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PROJECT SUMMARY

= Project topic: Hydrogen Territories, H2020 FCH JU & Scottish Gvmt co-funded
= 12 partners from across EU + project supporters

= Main goal: demonstration of an integrated energy system based on hydrogen
=  Project dates: 2016-2022

= % stage of implementation 01/11/2019: [approx. 70%]

= Total project budget: [circa. 13m¥€]

= EU/FCH JU grant contribution: [5m€]
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RATIONALE
ﬁ 20 islands
= ~21.000 inhabitants
58MW RES
47MW wind +
wave/tidal
PROBLEM/NECESSITY SOLUTION FOR ORKNEY
» Orkney-UK interconnector » Transition to local low carbon economy,
30MW capacity » Electricity, transport and heat demand
» Electricity grid overloaded via hydrogen
» 20-30% RES annual curtailment » Local seasonal energy storage
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Building Innovative Green Hydrogen
Systems in Isolated Territories

H2 Local Energy System
v'Supply: green H2 from wmd &" -
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LOCAL & WIDER IMPACTS

» Delivery of local/national/EU Low C Economic & Energy Strategy

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

» Validates business/ownership models for integration of RES locally via local hydrogen
(H2 Valleys & H2 Islands case study)

» Overcomes grid constraints, reduces curtailment and facilitates expansion of local
renewables (wind & marine)

» Optimizes (grid) investment & improves grid management (optimizes use of assets
and local grid)

» Boosts local economy including development of local skills, innovation & qualified jobs
in emerging technologies: socio-economic benefits
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Learning by Doing — Some lessons learnt

» Complexity of deployment of H2 across entire value chain (legal, logistics,
boundaries/interfaces)

Logistical challenges (geography, remoteness, materials, climate)

RCS challenges (pre-commercial deployment)

Management of PPPs & private/public co-funding (don’t overpromise)

Allowances for complex Project Management, Engineering & Integration (contingency)

Operational competence: local training & up-skilling

vV V VYV VY V V

Ongoing local community involvement
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Building upon BIG HIT — Next Steps

» Scaling-up: > 70m€ investment in place for hydrogen deployment in Orkney
(HYSEAS Ill, ReFLEX, ITEG, HyDIME projects)

» Replication & co-operation with other EU regions (ongoing through HTP platform)

» Scaling-up — Hydrogen Valleys & Islands:

v EU flagship initiatives building upon BIG HIT

v" Development of local hydrogen ecosystems (sector coupling, deployment across entire value
chain, pre-commercial scale)

v’ Facilitate PPPs & private/public co-funding structures

v Apply technical/financial/logistics knowledge (de-risking)

4

Lessons learnt replicable to other projects & regions!
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What the Hydrogen Territories Platform (HTP) is?

Interregional platform that will help members understand how regions can successfully
replicate the BIG HIT project concept of hydrogen-based integrated local energy systems,
in their respective territories.

Tools:

» Website

» Replicability tool

» Webinars and face to face meetings (if possible due to Covid-19 situation)

The Platform is chaired by the Foundation for Hydrogen in Aragon (FHA) and the Scottish
Hydrogen and Fuel Cells Association (SFHCA), in the framework of the BIG HIT project
and with the support of their project partners.
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How the HTP defines a Hydrogen Territory?

“Isolated or remote territory aiming to demonstrate deployment of FCH technologies in
an integrated manner, supporting decarbonisation of the territory or region across
multiple sectors (e.g. heat, power, mobility, industry), while demonstrating also the
wider socio-economic benefits of the BIG HIT concept to support local job creation,
innovation, training and skills development and ultimately development of the local
economy”

What makes the HTP different to other initiatives?

* ‘“Learning by doing” approach (technical expertise and experience) -> cooperative
learning platform
* Isolated or remote territories
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Main Objectives

Ensure the replicability of the BIG HIT project concept, and particularly replication of
business models, based on the use of hydrogen and fuel cell technologies in integrated
local energy systems

» Network of knowledge transfer

» HTP members would aim to deploy and demonstrate the entire hydrogen value
chain into a local ecosystem, that is, generation of hydrogen from locally
available renewable sources, supply & distribution and local end-use of hydrogen
across several local end-user applications.
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Become a HTP member

Two different kind of members:

* Hydrogen territory: a local authority, alone or with a group of stakeholders, a regional
consortium or association, etc. representing an isolated or remote territory aiming to
demonstrate deployment of FCH technologies

 Other members: entities interested in joining the Network of knowledge transfer
promoted by the HTP and the demonstration actions but not directly linked with a

regional or local initiative

http://h2territory.eu/about-the-htp/#beacome-a-member
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What is expected from members? Scope and members’ roles & benefits:

Scope: exchange of information to exploit replication possibilities of the BIG HIT concept
to other remote regions/territories.

