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Frangois Bayrou Gérard Trémege Carole Delga
Maire de Pau, Présidentdela Maire de Tarbes, Président de la Présidente de la Région Occitanie
Communauté d'Agglomération Pau Communauté Agglomération Tarbes-
Béarn Pyrénées et Président du Pays de Lourdes-Pyrénées
Béarn

Alain Rousset Jean-Marie Bergeret-Tercq Joélle Colosio Philippe Boucly
Président de la Région Conseiller Régional Directrice exécutive adjointedes  Président de France Hydrogéne
Nouvelle-Aquitaine Nouvelle-Aquitaine Territoires de PADEME
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Introduction sur ces nouveaux enjeux énergeétiques internationaux et la place de
I'hvdrogéne, avec Diana-Paula Gherasim, Chercheuse, Centre Energie & Climat de I'lfri

Des stratégies différenciées mais un objectif commun

- Adil Gaoui, Président de 1'Association Marocaine pour I'Hydrogéne et le Développement
Durable (AMHYD)

« Javier Navarro, Directeur Général de PIndustrie de PEnergie et des Entreprises, et
représentant des régions Européennes au Comité Hydrogéne de la Communauté
Européenne

« Christelle Werquin, Déléguée Générale de France Hydrogéne

« Stephen Jackson, Directeur général adjoint d'Hydrogen Europe
« Dominique Mockly, Président et Directeur général de Teréga

« Luc Bodineau, Coordinateur du Programme H2 de PADEME

« |IAigo Ansola, Directeur de I'EVE (Ente Vasco de la Energia)

« Jean-Luc Fugit, Député du Rhbéne, Secrétaire de la Commission du développement durable
et de 'aménagement du territoire, Président du Conseil supérieur de 1'énergie
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Aragon’s Commitment to
Hydrogen Technologies

L
Javier Navarro, o GOBIERNO

g
General Director Industry and SMEs — Government of Aragon _—-— DE ARAGON
Regions Representative — Board of Hydrogen Europe Departamento de Industria,

Competitividad y Desarrollo Empresarial
inavarro@aracson.es — depvmes@arason.es



Commentaires du présentateur
Commentaires de présentation
1 TRANSPARENCIA
Good evening everyone. It is a pleasure for me to be here today. as the Government of Aragon and as a representative, in my case, of the European regions on the Hydrogen Europe Board.
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*  Border with France to the North.
Surface: 50,000 km?2 (almost double that of Belgium).

e B, «  Low population density: 1.3 M inhabitants, half of them in the capital City Zaragoza
- o - x'ﬁMSTEHDAM *  The center Area of Aragon is the most industrial area of Spain (NE) among MAD, BCN, BIO
X 2h, BRUSSELS . and VAL
PARIS BN . «  [aragoza city is a crossroad between tow main corridors Bilbao-Valencia; Madrid Barcelona.
498 milloresh FE":“"‘F”F‘T «  Zaragoza is the center of the Ebro Valley
S A «  N-Saxis equidistant between the Mediterranean and the Cantabrian Sea, connecting but
SQENEVE coasts
LYON ® \ . . - . o .
AN N *  Main sectors: Automotive, Logistics, Machinery, Agribusiness, Energy, Tourism.
TOULOUSE ‘.,_ *  One of the main global logistics clusters, according to the World Economic Forum.

R )
k *  One of the main Spanish automotive and other industrial sectors clusters.

| *  High level innovation:

;.-" BARCELONA ¢ onn *  Logistics (MIT Logistics Center, National Center of Excellence ...)

«  Materials, Nano

*  Energy, Water and Environment
*  Engineering

A R A G 0 N Agroindustry (main research center in Spain)

N ' »  Gompetitive labor cost, high fidelity, minimal conflict, high training

, N . )
= GOBIERNO
=<DE ARAGON

Departamento de Industria,
Competitividad y Desarrollo Empresarial
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2 TRANSPARENCIA
I would like to introduce you to our territory, 
Aragon is situated in the north-east of Spain. 
It borders with France with a surface of 50.000 km2. 
We have 1.3 million inhabitants. 
And half of them are in Zaragoza. 
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¢ In300 km:
*  80% of the Spanish GDP and 25 million people connected by highways (MAD, BCN, BIO, VAL, TOU (FR))
* 6 International Ports: 3 Mediterranean ports (BCN, CAS, VAL) + 3 Atlantic ports (Pasajes, Bilbao, Santander)
By Rail — Connections between Cantabrian and Mediterrean Seas
«  5international airports within 300 km. (Zaragoza as 2" freight airport and with the highest growth in Spain)
«  The largest logistics platform in Southern Europe
»  Freight railway line with the highest traffic and growth in Spain (Zaragoza-Barcelona) -Algeciras-Zaragoza railway highway (under development).

