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Partnershl European context: policies, strategies, funding
: Policy Frameworks and Financial Mechanisms

The EU is supporting hydrogen through many policies and funding
— Policy —

The EU's policy framework for renewable hydrogen value chain development To green existing hydrogen value chains and develop new ones, announced

consists of a multi-layered regulatory framework that addresses the specific projects must move towards FID (incl. production, transport, distribution and

role renewable hydrogen can play in the EU's wider energy system. end-use projects). Public funding instruments and initiatives can contribute to
achieving business cases and work as a lever to attract private capital
investments.

Overarching Strategic Vision Financial Instruments

Public-Private Partnerships

Legislation

Policy Framework

- /

Based on: REPowerEU; Hydrogen Europe, Clean Hydrogen Monitor 2022 Co-funded by
EUROPEAN PARTNERSHIP - the European Union
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European context: policies, strategies, funding

?artnershlp Policies supporting the EU Renewable Hydrogen Market (Non-Exhaustive)

The European Green Deal — by 2050
Aims to set the EU on the path to a green transition, with goal of reaching climate neutrality by 2050

The European hydrogen Strategy — by 2050
roadmap for the establishment and scale up of value chains based on the production of “green” hydrogen

REPowerEL
vide a coherent and - ’

issions reduction 2030 — the
European Commission mandates tha

d be renewable n (threshold

DONOYE Prono sed
Common Market Rules for

RED Il revision MNZI Act CRM Act
. EU-ETS Revision Future Gas and Hydrogen establishes common rules and proposes simplified permitting, proposes bo ensune access to
is the cap-and-trade system for Market targets for development of strategic projects, and standards critical raw materials {including
GHG emissions allowances. gims o facilitate uptake of renewable energy across all to support scale-up of . alaciralyesr com ,'mmg} -
renswable and low-carbon gases sectors of the economy. technologies. SR P L
into EU gas market and extend
legislative principles for gas
networks 1o hydrogen networks.

REFuelEU Aviation Delegated

FuelEU Maritime Acts for RFNEOs
. C fr Minimum sustainable fuel (inc.
extends the EU-ETS for imported : e 1 : ++

products (including hydrogen)) in hydrogen) for aviation to reach 8% 1) conditions 2) GHG

" the EU : by 2030. Maritime to reduce
- greenhouse gas intensity of 5% by
2030

Overarching Policy Legislation

for H2, to be calculation Strategic Framework

considered as methodology
a RFMBO. for RFMEOs.

Vision

Based on: World Economic Forum, July 2023

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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s Funding and Initiatives supporting the EU Renewable Hydrogen Market (Non-Exhaustive)

European Clean Eu nH en Clean Hydrogen c Tech Clean Energy
Hydrogen Alliance Backbone Partnership Europe Industrial Forum
brings together actors across the clean is a group of 32 energy infrastructure is a unigue public-private partnership aims to bridge the gap between the EU aims to strengthen the industrial basis in
hydrogen value chain to support large- operators aiming to accelerate supporting R&D in hydrogen technologies cleantech community, venture capital, Europe to support the clean energy
scale deployment of clean hydrogen decarbonisation by developing hydrogen in Europe, and consisting of the European and policy-makers. transition and consolidate the EU's value
technologies by 2030. infrastructure to connect regions of supply Commission, Hydrogen Europe and chain for clean energy technologies.
potential with centres of demand. Hydrogen Europe Research.

Based on: World Economic Forum, July 2023 Co-funded by
EUROPEAN PARTNERSHIP the European Union
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EU funding
programmes

for the hydrogen
sector (2021-2027)

. Equity

Loan

. Advisory

Grants

Source: Hydrogen Europe.