Members’ benefits — access to:

» Key project deliverables: local energy system design, LCA & business models and key
technical reports.

» Methodology & practical considerations re logistics of transporting H2 across
islands/remote territories (key lessons & best practices).

» Methodology & recommendations for project replication.

Members’ role:

» Feedback on key project deliverable: replication methodology.

» Provision of data for development/validation of methodology.
O
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Website (http://h2territory.eu/)

HTQ BIGHIT

About the HTP ~ Replicability Tool Publications News Events Contact

-
Hydrogen Terrlfones Pla¥
Learmqg by Doing & Leadmg
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Hydrogen Valley support for 20 Million Euro

Showcasing large scale hydrogen ecosystem

HEAVENN KEY FACTS:

North Netherlands (Gronningen /
Delfzijl / Emmen)

Total project circa 90 million Euro

31 partners (public + private)

Project supported by 65 parties (Nat.
+Int.)
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Electrolysis for green H2 production,
H2 Mobility: buses, passenger cars
and trucks

H2 Refueling stations

E-Kerosene for aviation

H2 for an inland water transp
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https://www.youtube.com/watch?v=L27dkYyg04g




Call 2020 — 10M€ funding for...

...Hydrogen islands

Decarbonising islands using renewable energies and hydrogen - H2 Islands

@ Showcasing the ability of hydrogen and its associated technologies to decarbonize islands in EU
&

Demonstrating how H2 enables sector coupling and allows large integration of renewable energy
on the selected island

= All H2 produced from RES installed on the island (“CertifHy Green H2"” should be used)
A * At least 2 FCH applications from energy and transport sectors

* At least 300 tons H2/year should be produced and consumed on the island

* The replicability and scalability of the project is fundamental.

* Identify and secure additional funding -> include financing scheme

* Long-term vision (roadmap) on the local/regional H2 economy plans on the island towards 2050




11 European Regions to benefit from the FCH JU’s Project

FCH
Development Assistance (PDA) for Regions %,%Mﬁ
Project Development 11 Eyropean regions W(-?-re se.-lected (.out. of 35 ) to benefit from qirect
assistance for developing high quality, integrated hydrogen project

Direct PDA support
Observers' Network

~

Detailed project budgets
Detailed project plans
Financing and funding plans

Strategies and best practices for "_‘«
procuring : - |
= Deadline: 27 February 2020 ol ‘ =

Link to PDA: here

FCH Q PROJECT DEVELOPMENT

ASSISTANCE FOR REGIONS
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Next agency under negotiation

Valleys also in the focus

Hydrogen Europe Research Board, Hydrogen Valleys Cross-Technical Committee Leader

‘ PILLAR PILLAR " ‘
H2 PRODUCTION H2 DISTRIBUTION f

SO1: Low carbon H2 production S$03: H2 delivered at low cost SO5: Transport vehicles
* Electrolysis + Large scale storage Priorities
+  Other modes of production + H2inthe gas grid + Technology building blocks
+ Transportand storage in liquid +  Truck and large vans (HD)
carriers +  Maritime (Ships & Port)
« Transport by road, ships, etc Other new applications
+ Key techno for distribution «  Aviation
= Train
* Coach
S02: Integration of renewables S04: Refueling infrastructure SO0B6: H2 for heat and power (in
* Role of electrolysis + HRS for multiple applications building and industry)
» H2 Stationary FC
+ H2 Burners and turbines
« (alsogas grid)

SOT7: H2 decarbonises industry ‘
+ H2 in industry I
]

’ Regulations, Codes, étandards. Training, Safety, etc.

11
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Contacts:

https://www.bighit.eu/
http://h2territory.eu/

Dr Enrique Troncoso
etroncoso@systengconsulting.co.uk
Jesus Simon
jsimon@hidrogenoaragon.org

Dr Nigel Holmes
Nigel.holmes@shfca.org.uk
Guillermo Figueruelo
gfigueruelo@hidrogenoaragon.org

This project has received funding from the Fuel Cells and
Su pported by: Hydrogen 2 Joint Undertaking under Grant Agreement No
FCH (700092). This Joint Undertaking receives support from the
European Union’s Horizon 2020 Research and Innovation
programme, Hydrogen Europe and Hydrogen Europe Research.
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