s
climate goals

@
Support the
implementation of

the Commission’s Oy
T S '
Co-funded by

EUROPEAN PARTNERSHIP - the European Union

Contribute to the EU
ambitious 2030 and
2050 climate
ambition
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H, Valleys

3 Projects
€ 35 million

H, End Uses

« Transport Applications
* Clean Heat and Power

159 Projects
€ 739.6 million

EUROPEAN PARTNERSHIP

287
projects
supported

for
€ 1.08 bn

H, Storage &
Distribution

22 Projects
€ 55.8 million

Cross-cutting

46 Projects
€ 65 million

H, Production

Electrolysis
Other routes

57 Projects
€ 181 million

Co-funded by
the European Union



Electrolysis projects: increase capacity & lowering cost

Europe is world-leader in electrolysis systems (EU has the most patents and
publications vs other parts of the world)
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Next: building standard modules (10~20MW), replacing materials,
cost reduction

EUROPEAN PARTNERSHIP

Co-funded by
the European Union



elEa Hiydraaen Clean Hydrogen -JU- has- pI‘Oj.eCtS related to many different moo.les of transport . ® ® o o
Partnershlp Heavy duty transportation is looking seriously to hydrogen due to the huge performance improvements of fuel cells ® O

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Over 10000 fuel cell nCHP systems installed across EU

Track record of domestic heat and power systems created

FCH JU Funding

SOFT-PACT

FOFT-PACT
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,,‘“ ==§T=j==========
L -30-40% |----1--W,_ SPACE
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CAPEX [per KWe]

(= PACE n‘

500 10,000 100,000 Units per
Manufacturer (UPM)

* Positive businezs cases emerging with no subsidy

1046 units deployed under ene.field project
Over 1 MWe capacity installed

>5 million operating hours
0 Additional >1,000 units deployed under German scheme




Educational Activities — Overview

Preparing the European workforce is crucial for scaling up the industry.

Educational and training programs tailored to multiple target groups
15 European
Post Graduates pel  Network of
15 projects and Young \‘ Universities
000 Professionals FCH JU

+ complementary
initiatives & studies

supports

E-Platform for

Technical S connecting
Professionals (RE=IN knowledge
Technician
Budget Regulators and ¢ and workers
Public Safety Officials
Overall
18,6 M€
FCH 2 JU Funding Multiple levels and types of education, learning formats, features...
Graduate Undergraduate ... In person training - Serious Mock-up installations
Vocational Compulsory -~  e-learning blendedgames Virtual reality 9

Happy to share best practices, learnings and material.



Fuel Cells and Hydrogen Observatory (aunched s sept20)

One stop shop to understand where the Clean Hydrogen sector is at and how it is evolving

» Go to resource for all things on fuel Fuel cll market Hydrogen Refueling Statians AvalabiltySystem
cells and hydrogen i — |
» User friendly and reliable output
» charts, graphs and data downloads e
= reports —
> It covers
» Technology & Market

» Policies & regulation _.ll
« Codes & Standards g Herogen Sugply

« Patents & Publications ——

* Funding '

Education & Training

BEoe

Net Number of FCEVs in Europe
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7 Clean Hydrogen  Hydrogen valleys have become a global theme

Partnership Integrated projects are emerging all around the world and sharing lessons learned
to accelerate the energy transition

A fast-growing landscape of globally leading projects ... » ... featured on the new

platform
= Netherlands 51 EU IPCE = Germany Bl 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 > 34 Va"eys from
Holland/Rotterdam > HyBayern > Hyways4 .
> Port of Amsterdam future @] Japan 19 countries
. fegon > FH2R Fukushima
== United Kingdom
> HyNet North West England N |
> France
> B.IG HIT Orkney Island * s > Zero emission valley S 3 500 d at 3
" Emlij > = Auvergne-Rhone-Alpes ’
ydrogen > Normandy Hydrogen I
Facility N Deployment Plan pomts
Initiative > Hydrogen Territory

= UsA Bourgogne Franche
> ACES, Utah Comté
> Port of LA, Shore to Store > CEOG, French Guiana : 1 0 |n'depth beSt'

Project, California

.', - .
=— Spain Denmark === Thailand I W taly = Austria #58 Australia pracuce prO'ﬁIeS
> Green Hysland Mallorca > HyBalance > Phi Suea House > South Tyrolean >WIVA > Neoen Crystal Brook
> Basque Hydrogen Corridor hydrogen valley P&G Energy Park
= > Eyre Peninsula
I Countrieswithh initi Ogan Gateway
ydrogen valleys on the initial platform > Green Hydrogen

Additional countries with major hydrogenvalley activitywhere outreach is ongoing gnd Chemicals
man

