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Introduction

WHY HYDROGEN IN ARAGON?

* First Wind Farm in Spain installed near Zaragoza
e 2003: Great energy change approaching

* Reasons to support new hydrogen technologies:

1.
2.
3.
4.
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To take advantage of the renewable energy potential

To take advantage of the region’s strategic situation
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Existence of a high level of involvement in research groups =

sty

A consolidated industry with sectors that could apply and develop new products

e 2003: Workshop organized by Government of Aragon

* Objectives:

* To learn and to discuss about hydrogen as energy vector

* Results:
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» Strategy to develop Hydrogen technologies in Aragon
* Foundation for the Development of New Hydrogen Technologies in Aragon
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Hydrogen Master Plans in Aragon ) et

AIMS OF THE PLAN:
. ENERAL ?
GENERALS xs

* To have a tool for the identification of opportunities » QV blogies

* To identify strategic lines for the region and to 6"\ «actions plans

* SPECIFICS 0?
* To review the state of technolog QQs % fes.
W o

* To identify specific projers

e To set across-the>r

A Hydrogen Q
Master Plan in ‘

Q HYDROGEN MASTER PLAN IN ARAGON
[2071 - 2015)

2010) (2011 — 2015) (2016 — 2020)
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We are located in the Walga Technology Park situated in Huesca. Our facilities are comprised of
some 1,200 square metres between offices, laboratories and a workshop.

Our unit is unique in Spain, and with 8.5 metres in height, safety measures (ATEX), gas detection
equipment and ventilation, represents a suitable installation to work with large scale hydrogen
equipment.

The building is part of the project call: Technology Infrastructure for Hydrogen and Renewable
Energies, ITHER, conceived and carried out by the Foundation.
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Technoloc

1. Hydrogen Production and Purification Technologies
2. Hydrogen Storage Systems

3. Fuel Cell Solutions/Applications

4. Systems integration s -
5. Sustainable Mobility Solutions

6. Energy Efficiency

7. Training

1. Consulting

2. Funding Opportunities

Project Managemn

PRODUCTS

PRODUCE

7, o8
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National Participation

AeH2, Spanish Hydrogen Association

A&l
« Board Members

APPICE, Spanish Association of Fuel Cells

* Secretary

« Board Members

PTE HPC, Spanish Platform of Hydrogen and Fuel Cells

« Board Members

AENOR

AENOR

CLUSTER
ENERGIA :
ARAGON

+ Comité AEN/CTN 181: Tecnologias del Hidrégeno

Claster de la Energia de Aragon

Founder Members
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International Participation

HER, Hydrogen Europe Research (former Nerghy)
ﬂ Hydrogen Europe

w Research * Board Members

HyER, Hydrogen Fuel Cells and Electro-mobility in European Regions

| I . Goverment of Aragon
y E R . Founder Member
- . Board Member

CENELEC (Comité Europeo para la estandarizacion sector eléctrico)

GENELEB *  Working Gorups:

EUROPEAN COMMITTEE * Hydrogen Production
FOR ELECTROTECHNICAL STANDARDIZATION
* RCS

IEA, International Energy Agency
*  TASKSs Participation
*  Working Group Leader TASK 24

»
lea * Integration of wind power and hydrogen

» Participation of 9 countries
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Training and Dissemination activities

HYDROGEN TECHNOLOGIES
IN ARAGON

Participation in the organization of Conferences, seminars and days of scientific and technical support:

Il European Hydrogen Energy Conference, EHEC 2005, Zaragoza 2005 eeC

‘conappicelss

2001 LA Dt
L\JUQ | coveusat

Il Congreso Nacional de Pilas de Combustible, Zaragoza 2008

(=

Il European Hydrogen Energy Conference, EHEC 2014, Sevilla 2014 %%i;i:

Zou4
Promotion of WHEC 2016 in WHEC 2012 y 2014 Hz 019 %
XX World Hydrogen Energy Conference, WHEC 2016, Zaragoza 2016 %";’g}zemg
Il Congreso Iberconappice 2017, Huesca 2017 ET;TT I
IV European Hydrogen Energy Conference, EHEC 2018, Malaga 2018 ’ Eog
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Colaboratives Initiatives

1. Private R&D&i Partnerships
2. Public R&D&:i Partnerships
3. Public-Private R&D&i Partnerships = GOBIERNO
. =<DE ARAGON
4. Collaboration Agreements Departamento de Innovadn,
Inwestigacicn y Universidad
5. Training Grupo Investigacion reconocido
H2+I: Hidrégeno para la Investigacion
6. Technology Transfer Agreements