*  Energy:
»  Powerful energy infrastructures.- Electricity, Gas pipelines, etc. with strategic storage points.
= GOBIERNO . . .
= DE ARAGON *  Existence of old (depleted) gas field / underground storage and presence of saline domes

Departamento de Industria,
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As far as the industrial sector is concerned, we have areas, especially on both sides of the Ebro River, which flows through the middle of Aragon, with GDP values among the highest in Spain,

with the main sectors being automotive, logistics, machinery, food, energy and advanced services. 

In terms of logistics Zaragoza has PLAZA, the largest logistics platform in southern Europe, being located 300 km from four major ports, and Madrid, Barcelona, Tarragona, Valencia. and Bilbao.

In relation to energy sector, we are one of the Spanish regions with the greatest installed potential, with around 5,5 gigawatts of installed solar and wind power, and 9 more in developement.
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WHY HYDROGEN IN ARAGON?

* First Wind Farm in Spain installed near Zaragoza (+5.000MW Today)

* 2003: Great energy change approaching

* Reasons to support new hydrogen technologies: :j?;_f-?
1. To take advantage of the renewable energy potential s

2. To capitalize on the region’s strategic situation
e

2

3. Aconsolidated industry with sectors that could apply and develop new products et A o o

4. Existence of a high level of involvement in research groups

* 2003: Workshop organized by Government of Aragon

* Objective: To learn and to discuss about hydrogen as energy vector
* Results:
e Strategy to develop Hydrogen technologies in Aragon
* Foundation for the Development of New Hydrogen Technologies in Aragon

== GOBIERNO
==DE ARAGON
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3 TRANSPARENCIA
The key question here is why hydrogen in Aragon? 

Like many of you, we have a great tradition in the renewable energy sector. 

And around the year 2000, seeing the growth of the sector, we were aware that we would need a technology to handle it. 

This, together with the fact that we have a Stellantis factory, General Motors at that time, in Zaragoza, led the Government of Aragon to propose to the Aragonese business community to start working on hydrogen. 

In addition to taking advantage of the potential of renewables, we had to capitalise on the logistical situation and we already had industrial experience in Aragon for 100 years in the production of Chlor-Alkali and we had a lot of knowledge in the university and in research. 

In 2003 the definition of a strategy for the development of hydrogen technologies in Aragon and the creation of a private, non profit, foundation as an instrument to carry it out was proposed.
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AIMS OF THE PLAN:
* GENERALS

* To have a tool for the identification of opportunities of the new hydrogen technologies

* To identify strategic lines for the region and to establish a time scale and actions plans
* SPECIFICS

* To review the state of technology and to define opportunities.

* To identify specific projects for Aragon’s SMEs.

* To set across-the-board and general support actions

e To carry out a survey with longer temporary horizons 2020-2050, defining the continuity of the strategic lin ;

e hinitia
'-__ i‘ : [

A Hyckoasait
hastar 2 enin & =iyl

St 1 e
<
(2007 - 2010) (2011 - 2015) (2016 — 2020) (2021 — 2025)
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4 TRANSPARENCIA
We were the first region in Europe to have a hydrogen master plan in 2007 and we have now had four editions. The last one will end in 2025.

With it we intend to train the Aragonese industrial sector, not only as a user of technology, but also as a developer of it. 

We want to be active agents in the production and development and manufacturing of technology.
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FHa is a private, not-for-profit entity, created to promote the use of H2 as an energy vector in those fields related to the
renewable technologies and the decarbonization of the mobility and the energy sector, including the H2 production, transport
and its use in fuel cells, in transport applications, distributed energy generation, production of synthetic or alternative fuels
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5 TRANSPARENCIA
The Foundation has the aim of promoting hydrogen as an energy vector. It started with 28 companies, of which the Government of Aragon was one of, its president is the Regional Minister of Industry of Aragon.

To date, there are 91 trustees from different sectors.

Currently we have companies that are already manufacturing equipment for the hydrogen value chain.
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Colaboration / Association

) Clean Hydrogen '
£y j & Partnership w
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Hydrogen Europe
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Government of Aragon:
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==DE ARAGON REGION’S REPRESENTATIVE IN HYDROGEN EUROPE BOARD

Experlence in PI"OjeCtS

Most successful Spanish entity in the Clean Hydrogen JU:

27 projects, coordinated 10 of them

Enel Green Power/Endesa —

IPCEI: 2 projects (Hy2USE)

1AM Caecius —

Hydrogen applications
in Industry

PERTE ERHA : 3 projects (1 Pioneros + 2 Cadena de Valor)
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6 TRANSPARENCIA
In terms of collaboration, the Foundation and the government consider it essential.

And both are members of the main associations at European, national and international level. 

And we have collaborations with other associations such as Scotland, Chile or Costa Rica, 

in addition, as a Government we are in the ECH2A and we promote and co-lead the S3 Hydrogen Valleys Partnership.

The Foundation is the most successful Spanish entity in the H2 JU. We have participated so far in 27 projects, coordinating 10 of them, but we also have experience in other European programmes. 

