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The state-of-the-art within hydrogen
from the Clean Hydrogen Joint
Undertaking's perspective

Mirela Atanasiu — Head of Unit Operations and Communication
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o cleantyarogen  EU Institutional Public-Private

i Partnership

Partnership (IPPP) 2021-2031
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ﬂ'f ) Hydrogen

Europe Hydrogen Europe

v Research

Research community
over 156 members

European

Commission
|

Industry
More than 620 members

1 billion EURO from Horizon Europe* to implement R&l 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) Co-funded by

EUROPEAN PARTNERSHIP - the European Union
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EUROPEAN PARTNERSHIP

General

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
climate ambition incl Green
Deal

Clean Hydrogen JU Objectives

Specific

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

Co-funded by
the European Union



Building Blocks (FC, tanks)

.|I

Large Scale 5
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II- Heavy Duty
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Liquid Hydrogen \ “
Carriers O Traf\spc-)rt @ Waterborne

€

Electrolysis Applications .
- Rail
Hydrogen Q3
Transport
{E}}. Aeronautic
Compression, >N £
Other Purificatipon, Metering ll I%E T4 stationary
renewable- 2 / Fuel Cells

based Routes
Hydrogen o) Stationary \ .
- - H, Applications @) Turbines,

Refuelling Stations :
Boilers,

i B
H2 Production H2 Distribution and Storage H2 End-uses urners

EUROPEAN PARTNERSHIP

&

Cross-cutting
(safety, PNR, education)

g]g@

Hydrogen Valleys

Supply Chain/
Manufacturing

Strategic Research
challenges

Horizontal Activities

Co-funded by
the European Union



o o,
PO
il

i ceanmyaccen 16 years journey of the Joint Undertaking

%, Partnersh . - - - i
P From research to delivering hydrogen solutions/innovations in
the market, continuing the work of predecessor FCH JU...

' ) Large scale field trials

New

applications
——

m Next generation of products
Manufacturing
by N %

s ’ i
R Large scale field tria

Next generation of cells and stack

Small scale field demonstrations

, “ b‘.
7 N

Market Pull

Developing new business cases
Market potential studies
End users strongly present in projects

Industries, regions, cities

Research and Industry working together Su ppo rti ng also p0| |Cy

with scientific evidence!
Early

research

! Co-funded by
EUROPEAN PARTNERSHIP the European Union



i ceanmyansen Programme/projects portfolio

i including legacy of FCH JU

H, Valleys

16 Projects

H, Production & I:)VOJGC'ES.
€ 290.3 million
18%

€ 186.8 million
e 373* Distribution € 144.4 million
87 Projects projects
€ 301.1 million Supported 4 Projects

f Cross-cutting
or € 80.1 million

€1.63 bn >

. Supply Chain

2%

18 Projects
€ 58 million

H, End Use: Transport

78 Projects

€ 540.5 million Strategic Research 3 Projects

CiElEhge € 29.6 million

Co-funded by
the European Union

EUROPEAN PARTNERSHIP

*Additional 29 grants under preparation (from 2024 call budget)



i Clean Hydrogen

.....::. Partnershlp Solid EU Hydrogen Strategy & Support Schemes
Leading to ambitious targets...

2020 EU Hydrogen Strategy

to install at least 6 GW of
renewable hydrogen
electrolysers by 2024 and 40
GW by 2030 in the EU.

2021 Fit-for-55 package

2022 REPowerEU plan & Hydrogen Bank

2023 Two Delegated Acts on Renewable H2

to produce 10 million tonnes
and RFNBOs

and import 10 million tonnes
of renewable hydrogen in
the EU by 2030.

RRF: 2022 and 2024 IPCEIS on Hydrogen:
Hy2Tech, Hy2Use, Hy2Infra, Hy2Move

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Historic capacity

6 Technology
BALK

ca e > OPEM
Global Hydrogen 4 m Other
Review 2024 oUnknown
e 3 Region
. Qo Europe

- . @China 700MW in Europe
P 1 m United States
t | aRoW .