PLAN ESTATAL DE INVESTIGACION
CIENTIFICAY TECNICAY
DE INNOVACION 2013-2016

7 GOBIERNO MINISTERIO
i—» DE ESPANA DE ECONOMIA
Y COMPETITIVIDAD

SEVENTH FRAMEWORK
PROGRAMME _— _—

FUEL CELLS AND HYDROGEN

FCHY | J0INT UNDERTAKING

\. /I(I_ERREG VG Education and Cul.ture . A I] agrupaciones % - -

INN  REGions OF EuROPE StARING SOLUTIONS I_e ona rd 0 d a Vl nci AN empresariales

innovadoras Spain Cluster

29/11/2018 TRASPORTI AD IDROGENO PER UNA MIGLIORE QUALITA DELL’ARIA

La transizione energetica in Pianura Padana: un’infrastruttura condivisa per I'idrogeno



Experience in collaborative projects

BIG HIT
BIG HI T
Web oficial
ELYPLUS
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DEMO4GRID

z

=
DEMO
4GRID

Web oficial

©

SOFT-CDC 4.0

SOFT-CDC4.0

Web oficial

rrovmtam

Web oficial

VUELTAH

FECYT {+

A

SustainHuts
Web oficial

SUSTAINHUTS
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ELYNTEGRATION
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Experience in collaborative projects

POCTEFA i,

ELY4OFF

HIT

SustainHuts

g HyTechCydling
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H2PiyR (POCTEFA - INTERREG)
Hydrogen corridor for the Pirineos / Pyrénées France — Andorra — Spain

ELY4AOFF (FCH JU) http://ely4off.eu/
PEM ElectrolLYsers FOR operation with OFFgrid renewable installation

BIG HIT (FCH JU) https://www.bighit.eu/
Building Innovative Green Hydrogen systems in an Isolated Territory. A
pilot for Europe

ELYNTEGRATION (FCH JU) www.elyntegration.eu
Grid Integrated Multi MegaWatt High Pressure Alkaline Electrolysers for
Energy Applications

SUSTAIN HUTS (LIFE+) http://sustainhuts.eu/
Sustainable Mountain Huts In Europe

HYTECHCYCLING (FCH JU) http://hytechcycling.eu/
New technologies and strategies for fuel cells and hydrogen
technologies in the phase of recycling and dismantling
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ELY4AOFF

PEM ELECTROLYSERS FOR OPERATION WITH DEVOLOPHENT OF NEW

HYDROGEN TECHNOLOGIES

OFFGRID RENEWABLE INSTALLATIONS IN ARAGON

QFCH).
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—>  Water
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Available at demo site Scope to be developed Already existing in FHA Already existing
(Huesca) in ELYAOFF (updating of storage in FHA

foreseen within ELY4OFF)
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ELY4OFF

PEM ELECTROLYSERS FOR OPERATION WITH FOUNATRNER A

DEVOLOPMENT OF NEW

O FFGRlD RENEWABLE INSTALLAT|ONS :;lvgnn‘t\)ggmmcuumomes

PEM ELECTROLYSERS FOR OPERATION WITH
CFFCRID RENEWABLE INSTALLATIONS

This project has received funding from the Fuel Cells and Hydrogen 2 Joint
Undertaking under grant agreement No 700359. This Joint Undertaking
receives support from the European Union’s Horizon 2020 research and

innovation programme and Hydrogen Europe and N.ERGHY. The budget of
the project is 2.315.217€

More Info: www.fch.europa.eu
http://ely4off.eu
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SUSTAINHUTS
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4 workshops in different EU countries

2 networking events

Guided visits to demo huts

4 brochures to raise awareness

4 general and 3 technical guidelines

1ty and hut of kerosene avoided 1 recommendation guideline for authorities

21% t/y and hut of CO,, avoided
0,5 t/y and hut of NOx avoided
20% energy reduction in each hut
3 helicopter trips per year reduced

29/11/2018 TRASPORTI AD IDROGENO PER UNA MIGLIORE QUALITA DELL’ARIA

a transizione energetica in Pianura Padana: un’infrastruttura condivisa per I'idrogeno



FOUNDATION FOR THE
DEVOLOPMENT OF NEW
HYDROGEN TECHNOLOGIES
IN ARAGON

BIG HIT I —

A new concept, hydrogen Territories

Guillermo Figueruelo Malo gfisueruelo@hidrogenoaragon.org

Business Development Manager

Foundation for the development of New Hydrogen Technologies in Aragon

29/11/2018 TRASPORTI AD IDROGENO PER UNA MIGLIORE QUALITA DELL’ARIA

La transizione energetica in Pianura Padana: un’infrastruttura condivisa per I'idrogeno


mailto:gfigueruelo@hidrogenoaragon.org

BIG HIT

RATIONALE: ORKNEY ISLANDS HYDROGEN TEGANOLOGIES

ﬁ 20 islands
LN ~20.000 inhabitants

FOUNDATION FOR THE

IN ARAGON

58MW RES

47MW wind+ 11MW wave/tidal .-
Transtition to low carbon economy,

Orkney-UK interconnector meeting EIeCtrlatV: transport and heat
30MW capacity == via hydrogen

Electricity grid overloaded

30% curtailment
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BIG HIT
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How did we land there?