In Aragon we have two IPCEIs in the Hy2Use programme, for the fertiliser sector or to decarbonise the use of natural gas in the industry.
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Other strengths of Aragon in R&D&I include the following large research centres and universities

Belongs to the foundation:

- Higher Council for Scientific Research (CSIC)
- Aragon Institute of Technology (ITA)
- Centre for Research on Energy Resources and Consumption Foundation (CIRCE)
- Zaragoza´s University
 
We have too important institutes specialised in:

- Nanoscience and Materials
- In Chemical Synthesis and Homogeneous Catalysis 
- In Carbochemistry 
- In the Research Plastics Industry Injection.
- In Engineering Research
And in Logistics

As companies, we have SMEs in Aragon that are leading the hydrogen equipment manufacturing sector, exporting internationally. But also energy companies, the big ones, with strong roots, almost one century ago, in the region.
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36 Regional Pillar members
* Link with H2 Valley Partnership

EUROPEAN HYDROGEN
UALLEYS PARTNERSHIP

(E Hydrogen

Europe

o 4 __(_:oordinating Regions:

= GOBIERNO
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La Région
Auvergne-Rhone-Alpes

HYER

REGION

NORMANDIE

Regional Pillar Members, May 2023
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For us as a region, collaboration between territories was always seen as fundamental and mandatory. 

We were founder members of HyER, Hydrogen Fuel Cells and Electromobility in European Regions, where we met and worked together with several of you, 

Few years later, thanks to the initiative of DG GROW of the European Comissión, about the partnerships for the promotion of Smart Specialization Strategies, S3, we proposed the creation of the S3 Hydrogen Valleys Partnership which we co-lead it with Auvergne-Rhode-Alpes, Normandy and NordNetherland. 
The partnership is a meeting place for the regions' capacities to identify complementarities and to share knowledge and experience.

From this Platform, the HE regions pillar was born, where there are currently 36 members and I have the honour to represent them in the Board.
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H2PiyR

Mapa Red hidrogeneras

HRS
4 Rodez
Biarritz
HRS
HRS Albi
Pau Toui.ouse Mnm:ﬂlier
Parn:lcma HRS
Pamiers
@ Logrofio @ Perpignan
HRS Walga
Huesca
Girona
HRS Valdespartera
Zaragoza
i~ H) HRS H2PiyR

H) HRS

HRS: Hydrogen Refueling Station / Hidrogenera / Station a hydrogen

J
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Initiatives:

http://h2piyr.eu/

DFEDA Wiy PRE  zloesz CALVERA
MIDHPYRENEES [ A
= GOBIERNO
=<DE ARAGON

Departamento de Industria,
Competitividad y Desarrollo Empresarial

Canfranc:

CTP Working Groups
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Some of the initiatives we have realised or have potential for are shown on this slide.
The H2PiyR project, financed by POCTEFA, which was the first seed to create a HRS corridor between Spain and France and now the second part of it has been launched to boost the concept.

The long awaited Canfranc, which on the Aragon side has already been tested last week to see the feasibility of a hydrogen powered train.

Or the participation in the working groups of the CTP as an environment for identifying synergies and launching projects.

http://h2piyr.eu/

Adding value for Valleys

2016 - 2022

R
L)

GHIT HTP

Building Innovative Green Hydrogen systems in an
lsolated Territory: a pilot for Europe
The start. FHa coordinated the pioneer project which
planted the seed of what is now considered
a hydrogen valley.

The Hydrogen Territories Platform (logo) is devised as an
interregicnal platform that will help participants
understand how regions can successfully replicate the
BIG HIT project concept of hydrogen-based integrated
local energy systems, in their respective territories

h2territory.eu

2020 - 2025

1
2458
HEAVENNMN

Hydrogen Energy

Applications for Valley

Environments in
MNorthern Netherlands

heavenn.org

2021 - 2025 2021

H,C

Deployment of a H2 APRIL_The Basgque Hydrogen

Ecosystem on the Corridor Association is born
Island of Mallorca

GREEM HYSLAMD

greenhysland.eu www.bh2c.org

JUNE_ together with the Department
of Industry of the Government of
Aragon
+ 80 projects identified & +2.300M £
rmobilized in Aragon up to 2035

= GOBIERNO
=<DE ARAGON

r{r¥;

EBRO

2

HYDROGEN

APRIL_presentation
and signing of a public
manifesto of cooperation
and endorsement

ebrohZcorridor.com

Departamento de Industria,
Competitividad y Desarrollo Empresarial

2023

North-Adriatic
hydrogen valley

SH.AMRBCK

Sourcing Hydrogen for
Alternative Mobility, Realising
Opportunities and Creating
HnowHow in Ireland

www.gh.ie

= GOBIERNO
=<DE ARAGON

Departamento de Industria,
Competitividad y Desarrollo Empresarial


Commentaires du présentateur
Commentaires de présentation
TRANSPARENCIA
As I said, collaboration is key for us. That is why at the level of hydrogen valleys the Foundation is the only European entity that participates in 5 H2 Valleys projects, starting by coordinating the first H2 Valley financed by the FCH JU. 