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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# Clean Hydrogen Hydrogen Valleys

z%.__-t:.:_;.j;,::hPartnershlp HEAVENN project - Hydrogen Energy to decarbonize an entire region in Northern
Netherlands

potrone == —— e ————— Integration of existing &
nsupP‘yanddd S — By o planned prOjeCt clusters
T | e ——a— 3 across 6 locations

Integration of RES (onshore
and offshore)

Solarfarms_ 2%
b b

YO YIS
525,

Deployment of key transport &

From electricity...
A hydrogen o hydrogen distribution gas infrastructure
hUb II'I the North El.n:::rolvsis:hsegarating V\ga:;r.into
Netherlands " 3 7 o 3 > nderground gas storage Zu endin
.tostorage... IS it o msatieme Deployment of 11 HFC end-

..toconsumers % JIh k user applications across the
. | project

Methanation:
CO2 from the air reacts with hydrogen to form syngas
which can be injected into the natural gas network

Blending H2 into
the naturaligas network

3 Conversion into
N@@ electricity

- & Part of the H2 to be injected up
Corarced b the uropeanricn :::" to 3% in NG prior to flrlng in
energystoce Gasue_ i Gas Turbine

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Partnershlp

N i Hydrogen Hydrogen Valleys/Islands

13

GreenHysland: deployment of a H, Ecosystem on the Island of Mallorca

Green Hydrogen production using RES (PV) , 300

9 tonnesH,/year
LS::::::yolgreenHz mgvg‘gempﬂoeixell ing Station |nJeCt|0n Of H2 |nt0 E;rsnzt bus depot In (Fcl:.lﬁlpg:e”S'based
& gnk ) § Qaw N the local NG 2 bucetiTm N

B distribution grid

FC-based CHP system,
Municipal building Lioseta

vehicles hotels, port)

’

= 2050 roadmap for long-term vision for the development of
e o a H2 economy in Mallorca and the Balearic Region

Hotel(s), Paima

Injection of H2 into the local
gas distribution grid
Cas Tresorer

FCH primary power system for a ferry
terminal

o ﬁﬁ ’ , < , ﬁ Replication experiences and business models are
W a P,

foreseen in five other EU island

EUROPEAN PARTNERSHIP

‘ GREEN HYSLAND
- Co-funded by

the European Union



% Clean Hydrogen Hydrogen Valleys continue under Mission Innovation 2.0
Partnership

Final report identified key barriers to be tackled under the next Hydrogen Mission

Hydrogen Valleys MI 1.0 dentified Key Remaining Barriers:

Obtaining public funding support to close funding gaps
Finding green hydrogen off-takers and signing long-term contracts
Ensuring Clean Hydrogen applications Technology readiness

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

Next steps under Ml 2.0:

Further development and enhancement of the Ml Hydrogen Valley
Platform.

Target for 100 Hydrogen Valleys and minimum three in each member
country.

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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Research and Innovation priorities in Clean Hydrogen JU

i Clean Hydrogen
i Partnership

’
N p N

PILLARH2 DISTRIBUTION  }

SO1 Low carbon H2 production SO3 Storage & delivery of H2
1. Electrolysis . Large scale storage
2. Other modes of production . Pipeline transport (grid)
Liquid carriers
Non-pipeline transport
Key technos for distribution

Knowledge

S02 Integration of renewables
3. Role of electrolysis in the energy S04 Refuelling infrastructure
system 9. HRS for multiple applications

S09 Supply Chain
Manufacturing & scale-up

SO8 Hydrogen Valleys
Integrated HZ ecosystems combining multiple applications (ports, industrial hubs, cities, etc.)

S$10 Cross-Cutting
Regulations, Codes, Standards, Training, Safety, social, etc.

1st Call Q1 2022 for 300 m€, including a hydrogen valley topic 30 million EUR

Co-funded by
EUROPEAN PARTNERSHIP the European Union



SRIA: Research & Innovation Activities 16

o'..

i CIean Hydrogen

..... Partnershlp

Cross-cutting

Hydrogen Valleys

Supply chain

° : @O_

Strategic Research

Challenges
Distribution and Storage Horizontal Activities

Co-funded by
EUROPEAN PARTNERSHIP the European Union



i3 CIean Hydrogen
Partnershlp

Large Scale
Storage

Hydrogen in
natural gas grid

, Carriers
Electrolysis
—
Hydrogen Transport
Other Routes Compression,

Purification, Metering

Hydrogen
Refuelling Stations

EUROPEAN PARTNERSHIP

Liquid Hydrogen

.@. @. @

Distribution and Storage

Building Blocks *

/
\ o

Heavy Duty

Transport

Applications Rail

\ Aeronautic

Stationary

Turbines,
Stationary Boilers,
Appllcatlons Burners

SRIA: Research & Innovation Activities 17

Cross-cutting

Waterborne .