EUROPEAN PARTNERSHIP

European context: policies, strategies, funding

EU funding programmes (2021 — 2027)

Horizon Europe

= European Research Council & European Innovation Council
-  Green Deal Call
- Pillar Il: Digital and Industry; Climate Energy and Mobility —
- EIT: InncEnergy, Climate KIC, KIC Raw Materials
- Breakthrough Energy Ventures Europe

. Clean Hydrogen
. Partnership

ETS Innovation Fund
Domestic leg of Hydrogen Bank

- Clean tech manufacturing
- Mid-sized pilots

Connect Europe Facility

= Energy and transport Infrastructure

Invest EU + LIFE programme

ERDF & Cohesion Funds: a greener, carbon free Europe

Just Transition Fund

IPCEI

-  General decarbonization (CCS/CCU, renewables, Ell)
- Industry electrification & hydrogen

Co-funded by
the European Union
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% Clean Hydrogen Clean Hydrogen Partnership

7y Partnershipngroduction

EU Institutional Public-Private Partnership (IPPP)

Hydrogen

Europe Research

m Hydrogen Europe
3/

€

European
Commission

Industry
more than 500 members

Research community
more than 150 members

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
* additional 200 million EURO for Hydrogen valleys (under REPowerEU)

www.clean-hydrogen.europa.eu Co-funded by
EUROPEAN PARTNERSHIP the European Union
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zz,'_‘..:_;;;}:hPartnershlp Objectives

General Specific

Support the implementation
of the Commission’s
Hydrogen Strategy

Stimulate research and
innovation on clean hydrogen
production, distribution,
storage and end use
applications

Strengthen the
competitiveness of the EU
clean hydrogen value chain

Contribute to the EU
ambitious 2030 and 2050
climlate ambition incl Green
Dea

Improve the cost-effectiveness, efficiency,
reliability, quantity and quality of clean
hydrogen solutions across entire value chain

Strengthen the knowledge/capacity of
scientific and industrial actors along the
Union’s hydrogen value chain while
supporting the uptake of skills

Demonstrations of clean hydrogen
solutions with a view to local, regional and
Union-wide deployment, aiming to involve
stakeholders in all Member States and
across entire value chain

Increase public and private awareness,
acceptance and uptake of clean hydrogen
solutions

01 uRoLEY

Co-funded by
the European Union
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-.;_i---"dean Hydrogen Supportin_g clean hydrogen R&D across the whole
i, Partnership  value chain

» Universal successor of the Fuel Cells and Hydrogen 2 Joint Undertaking (FCH 2 JU) and has taken over its legacy portfolio
« From research to delivering hydrogen solutions in the market, from individual applications to H2 Valleys

Large scale field trials New applications
Next generation of products

Next generation of cells and stack

Small scale field demonstrations
Early PoC fuel cell

Degradation and lifetime

e
Component improvements

Market Pull

Developing new business cases

End users strongly present in projects

Industries, regions, cities

Research and Industry working together

Early

Co-funded by
EUROPEAN PARTNERSHIP I'eseal'Ch the European Union
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Clean Hydrogen  Clean Hydrogen Partnership
P?rt"ers"'p Strategic Research and Innovation Agenda (SRIA) 2021-2027

« Strategic document identifying key priorities and the essential technologies
and innovations required to achieve the objectives of the JU

- to GB decision no. CleanHydrogen-GB-2022-02

Table of contents

Executive summary.

1 Introduction. ...
CLEAN HYDROGEN JOINT UNDERTAKING 1.1. The European Green Deal and the climate neutrality ambition of Europe.
1.11.  The role of hydrogen