Thanks to this we defined our H2 Valley in Aragon, with more than 80 promoters and 5 vertical pillars. 

But from our experience in H2Valley, projects and partnership, we saw that no European region can have all the hegemony in the H2 value chain,

that is why we help to promote the H2 Ebro corridor that was signed in Zaragoza.
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Departamento de Industria,
Competitividad y Desarrollo Empresarial
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The Ebro Hydrogen Corridor is the most
suitable area to lead the deployment of
hydrogen in Southern Europe

=== GOBIERNO
==DE ARAGON

COMMON
OBJECTIVE

COMMON
VISION

Sustainable development of the territories

Willingness to collaborate Interregional and Multisectoral
to undertake the coordinated development of renewable
hydrogen with actions throughout the value chain

Supported by the Synergies and Complementarities of these Regional
initiatives and the SHYNE Project

v Renewable Resource Availability
v" Industrial Capabilities
v Technological Capabilities

COMMON
GOAL

Lead the deployment of hydrogen in southern Europe,
achieve sustainable results that produce social, economic
and environmental benefits, favoring the technological and
industrial positioning of Spain and the European Union in
this future sector:


Commentaires du présentateur
Commentaires de présentation
TRANSPARENCIA
Promoted together with the Basque Country, Navarre and Catalonia. 

The Ebro corridor seeks to unite the synergies of the 4 regions and the private initiative SHYNE and in this concept we have been joining forces. 

We find in this union two large off takers on the sides of the corridor, two Repsol and Petronor refineries 

and a large renewable H2 production capacity in the centre of the corridor and also great potential in terms of H2 consumer sectors, such as the PLAZA logistics platform itself in the field of heavy duty transport that I mentioned earlier. 

In addition, the four regions constitute the border with Europe through France.



Thank you very much for your
attention

= GOBIERNO
Javier Navarro,

—
_ = <DE ARAGON
General Director Industry and SMEs — Government of Aragon Departamento de Industria, 1
2 3 itividad y D Il i
Regions Representative — Board of Hydrogen Europe Competitividad y Desaollo Empresaria

inavarro@aracson.es — depvmes@arason.es
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10 TRANSPARENCIA
And I finish my presentation. I hope it has been of interest to you. Thank you very much
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Directeur général adjoint Hydrogen Europe



Vers la Dorsale européenne

de I'hydrogene en 2040
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Pipelines Storages
= Repurposed 4 Salt Cavern

Vers la Dorsale européenne e (g

=== Subsea ® Rock Cavern

’ ~ i
Other items
de I'hydrogene en 2040
@ Existing or planned Gas-Import-Terminal
* Energy island for H2 production

Helsinki

y
v
. Talinn

- En 2030, un réseau de 28 OOO km o

i
i
Stockholm [

- En 2040, plus de 53 000 km de canalisations
de H2 dans 28 pays :

{~ *Vilnius

60 7% de canalisations gaziéres converties  I'H2
et 40 % de nouvelles canalisations dédiées

- Teréga au coeur de grands projets BarMar et HySow

- CoUt de transport sur 1000 km moyen
de 0,11 a 0,21 € par kg d'hydrogéne

L]
'
k. > ~
Marsei e’,‘ . o
L4 B .
] i Rome * L
o . '
-------- .
Barcélona ' fre™ e
B . . - e EeEE .
alencia ;
Palermo
X Athens
- "- n
i .
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3 projets stratégiques pour construire le mix énergétique décarboné

& Bsow (oo

H,MED : Pilier de Développer I'hydrogéne bas Pycasso : Captage, Transport et
REPowerEU carbone et renouvelable Stockage ou Valorisation de CO,

Transporter 1 0% de la

consommation d’Hydrogene

Stockage d’hydrogene d'une

capacité de 500 GWh

20 clients industriels ciblés

orévue en europe d'ici 2030 en 2030 avec un potentiel d'1 TWh & 2 Mton CO, captées chaque année en
terme. 2030

Sur les 20 Mt de

consommation d’hydrogéne 600 km de canalisations 5 Mton CO, captées chaque année en

attendues en Europe en 2030, 2035

ce corridor pourra en S -

d'infrastructures d’hydrogéne

transporter 2 M 1_ T "
oo P g ‘”“l:_: ) s Enzoao} copdlionetioionni
— | 5 %

 En2030 | canalisation dhydrogéne
des opérateurs adjacents

Projets d'infrastructures
e 9 de Transport
“>. et de Stockage
dans lesquels Teréga
est impliqué.
\

600 km de canalisations CO,

-~
Vision des projets \
d’infrastructures CO:

~~ En2040

@ stockage aquifére

A Stockage souterrain en cavités salines

I
i
'
’ :
\ '
| ]
: /\ i
Qc
A i 0 \ 48
A A ST Bpau CRU; -
2N v =S
\\ e Port-La Nouvelle

b Teréga
Lem-nX ““~ Phase 1: 2030-2035
: "~ Phase 2 : au-dela de 2035

O CASTILLON-
LA-BATAILLE

J; Port d'importation/exportation
= = Trajets d'import ou d’export de CO: \
@ Ssites de valorisation \
\
\

Zones de stockage
o Lussagnet

A . Ba L Toulouse
__\ Routes potentielles ‘ L - ey CRUZY
_ 5 "On annemezan,.* ©
’ H:Med: BIRIATOU @ S
_.~BarMar S

-~
Port-La Nouvelle™ =




&5 TerREGA

Merci pour votre participation
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3. Hydrogen Valley Partnerships
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Basque Hydrogen Corridor.

1. Context

ENERGY TRANSITION AND ENERGY SECURITY

i E)
~ {H\'x}/ ’_l ﬁ{fﬁ f"ﬁ
. @ . issi % @ *x
- ~ EU emissions
% trading system *ﬁﬁﬁﬁ
Energy Efforts sharing

—
— ~
-~ ~

regulation

) efficiency e,
# 4 .
\

-~ ~
) £
’ (i * i
Renewable / ‘ ’
energy How will the EUreduce its | '&j‘r"e‘it:;e and
% / greenhouse gas emissions \ (LULUCF)
s 1 by at least \
@ E% | |
0
wm . 00%0 N
taxation \ | #
\ ==
by 2030? Alternative fuels
A infrastructure
e N Y,
o .
€02 emission -~ &
standards for S - =< €
cars and vans. — = = = = T
S ., % Carbon border
T } adjustment
,& mechanism
REfuelEU aviation
and FuelEU Social climate
maritime =

Fit for 55 European Climate Legislation now makes achieving
the EU climate target of reducing EU emissions by at least 55% by
2030 legally binding.

EU countries are working on new legislation to achieve this target
and to make the EU climate neutral by 2050.

SUMMARY OF EU SITUATION

High dependence on Russian gas

(40% pre-conflict)

Reduced flow of Russian gas to the EU
(-80% 2022 vs. 2021)

Low capacity to import GNL
(GNL Infrastructures
and bottlenecks in the system)

Electricity market design
(“contagion effect™)

Illustration 2. Impact of the energy crisis i
Source: MITECO 2022.

N Price
Risks

D

Physical

Supply
Risks

n the EU.

H,C

HYDROGEN CORRIDOR

European H2 Valley of the Year

i Fur
4 Partnership -mn ean Union

1. MACROECONOMIC IMPACT

Rise i natural gas prices

"Contagion effect” of the electricity market due to natural gas prices.
Impact on the gas and electricity retail market

(domestic/industrial vulnerable)

Rising inflation across the EU

Inequality/lower economic growth.

2. RISK OF GAS SHORTAGE

Supply defictt for winter 2022-2023
Difficulty in filling storage facilities.

Key measures of the PLAN +SE: More support for the energy transition value chain.

»  The implementation of the PERTE for Renewable Energies, Renewable Hydrogen and Storage (PERTE
ERHA) will be accelerated, and its current financial endowment of more than EUR 3.5 billion will be increased
by the Ministry for Ecological Transition and the Demographic Challenge, with an additional EUR 1 billion to
develop new industrial and technological capacities that reinforce the country's strategic autonomy.

*  Anew PERTE for the decarbonisation of industry will improve competitiveness and reduce energy costs in
the manufacturing sector, which is responsible for 11.3% of GDP and 20% of CO- emissions.

Hydrogen Corridor | 33
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1. Context H C
EUROPEAN GREEN DEAL: S 2
THE WORLD'S FIRST CLIMATE-NEUTRAL CONTINENT

Partnership T v vien
28 November 2018 ¢ 4 March 2020 ¢ 08 July 2020 ! 14 July 2021 ¢ 7 February 2023 !
European vision for a Proposal for a EU Strategy for: Delivering the Delegated regulation
modern, competitive, European Climate Law - Energy System European Green on Union
prosperous and climate Integration Deal methodology for
neutral economy - Hydrogen Strategy RNFBOs
p 2018 > 2019 ) 2020 > 2021 ) 2022 ) 2023 4
Presentation of the European 2030 Climate
European Green Deal Industrial Target Plan REPowerEU
{
11 December 2019 § 10 March 3630 § 17 Sept. 2020 ¢ 8 March 2022 |
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1. Context

WHY THE BASQUE COUNTRY?

VALUE CHAIN

Industrial hub with

Important SME network
Strong capital goods industry

Basque Science and Technology
Network

INDUSTRIAL PORT AND REFINERY

Industrial port with LNG (regasification) The Petronor refinery is both a producer
expertise and connected to an extensive and consumer of hydrogen.
pipeline network.