Hydrogen Valleys

..

Supply chain

Strategic Research
Challenges

Horizontal Activities

Co-funded by
the European Union



Strong cooperation is

Governing Board ar. 17 & 82 (Tasks)

... Clean HYdrogen 1 Key tO deal Wlth blgger Hydrogen Europe + European Commission + Hydrogen Europe Research
i Partnership Synergles yet fragmented EU :
R - H2 evolving and growing: from R&D&Ito  Funds to meet EU Executive Director

Art. 19 & 83 (Tasks)

large Demos and full Market Deployment ~ Green Deal Ambition!

y R DEMO DEPLOYMENT

Sustainable Blue
E ENER¥*
conomy

2Zero (road) CEF2-T&E

SRG

P4pP MS

Clean Steel (Processes for
RTD . Planet) . *
SG Partnerships SG: CLIMA

- Partnerships;

EIC H O R I ZO N Res Innovation Fund &
= Pathfinder E U RO P E c I e a n H 2 Modtle:Lnrization

= Accelerator INTPA

EFSD (European d
Clean Fund for Recovery an

o Waterborne inabl ili
Aviation Sustainable Resilience

Development - HR
EIP) REGIO* Facility

SRG

Transforming Inyest!iU Ju%t.
. Financial Transition
EU Rail
Instruments ENER¥*

Clean Energy EMPIR- EU renewable i Co-funded by
EUROPEAN PARTNERSHIP Transition EURAMET energy financing MS&Regions the European Union
mechanism

(transnational) (metrology)



i Clean Hydrogen
i Partnership

EUROPEAN PARTNERSHIP

Tools to generate
Funding Synergies on
R&l and Clean H2
deployment

Synergies

Strong cooperation is Key to deal with bigger yet
fragmented EU Funds at EU, National and Regional levels

2 DEPLOYMENT

Joint roadmaps and align
priorities

Align the different WP
timeframes, introducing joint
targets and objectives, as well as
coordinating annual topics to
ensure strong complementarity
and synergies

CEF2-T&E

rartnerships

HORIZON
EUROPE

Transforming
EU Rail

Coordinated and co-

designed Calls
Flagging in the call text the
intention to collaborate with

Synchronised Calls

Complementary calls in its scope and time,
launched by at least 2 different Funding
Bodies/Programmes with the aim of resource
bundling for quickest path to market

mirroring projects from other
Funding Bodies (e.g. to have
common status seminars,
regular annual meetings or

similar)
Regulation (EU) 2021/695 establishing

Cumulative Funding Calls

Joint calls where 1 (linked) action can have
separate grant agreements from different
Funding Bodies/Programmes

Horizon Europe: Art. 15 - Alternative,
combined and cumulative funding and
transfers of resources; Annex IV - Synergies
with other Union programmes

Governing Board ar. 17 & 82 (Tasks)

Hydrogen Europe + European Commission + Hydrogen Europe Research

Executive Director

Art. 19 & 83 (Tasks)

Seal of Excellence
Explore the attribution of Seal of
Excellence in the calls on

hydrogen topics run by all the
Partnerships to pave the way for
direct support from other EU
Funds + MS&Regions (+IPCEl)

Co-Programmed/Co-Funded
Calls

Create links with the national
R&I activities. This could lead to
complementary joint calls using
national funding or even hybrid
Co-Programmed/Co-Funded
calls

Co-funded by
the European Union


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R0695&from=EN

Status of Implementation — Feb2022

1. First Governing board in December 2021 (adopted all legacy of FCH JU + criteria for Stakeholders Group establishment)

2. (Member) States Representatives Group, SRG established on 19t of January (25 MS + 4 AC represented)

3. Stakeholders Group, SG established on 9t of February (13 members across all sectors, incl other partnerships, regions and scientific community)
4. Strategic Research and Innovation Agenda, SRIA — consulted with both SRG & SG — currently under final adoption procedure;

5. Annual Work-Programme 2022 — consulted with SRG + synergies with SG — currently under final adoption procedure;
- Call for proposals (approx. 40 topics, 300 mill EURO funding) — to be published on 15t of March, with two cut-off dates (end-May 2022 + end-Sept 2022)

- Info-day (planned on 15t of March)

- Other activities (Knowledge Hub, Communication strategy/policy, synergies with other funding/financing opportunities etc)

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Mirela Atanasiu
Head of Unit Operations and Communications

mirela.atanasiu@clean-hydrogen.europa.eu

For further information
https://www.clean-hydrogen.europa.eu/
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https://www.clean-hydrogen.europa.eu/
mailto:mirela.atanasiu@clean-hydrogen.europa.eu
https://twitter.com/CleanHydrogenEU
https://www.linkedin.com/company/clean-hydrogen-partnership
https://www.youtube.com/FCHJU