1.1.2.  The EU hydrogen strategy for a climate-neutral Europe
1.2, The Ré&! support of hydrogen activiies of the

2 c
21 an er:g 4.1.  Interface with EU policies and other prog
2'2' 0:153 enor\ 411, Needto reinforce synergies. ...................]
- ecives of 4492, Toomox to generats funding synergies - ] a
Strategic Research and Innovation R SR Renewable H2 Production | H2 Storage & Distribution HZpEncise
31, Stuctweoftt 42 Cooperation with JRC...coooocooerec)
Agenda 2021 - 2027 32 RenewsbleH 4.3,  Reguistions, Codes and Standards (RCS 1. Electrolysis . Hydrogen storage Transport applications
324, Electrolysis.. 44 European Hydrogen Safety Paned (EHSF . Y . . Building blocks
322 Otherroutes :: EumHyﬂmgenSustmmanlnyanuC 2. Other routes of renewable . Hydrogen in natural gas grid . [:4
33 B, n & Management ..—....—.........| ) S q . Heavy duty vehicles
Iod :ﬁmg:::: 461, (Cusremt) Knowletge acivites n previo] hydrogen production . Liquid hydrogen carriers Y Y s
o e 462 Clean Hydrogen as the Knowledge Hub | . Improving existing hydrogen . Waterborne applications
332, Hydrogenint 46.3. Dissemination & Exploitation of fhe projes ~ 5 . .
JTRE T 333, LQudHYEroc 47 The role of small and meclum-sized ente transport means . Rail applications
pyan? 334, wmproving Exl 4. intematicnal cooperation strategy . Compression, purifications . Aeronautic applications
335 Compression 4.9, Communication............ d e Juti
3.36. Hydrogen Re :-1 :f:ﬂfslmm'mmemﬂm" Qe pERCivEions lean heat and power
-~ I " g 34, Hydrogenen; S1.  Budgeloo : . Hydrogen refuelling stations i
! e 4 : 52,  Condtions for participation and eligibilty yarog g 1. Stationary fuel cells EHS&CP

{ 341, Buiding Blod

1eaill M

53, Types of action: specific provisions and £
342 H w
eany-duty 5.4, Rues for parscipation .

S ¥y Ul U . s
R

s -

P a r n e r S h I 343, Watebomea - Govemsnce._ )

p 344, Ral applicatc 6.1, Main actors: roles and representation

345 Aeronautic 8f §p  GoverningBoasd... ... o....._|
3.5. Hydrogenent 6.3,  Executive Director..
351, Stationary Fu 631, Programme Office...
352 Tubines, bodl 6.4 States Representatives Grou|
3.6, Cross-cutting 6.5, Stakeholders' Group ..........
361, Sustanabiity - Programme monitoring and reporting....
[ Modern Administration
362, Educationan 8.1, Objective of uman resource
363, Sakety PreN o e, principles of the humsr
3.7 Hydogenval g3 g establishment plan and s
3.8.  Supplychain. 84,  Sound financial managemer
39 SwalegicRes 841, Assurance and audit.........

4 Addiional act  8.4.2.  Financial management........
843, Intemal control and risk man  ANNEX 2 - State-of-the-art and future targets Hydrogen p

85, Fraud risk management...... Annex 3 - State-of-the-art and future targets — Hydrogen storage and distribution ...
Annex 4 - State-of-the-art and future targets — Hydrogen end use: transport applications ...

2. Turbines, boilers and
burners

International
Cooperation

863, |

7. Sound 142
Annex 1 — Programme Level Key Performance Indicators for the Clean Hydrogen for Europe Joint
L

8.6, Document Management, dig

8_6_‘1 . Information Management.... Annex 5 - State-of-the-art and future targets — Hydrogen end use: stationary applications........ 166
86.2. Digial Transformation. ... Annex & - State-of-the-art and future targets - C: tting issues. 170
Annex T — Common R&I R 1wz

) ) ) Co-funded b
EUROPEAN PARTNERSHIP https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en H th: E:ro‘::eax Union
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Strategic Research and Innovation Agenda (SRIA) 2021-2027

R&I Activities - Overview

- y;
/
COD ‘ Transport \

Hydrogen Transport O:ZD @

Rail
\ Aeronautic
Compression,
Purification, Metering ll _
2 . Stationary
=)
H:

Building Blocks

Large Scale
Storage

II' Heavy Duty

[O—
Liquid Hydrogen . ﬁ
Carriers

=

Hydrogen

Refuelling Stations Applications @ Boilers,

Production

Burners

P
]%E 4] FuelCells
Stationary )<: Turbines,

Distribution and Storage

End-use

EUROPEAN PARTNERSHIP

Waterborne

1Sy

Cross-cutting
ll
[t

Hydrogen Valleys

Supply Chain

YL
W ®)-
/ 1 \\

Strategic Research
challenges

Horizontal Activities

Co-funded by
the European Union



» Additional activities necessary to fulfil the Clean Hydrogen JU objectives

EUROPEAN PARTNERSHIP
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SRIA: Other Activities - Overview