0 - E out of which the

2020 2021 2022 2023 2024e|2024e
By technology

GW

Clean Hydrogen JU
projects:

* Installed 43 MW
 Planned 400 MW

Region

Co-funded by
the European Union

EUROPEAN PARTNERSHIP -




--':::t;"“CIean Hydrogen : : :
partneryshipg Low Temp Electrolysis Demonstration projects

In 12 years electrolyser capacity increased 200x and funding per MW installed reduced 100x

All facilities continue to operate after completion of each project

Project: Don Quichote Project: Haeolus Project: H2future Project: Djewels
Place: Belgium Place: Norway Place: Austria Place: The Netherlands
Date: Date: Date: Date:

Electrolyser: Hydrogenics Electrolyser: Hydrogenics Electrolyser: Siemens Electrolyser: McPhy
Funding: 5.0 m€ Funding: 5.0 m€ Funding: 12 m€ Funding: 11 m€

e Y J e e T
5 BT - & ‘@3«» —Y b
ml »‘: 4 @ '{E “ > 7"" 8 Djewels HEA‘V’ENN

30 MW

Project: Hybalance Project: Demo4grid Project: Refhyne Project: EPHYRA
Place: Denmark Place: Austria Place: Germany Place: Greece
Date: Date: Date: Date:

Electrolyser: Hydrogenics Electrolyser: IHT Electrolyser: ITM Electrolyser: TBA
Funding: 8.0 m€ Funding: 2.9 m€ Funding: 10 m€ Funding: 17.7 m€

® EphyrallL_ A 750

Co-funded by
the European Union

Till 2017 largest electrolyser projects globally EUROPEAN PARTNERSHIP -
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#% Clean Hydrogen

i Partnership Low Temp Electrolysis success

14 years of development from materials to 100MW plant

PEM Electrolyser technology

SINTEF
s (2010 ¥ nOW)
.ec S
er E funded P ) mentation
dinated electrolV® > market imP e
S\NTE‘:—COOT nt ->U p_scallng REFHYNE 1 & 2
0 10 — 100 MW PEM-electrolyser

MEGASTACK — desi
m

<) POWER B praunhoter [

_— MEGASTAK https://refhyne.eu/
T g L e NOVEL https://www.sintef.no/Projectweb/megastack/

REFHYNE 2

NEXPEL https://www.sintef.no/projectweb/novel/

https://www.sintef.no/projectweb/nexpel/ FCH glean Hydhrpgen
g -.:::‘_.v:\__v.artners p

4

®,
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SINTEF is/has been partner in more than 38 EU/FCHJU/CHP funded H2 projects

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Clean Hydrogen

100% EU-made components in 2017 REFHYNE project

Building Europe’s largest PEM-Electrolyser (i) REFHYNE

= 10 MW

m Up to 1,300 tons
production capacity

m The first large-scale
water electrolyser
integrated in a refinery

m Stepping stone and
reference for the

100MW class

Balance of plant
transformers

Control panels

Roof mounted coolers

Power supply
unit transformers

V4 i

Power supply unit

FLL

==
aln‘
Interconnection
panel

Y T

N

modules

SN
zalins

‘Electrolyser

H,

s panels

ga
Sy
s

=
Process coolers |

\. K

H, dryers

=

EUROPEAN PARTNERSHIP

Partnersh|p Low Temp Electrolysis Demonstration projects

11

Co-funded by
the European Union
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. Partnership LT Electrolysis projects — Going off-shore
New electrolyser OEMs / players to JU frameworks
2020: OYSTER project 2022: HOPE project
O'YSTER

Marinisation of 3MW

Marinisation of 10MW PEMEL
- Frames Energy / Plug (NL)

AEL - Stiesdal (DK)

Near-shore operation Bt eremEEer

Denmark Oostende (B)

Integrated
desalination

Recycled jack-up
barge

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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4 Clean Hyd . . . .
.::‘.'. paeﬁ?aerysﬁ?pge“ High Temp Electrolysis Demonstration projects

HTELSs finding their place in the industrial courtyards, facilitating strategic
partnerships

2018 2019

PAUL WURTH BECOMES NEW F
LEAD INVESTOR AND
TECHNOLOGY PARTNER OF

SUNFIRE '&ﬂ_ &=

2 MULTIPLHY | ﬁ“ﬂ] NESTE INVESTS
IN SUNFIRE

®GrinHya0o o -
Rotterdam Neste Biorefinery
2015 Salzgitter Iron and Steel Works 2.4AMW in commissioning
P == — 720kW — 200 Nm¥h — 1) 84.6% (¥
7 pes . :
SR

Availability 84% £\
Valuable open access data

Salzgitter Iron and Steel Works
150kW
. GrinHy

Co-funded by
EUROPEAN PARTNERSHIP the European Union



c|ean Hydrogen Electrolyser current (NEW) R&Il emphasis

Improvements in materials, components, BoP, control (Digital Twin)
Seawater electrolysis

