~ Hydrogen Valleys: an accelerator of the
European Hydrogen Economy
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Clean Hydrogen
Partnership
activities supporting
Hydrogen Valleys
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European Hydrogen Energy Conference, Bilbao
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Hydrogen

Europe Research

ﬁ Hydrogen Europe
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European

Commission
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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 hydrogentechnologies
* additional 200million EURO for Hydrogen valleys (under RePowerEU) - Co-funded by

EUROPEAN PARTNERSHIP the European Union
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‘Clean Hydrogen  PTOjECtS across the whole Hydrogen value chain

H- Producti Electrolysis & Other routes
roauction .
e 79 Projects

18% € 283.3 millions

H, Valleys

14 Projects

€ 169 millions
19% 369 SEUEREIEEY € 124.4 millions
86 Projects projects
€ 298.1 millions supported 54 Projects

for Cross-cutting
9% € 80.1 millions

€1.58 bn

€ 58 millions

H, End Use: Transport

78 Projects

€ 540.5 millions
Strategic Research 3 Projects

Challenge o
€ 29.6 millions

Covering research at low technology -Co-fundedby
readiness levels up to demonstration *It excludes some projects of call 2023, recently signed the European Union



: CI Working with regions - Raising awareness, developing
7#% Clean Hydrogen : : . :
i Partnership Ideas and implementing hydrogen projects
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/ Regions initiative (2016-2018)

" ProjectDevelopment |

Assistance e
(2021-onwards) "om ide

To support cities and regions with an
interest in FCH technologies
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Engagement

Development of
Business Cases &
for FCH

Applications for
Regions and Cities i

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

Report ‘

» FCH applications: status and
potential;

» FCH plans and ambitions;

» Way forward;

\ 4

» 89 European Regions;

» 22 countries

» " of Europe’s population, surface &
GDP;

’ JU Annual Work Plans \‘,

ccc Hydrogen JOINT UNDERTAKING

4% Clean Hydrogen
i, Partnership

MOU
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Co-funded by
the European Union

EUROPEAN PARTNERSHIP



Limburg (WaterstofNet)
Trucks and Logistics
2 trucks, 3 shunters, 2 refuse truck, 3
LCV's
€5.9 M CAPEX

Bourgogne-Franche-Comté (Element
Energy SARL)
Trucks, Buses and HRS
40 trucks, 63 buses
€78.7 M CAPEX

Asturias (Element Energy SARL)
Public transports, HRS, H2 production & injection
200 MW onshore and 5 MW offshore
electrolyser

Meédio Tejo (Element Energy SARL)
Coaches, HRS & H2 production
12 coaches
€86 M CAPEX

Clean Hydrogen
Partnership

« Smart sector-coupling on islands |7
1 MW Electrolyser )

26 Regions supported to move from Project Ideas to
Concrete Hydrogen Plans

Texel (WaterstofiNet) 4

€12M CAPEX

Zagreb {En‘e_r;;ent Energ-y UK and Trezors) .

Buses, HRS & H2 production
20 articulated buses
€38-50 M CAPEX

Mariestad (Spilett)
Regional Trains, HRS & H2
production
2 trains, 10 buses

€22.3 M CAPEX

A SR

Project Development Assistance
(2021-2022)

Led by: S")!LETT.[D

EUROPEAN PARTNERSHIP

elementenergy

Supported by:

A V\/g
WiseEuropa

Gdynia (Spilett and WiseEuropa)

Buses, HRS & H2 production
91 buses
€65.9 M CAPEX

Mocenok (Element Energy UK)

Electrolysis for Green Ammonia
2 trains, 12 buses
€113.5-124.8 M CAPEX

. Ruse (Element Energy UK and Trezors)

FC Freight ship
1 freight ship, 10 buses
€23.4 M CAPEX

Sof{a (Element Energy UK and Trezors)

Buses & HRS

24 buses, 6 inter-city buses, 30

trolleybuses
€46.2 M CAPEX

T
TREZORS

Project Development Assistance
(2023-ongoing)

Services provided to the regions

Improvement of the Strategyto .
p. ' . Y : Project development
existing concept implementation

* technical feasibility
* economicfeasibility
* technologyreadiness
+ level of completion

Location of the 15 selected projects
Estonia
Estonian Islands;
Tartu City;
France
Regional Council of La Réunion;
Greece
Region of Paloponness;

Ireland
‘alentia |stand;

Latvia
Rigs:
Foland

of Plock;
%Fuclcarpadde Region;

Portugal
Autonomous region of Madeira;
Municipality of Alenguar:
Romania
Cluj-Mapoca;
mglﬁpg\llty of Galati;
Slovakia
KoZice self Governing region:
Slovenia

Central Sava Regiop;
‘elenje, Savinjsko-Saleska region

FEcBI Uiz B

SUPPORT IN

scoping

right-scaling
reducingrisk
easingimplementation

.