Developing synergies with other partnerships and programmes
Regulations, Codes and Standards

European Hydrogen Safety

European Hydrogen Sustainability and Circularity

Knowledge management

Competitiveness, SMEs

International Cooperation

Communication activities

Co-funded by
the European Union
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i Partnership Synergies - Overview . %
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. . . . ‘
Strong cooperation is key to deal with bigger yet fragmented EUand. “, @

o ¢
National/Regional Funds to meet EU Green Deal Ambition! '.'.

EUROPEAN PARTNERSHIP

DEPLOYMENT . o €
Sustainable Blue M?VE o ‘ |
Economy ENER [ ] .
CEF2-T&E [ J
: REGIO ° o ¢
SRG
P4P MS MARE LIPS p
[
RTD (Processes for ESIF ° ® [
SG Partnerships Planet) i 5G: N CLIMA* SRG & SG Regions .
- Partnerships; . MS&Regions [ ) '
EIC HORIZON - Regions Innovation SEB 101> °
Fund &
= Pathfinder I S ‘
= Accelerator EUROPE C ea n H p Modernisatio : ® [ )
INTPA n Fund SG (RECOVER o @
SRG ECFIN ®
®
Clean Waterbor EFSD (Eiwapean ReR°°‘{:’;’V and LA
g Fund for Sustainabl esilience
Aviation ne evcopemere- o e e o0
REGIO* acy ®
SRG & SG Regions ‘ ‘ ‘
MS&Regions .
Transformi e ey ® ®
EU Rail Financial Instruments Transition .
ng al PNERT Fund o o
Clean Energy EMPIR- EU renewable SRG & SG Regions ®
Transition EURAMET energy financing MS&Regions Py o
(transnational) (metrology) Ee— o
Co-funded by

the European Union
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. Partnership 3y Programme implementation

H. Producti Electrolysis & Other routes
2 Froduction 79 Projects

€ 283.3 millions

H, Valleys

16 Projects
€ 186.8 millions

H, Storage & 38 Projects
Distribution .
18% 372 € 144.4 millions
86 Projects projects
€ 298.1 millions su orted _
p::) Cross-cutting 54 Projects
or € 80.1 millions
€ 1.62 bn

18 Projects

5%
. Supply Chain
2%

Strategic Research 3 Projects
Challenge € 29.6 millions

H, End Use: Transport

78 Projects
€ 540.5 millions

€ 58 millions

Supporting clean hydrogen R&Il across the whole value chain and at all TRLs
(from basic research to field demonstration) -comndeaby

the European Union

EUROPEAN PARTNERSHIP
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Clean Hydrogen Partnership
Key documents

- Strategic Research and Innovation Agenda (SRIA): * Annual Work Programme: B
- Key priorities and the essential technologies and » Scope and details of the activities for a specific year

innovations required to achieve the objectives of the JU

Table of Contents

ANNEX to GB decision no. CleanHydrogen-GB-2023-20 1 Introduction. 12
Annex to GB decision no. CleanHydrogen-GB-2022-02 1w Cloan Hydrogen JU
1.2 Background and link with the Strategic Research and Innovation Agenda.......
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132 Planned research and innovation actions .18

CLEAN HYDROGEN JOINT UNDERTAKING
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Co-funded by
EUROPEAN PARTNERSHIP  https://www.clean-hydrogen.europa.eu/about-us/key-documents_en the European Union
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« Strategic Research and Innovation Agenda (SRIA):

« Key priorities and the essential technologies and
innovations required to achieve the objectives of the JU

Annex to GB decision no. CleanHydrogen-GB-2022-02

CLEAN HYDROGEN JOINT UNDERTAKING

Strategic Research and Innovation
Agenda 2021 - 2027

Renewable H2 Production H2 End uses

H2 Storage & Distribution

1. Electrolysis . Hydrogen storage Transport applications

—_
=

2. Other routes of renewable . Hydrogen in natural gas grid - Building blocks C
hydrogen production 3. Liquid hydrogen carriers . Heavy duty vehicles
e RCS SC