H,C

HYDROGEN CORRIDOR
European H2 Valley of the Year 2022

Clean Hydrogen »
‘i, Partnership - e Erapean union

@c ,
The B
STRATEGIC LOCATION | ‘v
~Country,is a :
On an international transport hub region of Spain,
in southern
Europe.
TEN-E (strategic electricity and gas '

infrastructure)
TEN-T (on the Atlantic Energy and Transport routes).

INDUSTRIAL FABRIC GOuco SR

GIPUZKOA

8,2 MtCO,
Refining 0,8myco:
Cement . .ARABA

Steel
Foundry
Pulp and paper

Industrial Emissions 2019



— Ambition: Strategic Positioning

1. Context

BASQUE HYDROGEN STRATEGY

ENERGIAREN il
EUSKAL ERAKUNDEA

ENTE VASCO
DE LAENERGIA "D

The Basque Hydrogen Strategy has been drawn up to drive
the creation of a hydrogen production, distribution and
consumption ecosystem in the Basque Country, based
on the region’s industrial, logistical and technological

— Basque Country Strategic Positioning

H,C

HYDROGEN CORRIDOR

rrrrr
uuuuuuuuuuuuuuu

To create a robust and sustainable local market, boosting
renewable and low-carbon hydrogen production and stimulating
domestic demand.

Basque Hydrogen Corridor.

capabilities and in accordance with the following

guidelines: .
) ) -: To make hydrogen a viable decarbonisation tool for Basque
— Action Plan f"”'t:,;: industry and other hard-to-decarbonise energy consumption
THE ACTION PLAN OUTLINING THE MEASURES DEFINED TO ROLL OUT \ sectors, such as transport.

THIS STRATEGY IS STRUCTURED INTO THE FOLLOWING SIX KEY AREAS:

1 2 3

To deploy a storage, transportation and distribution
PRODUCTION STORAGE, END USES infrastructure to support the development of the local market, and
TRANSPORT & / to provide the basis to establish the future logistics centre for
DISTRIBUTION international hydrogen trade.
4 5 6 To stimulate training, R&D and industrial development to
REGULATORY ’
TllihCIIEILIiI%-ll-_lgéll_CiL MARKET FRAMEWORK & R &D position the country as a technology exporter in a market that is
DEVELOPMENT CROSS-CUTTING expected to grow at a constant rate.
ASPECTS

Hydrogen Corridor | 36
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A leading initiative for
hydrogen development in
Spain
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2. BH2C
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Basque Hydrogen Corridor.

2.BH2C
BH2C MISSION AND KEY DATA HZC

MISSION

€€ 7o create a hydrogen ecosystem in the Basque Country which, based on specific projects
and actions and underpinned by a strategy of public-private collaboration, will enable
progress to be made in the decarbonisation of the enerqy, mobility and various other
industrial sectors. 5y

BH2C is a major project to develop a renewable hydrogen economy in the Basque Country.

Association of 46 initiatives
/7 members ongoing

Hydrogen Corridor | 38
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Basque Hydrogen Corridor.

2.BH2C

PHASES OF DEVELOPMENT

H,C

HYDROGEN CORRIDOR

European H2 Valley of the Year 2022

partnership R

é )

Phase 1: 2021-2026 Focus on the development of renewable hydrogen production

Renewable H2 production

Technological and industrial development for H2 consumption and to drive digitisation

Research projects related to H2 applications for mobility and industry

Phase 2: 2026-2030 Focus on infrastructure development, new industrial consumers and deployment of mobility

applications.
[ == L
R T
- ol [

N J
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2.BH2C

GLOBAL INDICATORS

-

N

2 N
(i)

Production of

~20,000 tonnes

per year of H, /

4 B

Vs

Production of

~1,670 tonnes

\ per year of synfuels /

-

\per year in CO, emissions via Hj

HHHHHHHHH

RRRRRRR

eeeeeeeeeeeeeeeeeeeeeeeee

N

~132.5 MW

of electrolysis

R

Q0
( CO2 ? @
883 0=~
Reduction of Investment of
~230,000 tonnes EUR 1.383 billion

\ over the period 2021-26 /

~

Hydrogen Corridor | 41

unded by
uuuuuuuuuuuuuuu


https://www.flaticon.com/premium-icon/fuel-pump_3166107

Basque Hydrogen Corridor.

2.BH2C

INFRASTRUCTURE INDICATORS

H,C

HYDROGEN CORRIDOR

5

Hydrogen Refuelling
Stations (HRS)

5 i

electrolysers

1 MR

logistics plant for truck
loading

=~

1 5

electrolyser factory

3 B

green H2 plants

1

H2 vehicle filling test
bench

e-fuels plant

buses Q

trucks -R
() ()

trains a

river boat
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Basque Hydrogen Corridor.