CONSIDERING

regional context
project team capacities
market availabilities

best-practicesin
procurementand
operatorship

.

ey

¢l

SPECIFYING

» use cases / technology setup
* projectactivitiesand responsibilities
» projecttimelines and milestones

* cost structures andfinancing
strategies

* projectgovernance

'PDA Il limited to:

» EU Cohesion Countries

» EU Outermost Regions;

» |slands within EU Member States
or Associated Countries;

SPLETT ariema’® REFORM

elementenergy



Through its annual Call for Proposals, we support Hydrogen
Valleys across the all stages of the project

A ‘sound’ starting point needs to be demonstrated
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Partnership

= Supportto“brains & bricks” NN \

u e.g pre'FID aCtIVItIeS, preparatlon Of Ca” for TenderS, :I _.:'n_ Smaller-scale local mob”ity_centered ‘:

costs infrastructure/equipment & construction works, : ) Hydrogen Valleys (typically 1-10+ MW |

comisionning, monitoring.. -> for H2 related activities; | ™ g  Oflocal electrolyser capacity) !

= Minimum HZ production/use peryear & number of O A |

. . ! - 27| g8 !

sectors/applications covered i A |

. ) : Medium-scale Hydrogen Valleys @ :

= New hydrogen prOdUCtIOn cap aCIty i focusing on industrial decarbonisation 1L i

_ ! (typically 10-300+ MW of local S8 </’ \\\\»E“‘i :

= EU/JU funding represents (approx.) 20-30% of the total i electrolyser capacity) 'l ;

Investment costs -> additional sources of financing — :  __. el ;

needed; E N E

. i ElEe =@ o, Large-scale and ultimately i

= Demonstratescalability; ! | ) export-oriented Hydrogen !

! o L Valleys (typically 250- ,-

= Fosterreplicability and cooperation ->knowledge "‘ o | 1000 MW of loca
transfer' N po o electrolyser capacity) %

______

= Contributionto the EU competitiveness o

EUROPEAN PARTNERSHIP the European Union
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. “includes only eligible/admissible proposals

Clean Hydrogen
Partnershlp

Increased interest in the Clean
Hydrogen JU Calls
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The appetite to develop Hydrogen
Valleys across Europe has
increased

REPowering the EU with
Hydrogen Valleys (May 2022)

|

200 M€* top-up, spread across 3
years, to double H2V in EU by 2025

CALL
Call 2
Call 2
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16 Hydrogen Valleys supported to date:

>21,000tons H2 / year
~200 MW equiv*. Electrolyser capacity

|

Building on the Hydrogen Territory concept, introducedin the Call 2015
(BIG-HIT), the Clean Hydrogen Partnership has supported the
demonstration of Hydrogen Valleys since 2019

8
Total costs: 1,000 M€
JU funding: 187 M€

Research centers
Public enfities

® Private sector

m Other

\
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B Higher education _,"

_________________________________________

357 beneficiaries from
37 countries

* This is an estimated equivalent electrolyser capacity calculated using the H2 production requirements ofthe Call topics. The “to be installed” capacity i.iuy uiie:



,j"‘j""“c|ean Hydrogen Hydrogen valleys: Green Hysland project @5 oo vsiavo
i, Partnership A Hydrogen Valley on the Island of Mallorca

- Achill Ome\and
CJ ot
s
~ \~7
7

v Greek Islands
R,

Call year: 2020 Project dates: Total project budget:
January 2021 - December 2025 21,037,535.22 €

Call topic:

FCH-03-2-

2020:

Decarbonising

islands using

renewable % stage of implementation Clean Hydrogen Partnership max.