Removing PFAS

Recycling

Improved/direct Coupling with renewables

EU competitiveness — electrolyser design for safety

o-funde
EUROPEAN PARTNERSHIP - e Eu
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@m&@m H\iﬁ r‘m@m‘i U n d erg rO u n d Hyd rog en StO rag e
Covering Salt Caverns and depleted gas fields

Depleted Gas Fields

D

Salt Caverns

EU STARS *

uuuuuuu

2024-2026: Conducting analyses for the
Manosque demonstrator 2026-2027:
Construction phase

2027-2029: 100 Injections/Withdrawals
2029 onwards: Commercial 6,000 tonnes
H, capacity

Building on the results of the Underground Sun Storage
2030 and HYyUSPRe

Rubensdorf, Austria site = fully functional and integrated
hydrogen storage system (100 tonnes H,)

4 testing cycles foreseen spanning 4 years

Replication in 5 sites across the EU.

.
€@ hystories
HyUSPRe g Sorsod W e SIS

hypster &

Completed all cavern tightness
tests

About to start pressure cycling
test with H,

3 tonnes H, stored

Co-funded by
EUROPEAN PARTNERSHIP the European Union

Mapping H2 storage site and characteristics of reservoirs
Extensive sampling and microbiological lab experiments
Ranking of sites based on “suitability mark” and LCOS
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By 2030:
* EU Production of 10 == [HlE t;ﬁgfs
million tonnes H, |

e Import of 10 million w—
tonnes H,

End-users

Optimal distribution choice will depend on end-user
requirements, distance, amount etc

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Pipeline

e Material Compatibility

e Leak Detection

e Network Management

\) PilgrHym ()

== CAND

O .,Q,Shmmer

OPTHYCS

EUROPEAN PARTNERSHIP

High- Pressure Supply Chain

Deployed >105 HRS

Priority now is to match
the requirements of
heavy-duty applications

e Improve system
efficiency

¢ Increase tube trailer

Component and
protocol development
for higher capacities
and faster refueling

e Increase capacity of
filling center

P -
hgher ANNNN

Ha ';'UPRHYDE
refuelli

FHeal)
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Compressor

e Scaled-up novel
prototypes from lab to
demonstration.

e Higher availability and
capacities remain as
challenges

COSMHYCE>- COSMHYCX® costitume

Co-funded by
the European Union
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{;‘_;g;;;g':a',‘,';ysd,:?ge“ Liquid Hydrogen Transport

BT > BT >

© icn e NLOLHy  DelHyVEHR

* 8kWh/kgH, target e Novel insulation concepts e High-flow rates> 5tH,/hour

e 1€/kgH, cost target e On-shore and on-board designs  Boil-off management

* Prototype of 100kg/day e Scaled-down prototypes ~10tH2 e Targeting Heavy-duty Transport
applications

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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% Clean Hydrogen
Partnershlp

Levelised Cost of shipping Hydrogen

H: shipping as LH,, ammonia and LOHC

~ 4.0
= 35
g .
% 3.0
25
2.0
1.5
1.0
0.5
2 000 4 000 6 000 8 000
LH, tanker Ammonia tanker
(100-300 ktpa) (90-275 kipa)
LOHC tanker
(5-25 ktpa)

Source: IEA Global Hydrogen Review 2024

EUROPEAN PARTNERSHIP

km

Hydrogen Carriers

LOHCs
]

e Full system has been
demonstrated for storage
and release 24kgH,/day

e Subsequent projects
focusing on PGM reduction
and energy efficiency
improvements with small-
scale demonstrations

S~

& N\
OHER LOHC «
,,_L/
02

nie H( ked

19

Ammonia

e Focus is solely on
ammonia cracking

e Small-scale prototypes
of 10kgH2/day

)

‘-
PIEWINNER <100l ¢

!Xn dreaH
- Co-funded by
the European Union
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£ Cleannydrogen  TrANSport Policy framework and targets
s Partnership
e, [ i
. = First Climate-Neutral continent by 2050 !
. = At least 55% less GHGs emissions by 2030
Transport target ' = 90% emissions reductions by 2050
o Waterborne  EEEE SPEREEN  Aviation = gSEER S
.| New CO2 emission standards: ' Fuel EU Maritime: ' Refuel EU
1 = 100% reduction as of 2035 for | | : L | = 70% of SAF in EU airports as | :
. i .+ = GHGs intensity reduced by o ! !
i LDV L 80% by 2050 L of 2050 ! :
! ' = 90% reduction as of 2040 for . U takeyof RENBO 1 = 35% of synthetic aviation fuels !
1 HDV P i 1 inEU airports as of 2050
. AFIR/AFIF Calls .. .- Clean Hydrogen JU _________.___________________| \