3. Waterborne applications

. Rail applications

. Improving existing hydrogen
transport means

. Compression, purifications
and metering solutions

5. Aeronautic applications

Clean heat and power
6. Hydrogen refuelling stations

EHS&CP

1. Stationary fuel cells
2. Turbines, boilers and
burners

Cross-cutting issues

International

Hydrogen Valleys Cooperation

Supply chain

Strategic Research Challenges

| 1 ]

COMMS

EUROPEAN PARTNERSHIP https://www.clean-hydrogen.europa.eu/about-us/key-documents en
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Clean Hydrogen Partnership

Annual Work Programme:
Scope and details of the activities for a specific year

P I I e e e e e e e e T T,

[ \‘,

i Call for Proposals ;

s cmemesenny 3> GeNeEral Annexes to Horizon Europe :

i » Specific topic conditions e.g maximum i

: contribution per topic !

Clean Hydrogen JOINT UNDER', K
(Clean Hydrogen JU) *~ - - = sy = — i = = = = = BEREES SR i
SRR Additional Activities

. » Developing synergies with other ‘:

i partnerships and programmes :

Clean Hydroge > Regulations, Codes and Standards |

. Partnership | > European Hydrogen Safety i

i » European Hydrogen Sustainability :
. and Circularity i
”:;;°°l,t_:“m,m.k,m"'1 » Knowledge management :
mm—Es e » Competitiveness, SMEs
. » International Cooperation :

. » Communication activities 1

7
-,
———————————————————— . T cutupean Onion
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: Clean Hydrogen Partnership — Call for Proposals
"-.‘,f'-:-:_-,.:__f’?rt"ers"'p International participation and Eligibility for funding

' Horizon Europe is open to the world, except (see EU Sanctions map)

= Legal entities established in Russia, Belarus, or in non-government controlled territories of Ukraine
» Legal entities established in China for innovation actions

Yet, to be eligible for funding, applicants must be established in one of the eligible countries, i.e.:
» The EU members states and their overseas countries and territories
= Countries associated to Horizon Europe

= Low and middle-income countries: Afghanistan, Algeria, ... , Zambia, Zimbabwe
= Exceptionally, any other country, if

= The Clean Hydrogen JU considers that their participation as a beneficiary is essential for
implementing the project

If not eligible for funding, applicants will have to participate at their own cost. These participants
should explain in the proposal how their funding will be secured.

Exceptions apply if international partner activities are essential to the project (specifial criteria in
Horizon Europe)

Co-funded by
EUROPEAN PARTNERSHIP the European Union


https://www.sanctionsmap.eu/#/main
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4 Clean Hydrogen Clean Hydrogen Partnership — Call for Proposals
'i‘,jj_._P?rt"erSh'p International participation and Eligibility for funding

‘(o) All topics are opened to international cooperation
.. and in particular (but not limited to) participation of countries from Mission Innovation - Clean

Hydrogen Mission is encouraged
‘3‘
- -
g k
-
https://mission-innovation.net/missions/hydrogen Cofunded b
o-funded by

EUROPEAN PARTNERSHIP - the European Union

" MISSION
Clean Hydrogen Mission Innovation Challenge Members INNOVATION

N L
Australia - China - Morocco == UK

PSY Brazil .®, South Korea :—'—: Norway
Iqlrl Canada Saudi Arabia - European Union

B Chile ® Japan [om UAE

®
L]
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4| elean Hydrogen Clean Hydrogen Partnership |
#i Partnership ~ JU projects on Liquid Hydrogen (LH2) - Overview
Production Distribution and Storage End-use Horizontal
S Activities

' Novel Insulation Concepts for large-

Idea|hy§ WILULH - scale storage and transport of LH2 Tanks

. Integrated Design for
' Efficient Advanced
. Liquefaction of Hydrogen |

International Collaboration

|ldentify LH2 safety critical
reas where knowledge gaps
xist and standards needed