energies and 01/11/2023: contribution:9,999,999.50 € 2021_0ngo|ng

hydrogen - H2 58 % Other financial contribution: Co-funded by

PR itps./areenhysland.eu T



https://greenhysland.eu/
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Clean Hydrogen Hydrogen valleys: HEAVENN project b,

NorNed,CoBra k
By-product H2: from existing | —_— Tennet/Ts0
chloralkali plant i Lj\ —

RES H2 production: Up to 60 MW
planned (worg in progress)

H2 pipeline: work in progress

Salt barge (H2 fuel cell):

operational, route Delfzijl-Rotterdam

=i 0 !
[] [ |
1 Gasunie 1 1
§ QBuzz/OV Bureau 1 Alliander/
[ ) 1 Stedin/
Y | m 3 h u DSO's
1 Emmtec i
1 [
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H2 gas turbine: combustion system modified, waiting for H2 supply

2020-ongoing H2 pipeline: installed

https://heavenn.org/ HRS for buses: deployed
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diverse

BIG-HIT:Orkney Islands:
Orkney Islands, UK (ended)

LuxHyVal: Luxemburg

SH2AMROCK:
Galway, Ireland

AdvancedH2Valley:
Pays de la Loire region,
France

IMAGHYNE: Hydrogen valley
across the French region of
Auvergne-Rhone-Alpes

*H2tALENT: Small-scale
Valley/Portugal/Alentejo

GreenHysland: Mallorca,
Spain

\

HEAVENN: Northern
Netherlands, Spain

/0 ®

/.

TH2ICINO: Lombardy

region, Italy

11

S5 Alaan Hyue _ Hydrogen Valleys supported by the Clean Hydrogen Partnership
%rr?m%rghw - Different scales, hydrogen production mainly via electrolysis, end- uses are

CONVEY: Hirtshals
Port Denmark

BalticSeaH2: Cross-border,

Hydrogen corridor across
/ South Finland & Estonia

NAHV:Cross-border, Hydrogen
valley covering North Italy,
Slovenia, and Croatia

ZAHYR: Stara Zagora,

Bulgaria

\ HYSouthMarmara; South

Marmara Region, Turkiye

[ —
CRAVE-HZ2: Crete,

TRIERES: Corinthia,

Greece

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-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

EUROPEAN PARTNERSHIP

Clean Hydrogen  Hydrogen Valleys: concept developed in Europe and now global
Partnership phenomenon...60 Hydrogen Valleys in Europe though about % are
yet to take a final investment decision

& CQ-H2 Hydrogen Hub Southern Arava Hydrogen Valley
@ Crystal Brook Hydrogen Superhub g . H2iseO
& FEyre Peninsula Gateway - i '!Er_ e Hydrogen Valley South Tyrol
@ Hunter Hydrogen Network e g” HYPER
; WIVA P&GC ‘ North Adriatic Hydrogen Valley
- rogen Industry Valley Austria ukushima Ener esearch Fie
OH\,r'd gen Industry Valley A Fukushi Energy R h Field
Flemish hydrogen ports valley Djewels
() H2BE H2 Proposition Zuid-Holland
& Ceard - Green Hydrogen House H2-Fifty
& Green Energy Park Piaui HEAVENN

Hydrogen Delta

Hydrogen Hub Noord-Holland

H2 Valley Mid-Norway

Hydrogen Hub Agder

HyFuel AS

Green Hydrogen & Chemicals Oman

Amber Hydrogen Valley

Aveiro Green H2 Valley

': Hydrogen Valley Estonia Galileu Green H2 Vdlley

= BalticSeaH2 GREENHZ2ATLANTIC
4= Nacantdli Plant ] MadoquaPower2X (Sines Energy Hub

() Normandy Hydrogen As Of tOd qy, A Sim(es Hydrogegi’a\les

() Regional Hydrogen Roadmap Green Hydrogen @ Blue Danube

(¥ Alberta Industrial Heartland Hydrogen Vc:He
& Green Hydrogen Antofagasta

& Green Hydrogen Magallanes

@ Foshan Lake Hydrogen Valley Town
@ Rugao Hydrogen Energy Town

@ Zhangjiakou demonstration project
{p Cluster NortH2

{» HyBdlance

{) ZEV - Zero Emission Valley 9 0 HYd rog en Hydro3D
3 Centrale Electrique de I'Ouest Guyanais NEOM GREEN HYDROGEN