€ = Public electric and H, infrastructure (every 200km) ' = Entire value chain from H, production to end uses
. = Electricity, ammonia and methanol supply at ports '+ = Technology building blocks
. = Electricity and hydrogen supply at airports . = Innovation demonstration :

----------------------------------------------------------- B e R e T Co-funded by
EUROPEAN PARTNERSHIP the European Union
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Co-funded by
EUROPEAN PARTNERSHIP the European Union
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..... Partnershlp

' = 1/5% of all FC vehicles and HRSs in EU

(~1.740 cars and 50 HRSs) EFE
= 245 tons of H, dispensed in 2022 >
= 1,4 million hours of operation N 48 Nty Europe

= 1.400tons CO, avoided

{
| Fleet business models ‘

» Spreading to other ZE cities

» Infrastructure + vehicles
deployment at same time

* |ncreasing size of fleets, =

\_ widening the applications (Hype taxi in Parls)

N e e o e e e e e e - - - - ——

E Historical Analysis of Clean Hydrogen
| if JU Fuel Cell Electric Vehicles, Buses and
I* — Refuelling Infrastructure Projects - JRC

~

EUROPEAN PARTNERSHIP

cleantiydrocen - Urban public and passengers'

transport

22

6-7kgH,/100km
= Total reliability
. >600.000 FC ( o

5,000,000

e e e e e e e e  ———

= 2/3"dof all FC £ 2
buses in EU -
(~252 FCB) g 15,000,000

= Range >350km % 10,000,000

= Efficiency o

A

150

100

il -
_--IIII !

ZERO EMISSION

300

250

200

o

2020 | 2021 | 2022 [ 2023 | .-

. e o o e e = e = = - - = - - - - - - ———

= MEHRLIN
= H2BENELUX, ...

o

HRS infrastructure projects - CINEA
= H2F4P Hydrogen Fuel for Paris

MEHRLIN

\~_________—

~Co-funded by~ ~
the European Union
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Cleantydrogen Growing ambition on the road

..... Partnershlp

i Urban applications s

/ \

REVIVE< !,

| |
= 11trucks deployed

:
e "o 'o‘
= 16 long haul trucks

= Last teething issues being solved
= Full deployment by February 2025

» Range: over 600 km
= Deployment: 8 MS, 5 TEN-T

= 20.000 km driven
= 3.000 hours of

I
I
I
1
1
1
I
|
|
|
1
|
|
|
1

—— -

| l
= 150 HD Iong haul trucks

\ operations J N e e e e e e e e e . .___comrdors .
""" oo deployed | R e e
(1]
: Further TCO reduction = Standardisation
h n ) .
Challenges - = Infrastructure = Continuous R&l evolution

N e e e e e e e e e e e e e e e — e — e — - ’ Co-funded by
EUROPEAN PARTNERSHIP the European Union
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cleantyarogen - Clean solutions for shipping and ports

..... Partnershlp
pmmmmmmmmmmnmnoonnaoooooooe . Hydrogen ports \] s
* 4 H MARINE i MUH:I-MW StaCkS and _e_g_Q§_¥§F_e_rn§ _______ 'I &TRIERES @
fuel cells systems
......................... NG v e e ions,
- " Tanks for il 4o T codes and {4 esHIPS
7| hydrogen and standards L
WLy | derivatives gz " FE U e B GENEEEEEN | T
— Cfuels S T L o S e ey
_________________________ ¥ o RARLEL Heavy machinery
_____________________________________ ' — - 5 B for container
O A f handling

________________________

_____________________________________

3,38 FLAGSHIPS

HEAVENN

SH'?‘PFC ﬁzlw“

____________________________

P Challenges
' = H, and FC supply chains
' = Regulations

_________________________________

EVERY WH,ERE .szHz

Co-funded by
the European Union

EUROPEAN PARTNERSHIP
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i g':af;,g*y:,::’ge" Pilots of hydrogen trains and aircrafts