Memoradum of Understanding SHFCA — FHa
September 2015

SCOTTISH
Hydrogen

& Fuel Cell
ASSOCIATION

BIG Hit Project
FCH JU Call 2015

HIT

Trade Mission SHFCA — FHa in Aragon
February 2017
Participation Scottish and Aragonese Governments
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BIG HIT
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12 PARTNERS FROM EUROPE HTOROGE TEGHOLOGES

IN ARAGON

FUNDACION PARA EL

1) Industry + 2)Research & Education + 3) Public Administration

+ 4)C|V|I Soaety
. CALVERA |
mApie  ORKNEY Bl

lTM POWER Is.anps CounciL

Energy Storage | Clean Fuel

v scomsr[g DTU \\\’\&gggfg\:’umtv

—Scotland

>—
& Fuel Cell H Empowermg Communities

ZETD T oN noBLITY ASSOCIATION
giacomini EMECYV—
WATER E-MOTION S el S———
Regions and associations supporting the project r' /
M Innovate UK Plstands | CRM OPMR
Covernment A (Hyer

lomairt na Gaidhealtachd ‘s nan Eilean
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BIG HIT
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QUADRUPLE HELIX

Committee of the Regions. European Union, 2016.
Using the Quadruple Helix Approach to Accelerate the Transfer of Research and
Innovation Results to Regional Growth

How to start
entrepreneurial
discovery process

Kick-start with consultation in
quadruple helix:

Detect potential boundary-
spanners between different
stakeholder / interest groups,
new innovative
entrepreneurs, hidden
champions, or persons with
a potential for this is one of
the aims of this first step. ...

Research

& education
public and private
research bodies,
universities, education
and training,
science and
technology parks,
Technology transfer
offices, etc.

Business
manufacturing and
services, primary sectors,
financial sector, creative
industries, social sector,
large firms, SMEs,
young entrepreneurs,
students with business
ideas, cluster and business

organisations,

if relevant at different NGO and citizens'
government levels, Initiatives
agencies e.g. for regional societal chal
development, which inn
business advice, solution
public procurement "
offices, incubators, etc.

Public
administration

Civil society

See new annex lll of RIS3 Guide
Users
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BIG HIT
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% oo

Total
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BIG HIT

FOUNDATION FOR THE

PROJECT STATUS HVDROGEN TEGHVOLOGIES

IN ARAGON

e Commissioned first H2 production site -
Green H2 being produced from tidal &
wind electricity on Eday

e Second production site ongoing
installation

e Trial runs for transportation of H2 on the
ferries ongoing
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BIG HIT

PROJECT STATUS o,

HYDROGEN TECHNOLOGIES
IN ARAGON

y

(&) T POWER ikl g

* Five EV/H2 vehicles already in Orkney -
first refilled with local green hydrogen
completed!)

 CHP unit at the harbour commissioned
— gt and providing auxiliary power to ferries
> (fuelled by local green hydrogen!)

* Developing replication, social studies &
business models (added value!)
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IN ARAGON

B I G H IT FOUNDATION FOR THE
OCAL & WIDER BENEFITS - IMPACT HYROGEN TEGHVOLOGIES

» Pioneer pilot project — first in Europe as validated by EC (visibility, exposure
& public awareness of potential of H2 as energy vector)

« Validates commercial/ownership models for integration of RES locally via
local hydrogen (H2 Valleys case study)

» Delivery of local & national Low Carbon Economic & Energy Strategy

» Boosts local economy including development of local skills & qualified jobs in
emerging technologies

« Overcomes grid constraints and harness local (otherwise curtailed)
renewable resources (wind & marine)

* Reduces (grid) investment & improves grid load management (optimizes use
of electricity assets and local grid)
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BIG HIT

FOUNDATION FOR THE

LESSONS LEARNT HYROGEN TEGHVOLOGIES

IN ARAGON

Project development Project delivery
e Co-funding complexity * Financial flexibility (prioritize)
e Adequate budget & contingency * Technical complexity (flexible
timescales)
* Management of community
expectations (don’t e Account for complexity of
overpromise!) logistics & impact on local
community

e Consider local & national
strategy/policy background * Management of stakeholders &
public perception
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BIG HIT

BUILIDING INNOVATIVE GREEN HYDROGEN SYSTEMS
IN ISOLATED TERRITORIES

FOUNDATION FOR THE
DEVOLOPMENT OF NEW
HYDROGEN TECHNOLOGIES
IN ARAGON

HIT

The BIG HIT project has received funding from the Fuel Cells and Hydrogen 2
Joint Undertaking under grant agreement No 700092. The Joint Undertaking

receives support from the European Union’s Horizon 2020 research and
innovation programme.

More Info: www.fch.europa.eu
https://www.bighit.eu
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