2.BH2C

MAJOR ACTIVITY AREAS: A COMPREHENSIVE STRATEGY

Activity Area

No. of
initiatives

Led by:

Driver projects

®

©

@ O

H,C

HYDROGEN CORRIDOR

PRODUCTION s-r.nga:GdE INDUSTRY MOBILITY CROSS-CUTTING
=
Vi II:IIP 9 :J Q
[i\ ol o)
11 projects 9 projects 7 projects 15 projects 4 projects
N\ sarralle ' ‘
’p enagaas nortegas A Universe of Engineering EusxALEEIL:?\J,::ng -— ¢J ) \\..
Petronor E e - e ey Cluster Energia "~
se Sener

Hydrogen Corridor | 43



Basque Hydrogen Corridor.

2.BH2C

PROJECT BREAKDOWN BY MAJOR ACTIVITY AREA

Y /4

Petronor

1: PRODUCTION (11)

2.5MW electrolyser for mobility

| /44

Petronor

m 10 MW electrolyser

Petronor

m DEMO synthetic fuels plant - e-fuels
Petronor

Renewable H2 production by electrolysis
(100MW)

| /&4

Petronor

Green H2 plant in Bizkaia
(BenortH2)

Hy five
H2FRE

Project for the production of on-site
generation systems

High quality hydrogen production through
urban waste valorisation (HyValue)

TUBAGEX

Green H2 from biogas from municipal

E“ GHK solid waste
Technological development and
manufacturing of state-of-the-art
S sener

electrolysers

Development and scale-up of state-of-
- the-art electrolyser with solid oxide
technology

REPSOL

Technologies to boost the H2 economy
tecnal:a (H2Basque)

nortegas

2: T&D and STORAGE (9)

H2 pipeline

o nortegas

Design and industrialisation of valves for
@ AMPO renewable gases

Demonstration of H2 leak detection and
monitoring systems (Optychs)

Design and development of compressed
H2 transport and supply equipment for

h vehicles.
‘0 CALVERA ST
/) Hydrogen

N H2 storage in salt cavities
-
REPSOL
Study of the behaviour of H2 in
o nortegas distribution networks
Key technologies for liquid hydrogen
carriers (EkarriH2)

nal:a

Multi-layer hybrid metal structures for use
monaragon  cosaninl cONtact with hydrogen (H2Mat)

Unibertoitatea polteoir
Growing virtual pipeline engineering and

production capabilities
‘o CALVERA
/) Hydrogen

2 sener

,\u "o

3: INDUSTRY (7)

Project FeXI: use of H2 to decarbonise the

industrial sector
A} CELSA" NERVACERO

Development of H2 fuel cell microCHP

asusa

Renewable energy-powered H2

production plant
GIROA () VEOLIA

H2 as an alternative to natural gas in the

_ lron and Steel Industry
sarralle

AUniverse of Engineering
Oghi

H2 as an alternative fuel in melting and
heat treatment furnaces

Aluminium industry based on new H2-
intensive technologies and processes
(GHemak)
/\j N emak\dvanced solutions for the integration
and optimal operation of H2-based

1'5.%[}9" devices (ErabilH2)

O, ® ®

PRODUCTION iPED.and

STORAGE

bq i

INDUSTRY

A

REPJOl

4: MOBILITY (15)

- H2 mobility distribution logistics

REPSOL

H2 vehicle filling test bench and
calibration laboratory

‘. CALVERA
/] Hydrogen

— Use of H2 in transporting coke
ﬁBizkaia Bizkaia bus fleet

'\ AUBIL Gipuzkoa bus fleet

. Araba bus fleet
“ehargy

Use of H2 at Bilbao airport

e

Bilbao B Bilbao Port Project. H2 Port (Hidrovan)

H2 bus project

GAF

H2 bus development project

@ Inzar
H2 regional suburban train development
e '

project
GAF

H2 train in passenger service

Biofuel Reformer (Methanol) Project
2 sener

Use of synthetic fuel (PtL) in gas turbines
ero

QiTPA

> ; :
- H2-powered river boat project (H20cean)

® ®

MOBILITY

H,C

HYDROGEN CORRIDOR

CROSS-CUTTING

ean H2 Valley of the Year

@ 8

i Partnership

Funded by
the European Union

Yo
Cluster Energia ™

Living LAB - Abanto Technology Park
Bizkaia

garbiker

LX) H2 Knowledge Centre

Se H2 Industry Platform - ACE

Decarbonisation analysis with H2
e smNAustrial, Services and Residential
sectors

ENTEVASCO.
DELAENERGIA W
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2.BH2C

TWO IMPORTANT PROJECTS OF COMMON EUROPEAN INTEREST (IPCEI) AWARDS

European |
Commission

Two initiatives of the BH2C project
have been recognised as IPCEI by the
European Commission: the Sener
project for an electrolyser factory in
Bizkaia, within the Hy2Tech wave,
and the Petronor project for a large-
scale electrolyser (100MW), within
the Hy2Use wave.