= 4 tests flights completed using LH, only
= One flight over 3 hours
* Flying range doubled to 1.500km

/

________________________________________________________________

| (
Key achievements | ;

. "HELmE!Shﬁ maturation = fligh

= 1.2MW FC pack retrofitted 1. ) \__ELE”‘_“_A‘_"ﬂT_‘O_N____I_g__t__t _e _S_t_s___,
= Built and used mobile HRS for testing purposes S

= 10.000km of tests in public and private railways - Research for aviation | .
= TCO assessment vs diesel trains ongoing é . = FC from stack to full system (MW) BRAMA |
T / ' = Composite conformal LH, Tank COCOLICAT !
Challenges -~~~ e Challenges -~ .

LH, storage, infrastructure, LH, supply

(see low adoption in Germany)
» |nfrastructure unavailability

e - = - - - —

= Safety measures, regulations and procedures for LH,
= FC stack and components size up to 1.5MW

e = e - - - - - —

Co-funded by
EUROPEAN PARTNERSHIP the European Union

(
' = Business case: TCO vs Electric train seems unfavorable

—_—— e ——
u



cleantyarogen - Hydrogen Refuelling Stations as enabler for

..... Partnershlp

Passengers cars, small fleets

B Achievements

>1 million kgH, dispensed to buses (06/2023)
>600 kgH,/day dispensed to taxis on a single HRS

‘x?

= Sustained availability of 99.9% for best-in-class
= |mproved users experience

__________________________________________________________

-~ Challenges -

" = H, supply and MTBF

. = Faster flow rates

= Back-to-back refuelling
. = Deployment

N e o e = - - - - - ———

EUROPEAN PARTNERSHIP

~ e e — ==

hydrogen mobility

= On board storage: 5 kg H,
= Refuelling speed: 1 min/kgH,

= On board storage: 70 kg H,
= Refuelling speed: 1 min/7 kg H,:

___________________________________________

Bigger vehicles, larger fleets &

rmTmTm

e rotocols and standards CEEEEEEEEEEEEE P

_ e DelHyVEHR |

LH, high-capacity delivery at 5tH,/h = :
Protocol for HD H, refuelling "Z_JIZR},ITXP E
E-HRS Availability system SREREEEEEEEEEEEEEEEErn “

Free, real-time and quality data
Supports AFIR and hydrogen mobility
Future development for HD

[;‘l https://h2-map.eu/

e = = e - - - —

Co-funded by
the European Union


https://h2-map.eu/
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i cleanyarogen  SYnergies at EU level

" .
e

i, Partnership

Several programmes are now active in hydrogen technology and deployment

- _ =

i gfrat?l I;}'lsdl':ogen iwerrey Co-funded by &Jﬁ ’ b‘f \v

Tiign 1 Euiope the European Union

g g = CLEAN AVIATION  \WATERBORNE

—urope's P&al

—_____________“
—— - ——— - ———

N o o o e e e e e - - - ———

- | 150 trucks, 8 countries
| G perogen : -

\
©

_____________________________________________________________________________________________

Co-funded by
EUROPEAN PARTNERSHIP the European Union



End Uses: Clean Heat and Power 2

i Clean Hydrogen
i Partnershlp

Residential, commercial buildings, service sector, industry

Next . 3-- Clean Hydroger
Generatlon Partnersh[p
Products
FuelceHs
O1: Reducing CAPEX and TCO of FCs
O2: Next generation 0-100% H2 and H2-rich fuels
. O3: Improve flexibility with reversible fuel cells
Trials and O4: Reducing critical raw materials and recycling

O5: Mass manufacturing

Demonstrations

Proof of End use ready solution .
Concepts new business models for Gas turbines + burners/furnaces
market introduction 0O1: 0-100% H2 (low NOX, high eff,, flexible op.)
(: O2: Demos (retrofitting) + safety and plan integration
Research »

‘ * Lifetime & performance
* Monitoring & Diagnostics

grf
- Component and System aspects E\)F}j W2

- Materials & Manufacturing g 3
. | :.,‘{&\_: E3al}
‘%\\‘( sa"_ i
6 s Co-funded by
EU'<OPEAN PARTNERSHIP R the European Union
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 Clean nydrocen ENd Uses: Clean Heat and Power
. and the work continues

.=:-.; Partnershlp

Fuel Cells
« Ammonia powered FC system _ ¢4
« Reversible SOC system and grid integration U'PQAMPS
* Innovative manufacturing processes for SOFC systems and FC components ICLEANER
« Impurity tolerant FC
Gas turbines, boilers and burners
« Combustion of hydrogen-enriched fuels in gas turbines HELIOS
« Fundamental combustion physics for H, and variable blends of H, ACHIEVE Ab
* Retrofitting of gas turbines cogeneration systems for H, combustion FLEKi)
« Hydrogen for heat production for hard-to-abate industries < HyPowerGT

Tae?