Clean Hydrogen Coastline Black Horse
; doing hydrogen Vd"eys Gre New joiners in last months: Basque Hydrogen Corridor BH2C
® cFarm . : . BenortH2
8 s S e listed on the JECAVEE ' oo o e

HZRivers HyVal
& Hy C_it\,r.Bremerhcven HZV pICIthI'm %E Ulster H\{fdrogen VG”ey {«ndc\us'\cn Hydrogen Valley
& Hy Kiel ] @ Andalusian Hydrogen Vq”ey Mid Sweden Hydrogen Valley
& hy klettwitz = - Phi Suea House Project
oy Waiblingen (] Hydrogen |ndustry Vq||ey Austria HYSouthMarmara
& HyBayern . H2U Hydrogen Valley
@ tiydrogen Valley Emsland Green Energy Park Piaui e BIG HIT

HyGreen Teesside
HyNet North West
Ulster Hydrogen Valley

9 HyWays for Future
& | 1y VE Leipzig Hydrogen Value chain for Europe
& Norddeutsches Reallabor (NRL)

@& REFHYNE 2 Advanced Clean Energy Storage Project
& H2CRETE Port of Los Angeles Shore to Store
£ TRIERES . . . . SoHyCal
& CRAVE-H2 B Countries with established Hydrogen Valleys @ Locations of Hydrogen Valleys Wyoming Clean Power Center (ngc)

= Yellow Swallow

P

Co-funded b [ ) - | " : ) e . IO ' .
th‘:g:m;eal{umcn This platform has been prepared for the Clean Hydrogen Partnership by Roland Berger and INYCOM as a result of a public procurement contract.

‘i Partnership

Image produced by Roland Berger in the context of a public procurement contact with the Clean Hydrogen Partnership

12

1=

- . -
! ' - - -

PRBEEEEEEIODGOOOOOOCOSS8088SCEHHHOVVDDE®

Co-funded by
the European Union
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i Partnership
An important number of the proposals we receive are At Programme Level
not sufficiently mature:
d Starting point insufficient, implementation plans too Continuity of type of support and instrument

generic, sufficient cost breakdown not provided

L Hydrogen Valley (as a whole) not presented coherently
(especially parts supported by other programmes)

Some degree of flexibility is needed

Coordination EU/National/Regional levels

Ongoing projects:

U Permitting process can take long time

U FID delayed due to different factors (e.g changes in : :
market conditions affect business cases, securing co- Bring (committed) stakeholders on-board &
funding, commitment of H2 off-takers, volatile supply streamlined governance for the project delivery,
chain...) from early stages, is key

0 Commissioning phase longer than expected, learning by
doing...thoughthis is the purpose of R&l support...

Slower progress than expected, specially in
earlier projects... very valuable lessons learnt

Europe has strong players across the H2 supply
chain ... increased presence of overseas
suppliers

Bl Co-funded by
EUROPEAN PARTNERSHIP LT the European Union
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Hydrogen Valleys Facility...

i Partnership

PDA | ooy ) Hydrogen Valley facility
« 11 Projects
‘ supported; /ﬂ Duration: 2024 ...
‘ ’ - Observers' Network; B d .
2% udget: € 12.5m

Project development assistance

2023 - 2024 M Support Hydrogen Valleys at different
. 15 Projects supported: level of maturity to reach final mvestment

- Workshops and decisions
supporting knowledge;

Horizontal Activities
« Gather knowledge & lessons learnt

\ « Maintain Mission Innovation Hydrogen.
“ Valley Platform;

Lesson learnt from former
calls and ongoing projects

Co-funded by
EUROPEAN PARTNERSHIP the European Union



info@clean-hydrogen.europa.eu

VISIT THE EUROPEAN
HYDROGEN OBSERVATORY

‘o o

e
European i Clean Hydrogen
Hydrogen Observatory 'l Partnership

VISIT THE H2V Platform

Clean Hydrogen MISSION
it Partnership INNOVATION

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

OO0



https://www.clean-hydrogen.europa.eu/
mailto:PROJECTS@clean-hydrogen.europa.eu
https://twitter.com/CleanHydrogenEU
https://www.linkedin.com/company/clean-hydrogen-partnership
https://www.youtube.com/FCHJU
https://observatory.clean-hydrogen.europa.eu/
https://observatory.clean-hydrogen.europa.eu/
https://h2v.eu/
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