_____________________________________________________________

" = Demo vessel and LH2 fuel
> | supply chain in NO

= |H2 storage on-board with

CHyship

O

D ——

e = = e = e e e e e e e e e e

_ ;/Large LH2 tanks for maritime — — = mm m
_vessels: :r HYS
{ ‘= Material research (insulation) !y ... % ____ . __________ [

| Satety and efficiency of |
./ ¢+ LH2 transfer technologies
* (tank to tank) in public I

yields substantial cost and } | areas for mobile , I
energy savings e } s Nt | applications (trucks, ships, |
——————————————————————————————— HEAVEN | ' | stationary. tanks) . __________ ’

#{ '= 180m3 < 10t LH2 demo

H2 liquefaction via the
magnetocaloric effect

www.clean-hydrogen.europa.eu/projects-repository en ~ E c e e e .
1
EUROPEAN PARTNERSHIP :

Co-funded by
the European Union

_________________________________________
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i - Clean Hydrogen  Clean Hydrogen Partnership
‘i....;;%;.}..f?rt“erSh'P JU Activities on PNR/ RCSS - Projects

Pre- normative
Research

State-of-

. . ege . Standards -
Pre-Normative research (PNR) activities: Regulations the-Art

An essential step advancing Regulations, Codes, and Standards

Based on: PRESLHY project

New knowledge

“Supporting and facilitating adequate/ enabling frameworks for market uptake”

Hz quality HyQuality Europe -
Hydrogen Quality
assurance in Europe

= H, refuelling
stations

Waterborne
applications

-

www.clean-hydrogen.europa.eu/projects-repository en

Co-funded by
the European Union

EUROPEAN PARTNERSHIP
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For further information
https://www.clean-hydrogen.europa.eu/



https://www.clean-hydrogen.europa.eu/
https://twitter.com/CleanHydrogenEU
https://www.linkedin.com/company/clean-hydrogen-partnership
https://www.youtube.com/FCHJU
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“y partnership— www.clean-hydrogen.europa.eu

Clean Hydrogen Partnership

Home About Us v Projects Get involved v Apply for funding v Knowledge management v Media v

European Partnership for Hydrogen
Technologies

Clean Hydrogen Joint Undertaking's main objective is to contribute to EU Green
Deal and Hydrogen Strategy through optimised funding of R&I activities
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Who We Are Organisation European Hydrogen Fuel Cells and Hydrogen Dissemination and Tools for Innovation
Safety Panel Observatory Calls for proposals Call for experts exploitation tools Monitoring (TIM)
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Hydrogen Valleys

Platform Co-funded by
EUROPEAN PARTNERSHIP the European Union



®eq,’
nnnnnn

##% Clean Hydrogen

i Partnership

Clean Hydrogen Partnership
European Hydrogen Observatory

Relaunched September 2023

Highlights:

Many new data sets regarding all
the steps in the hydrogen value
chain;

Customisable and interactive
geomap;

Levelised Cost of Hydrogen

Calculator; Target audience:
Reports; * Industry
News and events interface; « Policy makers
« Academics
* Opinion leaders
« Citizens

https://observatory.clean-hydrogen.europa.eu

EUROPEAN PARTNERSHIP

European Hydrogen Observatory

u Hydrogen Landscape v Tools & Reports v Directory Learn About Hydrogen v

What is hydrogen?

latform foc
goncepts, latest

The hydrogen landscape at a glance
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Co-funded by
the European Union


https://www.clean-hydrogen.europa.eu/about-us/key-documents_en
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Over 8000
£ Save the Date 18 - 22 November 2024! sqm
@ Brussels Expo, Brussels
'
SECURE YOUR 2024 PRESENCE {
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ﬂ Hydrogen Clean Hydrogen M
Europe 1. Partnership
i Trade show

https://euhydrogenweek.eu/
EUROPEAN PARTNERSHIP

European Hydrogen Week 2024
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https://www.clean-hydrogen.europa.eu/about-us/key-documents_en
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