0@ H2AL

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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. cleanhydrogen  Educational Activities - Projects - Overview

i Partnership

* Promoting excellence in education and training and preparing the European workforce while increasing trust

Educational and training programs tailored to

i multiple target groups  European
Post Graduates @ A Network of
and Young BB Universities

Professionals

B\, E-Platform for
connecting
knowledge

Technical
18+ countries Professionals

Technician

Poland 1288 Regulators and  and workers

2016 - 2023 Austia 1083 Public Safety Official (S First N
5970+ trainees italy 909 ' Responders
. Spain 337
17+ countries United
13 languages o, Multiple levels and types of education, learning formats, features...
= Ukraine 270
Germany 239
France 235
Portugal 175
332 Switzerland 159
Denmark 116 - H H
= . e W dUndergraduate Vocational €-learning Blended Serious games Virtual reality
Norway 50 [ ] . .
s " Bugaia 28 Graduate  compulsory In person training Mock-up installations
Turkey 250
by n . = Co-funded by
EUROPEAN PARTNERSHIP 7 - the European Union



Working with regions - Raising awareness, developing *
777 Clean Hydrogen : : : :
i Partnership Ideas and implementing hydrogen projects
o L —
Regions initiative (2016-2018) Assistance .
// (2021-onwards) /'o,77 i
To support cities and regions with an ©a to

interest in FCH technologies

Engagement

Development of .'I 3
Business Cases |
for FCH - 8=

Applications for D
Regions and Cities ¢ ¥
Resuits of the seif-sssesement -

P

» Business cases for FCH applications;
» Mapping of local assets;
» |dentification of existing funding;

/

Cloan Hydrogen JOINT UNDERTAKING

|
|
|
|
| mh;:::m . SUD
o ¥ | Vel
! | Partnership " €cte . “Nis-
» FCH applications: status and : S’”C/UO,.' H?
potential: : E— ! '/a//ey 'ng K>
» FCH plans and ambitions; \ httos//europa. eu/!WYcrh ! >
N p . p . H ! /
» Way forward; -
MOU
ol » 89 European Regions;
\ » 22 countries ab
\ , . Oray4:
\ : » " of Europe’s population, surface & aflon
N GDP;
TE——— Co-funded by

EUROPEAN PARTNERSHIP the European Union


https://h2v.eu/
https://europa.eu/!WYcrhy
https://europa.eu/!McW9JP
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Working with regions - Raising awareness, developing

. Partnership ideas and implementing hydrogen projects
Regions initiative (2016-2018)

EUROPEAN PARTNERSHIP

To support cities and regions with an
interest in FCH technologies

ll > 89 European Regions;
» 22 countries
» " of Europe’s population, surface &

/
_____________ . ’ Co-funded by
Moo _h'Et §'_//_h_ZY'_e_u ______ . - the European Union

Engagement

» Business cases for FCH applications;
» Mapping of local assets;
» |dentification of existing funding;

Report ‘

» FCH applications: status and
potential;

» FCH plans and ambitions;

» Way forward;

\ 4

MOU

GDP;



https://h2v.eu/

SHE Clean Hydrogen

Hydrogen Valleys supported by the Clean Hydrogen Partnership

33

,;;j_ Partnershlp Different scales, hydrogen production mainly via electrolysis, diverse end- uses

BIG-HIT: Orkney Islands,
UK (ended)

HEAVENN: Northern
Netherlands

LuxHyVal: Luxemburg

SH2AMROCK:

Galway, Ireland \

AdvancedH2Valley:

France

Pays de la Loire region,

Auvergne-Rhone-Alpes

IMAGHYNE: Hydrogen valley
across the French region of

H2tALENT: Small-scale
Valley/Portugal/Alentejo

GreenHysland: Mallorca,
Spain

/.