Commission approves up to €5.4 billion support

by 15 Member States for an Important Project
of Common European Interest (IPCEl) in the
Hydrogen Technology value chain
“IPCEI Hy2Tech”

Hydrogen Fi
€ uel Cells
Generation Technology
Technology

Storage,_
Transporctlailon End User
and Distribution Technology
Technology

1s1 Energy* BN
Advent* =
Ansaldo I I
AVL =

Christof e
Industries =

De Nora I Il
Elcogen® ==
Elogen il I

Enel B 1

Genvia Il
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Cummins H B
John Cockerill § 1
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McPhy* 1
Nordex —

@rsted & m
argate
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Plastic
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i by Funded by
4 Partnership - nnnnnnnnnnnnnnnn

Commission approves up to €5.2 billion
support by 13 Member States for an
Important Project of Common European
Interest (IPCEl) in the Hydrogen value
chain “IPCE| Hy2Use”

Hydrogen
Infrastructure

Hydrogen applications
in Industry

Air Liquide France Il I
Air L:gl.lide Netherlands s
= CurtHyl =

Air quuEe Netherlands —
— T

B f Bi d =
(ﬂﬂhrﬁ;sﬁ} rogen —
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2.BH2C

BH2C: EUROPEAN H2 VALLEY OF THE YEAR AWARDED BY THE CLEAN HYDROGEN

PARTNERSHIP (CHP)

"Six criteria were used to identify the winning valleys: the extent of value chain coverage, hydrogen production volume, the variety of hydrogen end

uses, project finalisation, the stakeholder landscape, and project innovativeness".
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European H2 Valley of the Year 2022
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European H2 Valley of the Year
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Global Hydrogen Valley activities and example projects from the Mission Innovation Hydrogen Valley Platform

United Kingdom Germany Denmark
-+ HyNet North West <+ H2Rivers -+ HyBalance
= BIG HIT Orkney Islands = HyBayern

-+ eFarm Austria

<+ Northern German =+ WIVA PEG:

Netherlands Living Lab Hydrogen Flagspif

< HEAVENN = Hyways for Future Region
= Hydrogen Delta
= Europe's Hydrogen Hub: Italy

-

H; Proposition -+ Hydrogen Valley e
Zuid-Holland/Rotterdam South Tyrol
=+ HZiseO Hydrogen
Belgium Valley

-+ Flemish Hydrogen Ports F .
Valley
| fi

Portugal Japan
- Sines Industrial Hub - FH2R Fukushima

Spain China

= Foshan Nanhai Xianhu
Lake Hydrogen Valley
Town

+ Zhangjiakou
Demonstration Project

- Rugao Hydrogen
Energy Town

- Basque Hydrogen
Corridor

Thailand
-+ Phi Suea House

UsA

= Advanced Clean *

Energy Storage
Project

- Port of LA, Shore to
Store Demonstration

Project
-+ Wyoming Clean France
Power Center =+ Zero Emission Valley
= Normandy Hydrogen
Chile - Hydrogen Territory
-+ Hydrogen Facility Tan Bourgogne Franche Comté
Initiative < Centrale Electrique de I'Ouest
Guyanais

. Countries with engoing Hydrogen Valley activities

i# Clean Hydrogen

Saurce: Clean Hydrogen JU, Roland Berger “Partnersh|p

L4
Oman Australia
-+ Green Hydrogen and + Crystal Brook
Chemicals Oman Hydrogen Superhub
=+ Eyre Peninsula
Gateway

MISSION Roland
) INNOVATION Bergerl
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BH2C

A leading initiative for
hydrogen development in
Spain
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3. Hydrogen Valley Partnerships
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3. Hydrogen Valley Partnerships H C
HYDROGEN VALLEY PARTNERSHIPS FOR DEVELOPMENT 2

HYDROGEN CORRIDOR

Ebro Hydrogen Corridor

A .
HY-EBRO CAT H2
M BH,C L |
W CATH2 I R B
W GEtHyGa Opania " """:ﬁ%?:?:?é?"" EBRO
. J GEtHyGa|.".".". ..~ .
H2 AEQT : v [ l'-="2C
i Ebro Corridor ) ope \ . . HYDROGEN
RTE-T Mediterranean ' LW U o v A project designed to promote inter-regional
RTE-T Atlantic  @emms i’p . connections and to serve as a link between the
: °« » ’ major regional renewable hydrogen initiatives
\ ¢ already underway in the north-east of Spain.
The Working Community of the Pyrenees (CTP)
_/:/J\\;\H The CTP is made up of the French regions of Nouvelle-Aquitaine and
(T CTP Occitanie; the Principality of Andorra; and the Spanish Autonomous Regions of
. _ Catalonia, Aragon, Navarre and the Basque Country.

Cornumided de Trabajo de los Firinecs.
Cormunautat de Trabalh dels Pirendus
Comurital die Treball dels Pirineus
Fidripatako Lan Elkerten
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MANY THANKS

BASQUE HYDROGEN CORRIDOR
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Jean-Luc Fugit
Député du Rhone, Secrétaire de la
Commission du développement durable et de
I'aménagement du territoire, Président du
Conseil supérieur de I'énergie




Merci pour votre _
attention !
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