TH2ICINO: Lombardy
region, Italy

CONVEY: Hirtshals
Port Denmark

i

/. \ CRAVE-H2: Crete,

TRIERES: Corinthia,

Greece

ZAHYR: Stara Zagora,
Bulgaria

HYSouthMarmara: South

Marmara Region, Turkiye

Greece



https://www.clean-hydrogen.europa.eu/projects-repository/nahv_en
https://www.clean-hydrogen.europa.eu/projects-repository/trieres_en
https://www.clean-hydrogen.europa.eu/projects-repository/imaghyne_en
https://www.clean-hydrogen.europa.eu/projects-repository/sh2amrock_en
https://www.clean-hydrogen.europa.eu/projects-repository/th2icino_en
https://www.clean-hydrogen.europa.eu/projects-repository/luxhyval_en
https://www.clean-hydrogen.europa.eu/projects-repository/hysouthmarmara_en
https://www.clean-hydrogen.europa.eu/projects-repository/zahyr_en
https://www.clean-hydrogen.europa.eu/projects-dashboard/projects-repository/h2talent_en
https://www.clean-hydrogen.europa.eu/projects-repository/advancedh2valley_en
https://www.clean-hydrogen.europa.eu/projects-repository/balticseah2_en
https://www.clean-hydrogen.europa.eu/projects-dashboard/projects-repository/heavenn_en
https://cordis.europa.eu/project/id/101137581
https://www.clean-hydrogen.europa.eu/projects-dashboard/projects-repository/big-hit_en
https://www.clean-hydrogen.europa.eu/projects-dashboard/projects-repository/green-hysland_en
https://www.clean-hydrogen.europa.eu/projects-repository/crave-h2_en

i, Partnership

State-of-Play

* Assess policy and identify gaps and potential

G Select Managing Authorities

10 national and regional
authorities selected

« Call of Expression of Interest (Jun/Jul 2023)

Memorandum of Cooperation
« Focusing on capacity building, knowledge
management and funding

3 MoCs signed in June 2024 (Bulgaria,
Croatia and Italy)

* 6 MoCs signed during the H2 week (18-22
November 2024) 1 Mo C to follow

EUROP

o : : : : : 34,
.......... clean Hydrogen  OYNergies with national and regional managing authorities

Identifying areas of collaboration between the Clean Hydrogen JU (EU level) and National and

Regional Public Authorities

-
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Castilla y Ledn
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WTERNCP AL

Programme Office North Sea Canal Area (Netherlands)

"») REGIONE AUTONOMA

/\__ 25> | FRIVLI VINEZIA GlULA
— -4 J L2

Wielkopolska Region (Poland)
Friuli Venezia Giulia Region (Italy)
Kosice Region (Slovakia)

Intermunicipal Community of Medio Tejo (Portugal)

Regional Public Body of Energy — Castilla y Leon (Spain)

Scientific and Technological Research Council of Turkiye (Turkiye)
Slovenian Ministry of the Environment, Climate and Energy (Slovenia)
Croatian Hydrocarbon Agency (Croatia)

Bulgarian Ministry of Innovation and Growth (Bulgaria)
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“ clean Hydrogen  Hydrogen Valleys: concept developed in Europe and now global
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i Partnership phenomenon...~ about % are yet to take a final investment
decision

EUROPE 2 Austria -
: Hydrogen Valleys Final
= Report published

;:ﬁ“
2

As of today ._ = State of the clean hydrogen sector by
close to 100 analysing empirical evidence from
Hydrogen Hydrogen Valleys globally over the last

valleys are _ three years.
included in

ASIA-PACIFIC

» Development of the Hydrogen Valley
concept and community as well as the
necessary framework conditions for its
development

; » Recent challenges faced by Hydrogen
Valleys and the clean hydrogen sector
as a whole and seeks to find forward

looking solutions

Sowrca: hlveu '
https://h2v.eu/ i Partnership =/ INNOVATION

% Clean Hydrogen " MISSION

the European union

L Co-funded by
EUROPEAN PARTNERSHIP Clean Hydroger Cofundedby This platform has been prepared for the Clean Hydrogen Partnership by Roland Berger and INYCOM as a result of a public procurement contract. - the European Union



https://h2v.eu/
https://www.clean-hydrogen.europa.eu/media/publications/making-it-happen-hydrogen-valleys-progress-evolving-sector_en

:#% Clean Hydrogen

i, Partnership

.
.....

Thank you!

For further information
www.clean-hydrogen.europa.eu

iN Clean Hydrogen Partnership ’ @CleanHydrogenEU
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