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INNOVATIONS IN HYDROGEN
INFRASTRUCTURE

Dionisis Tsimis — Project Officer, Clean Hydrogen Partnership
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Strategic Research & Innovation Agenda

Clean Hydrogen JU SRIA 2021-2027
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https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
https://www.clean-hydrogen.europa.eu/about-us/key-documents/strategic-research-and-innovation-agenda_en#:~:text=Strategic%20Research%20and%20Innovation%20Agenda%20(SRIA)&text=The%20Clean%20Hydrogen%20JU%20will,scaling%20up%20of%20hydrogen%20applications.
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% Funding per application Aboveground
Storage (4 Projects)
6%

Underground Storage
(7 Projects)
33%

42 Projects

(7

165 M€

Pipeline Repurpo
(4 Projects)
7%

Clean Hydrogen Hydrogen Transport
. Partnership Projects)

6%
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% Clean Hydrogen HYDROGEN STORAGE

. Co-funded by
i Partnership

the European Union

Salt Cavern Demonstrator

h U pster @ 4.5 Years duration
5M€ of funding

700
€/kgH,

PROGRAMME COVERAGE

METAL HYDRIDES

» - 3tonnes of Hydrogen stored in a salt cavern
ﬂ - 100 pressure cycles performed 110-150 bar

- Replication Roadmap 4 key regions

@ - Specific Capex 16-29€/kgH,
|.. - Repurposing a Natural Gas site can offer a CAPEX reduction of 25%

COMING
SOON..

Devil is in the details — Hy DRA

NG Salt Caverns - 50 years to reach 244TWh
Estimates for H2 storage demand by 2050 - 300 TWh
So far 9.1TWh has been announced by 2030

LgeE. FLAGSHIP PROJECTS

- 100 tons cycled between 2 caverns - 4 seasonal cycles in Austria
- 2 Replicators FR + DE = 20,000 tons - 4 Replicators HU, NL, AT, ES = 26,000 tons
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https://hystories.eu/wp-content/uploads/2022/12/Hystories_D5.5-2-Major-results-of-techno-economic-assessment.pdf
https://hystories.eu/wp-content/uploads/2022/12/Hystories_D5.5-2-Major-results-of-techno-economic-assessment.pdf
https://hystories.eu/wp-content/uploads/2022/12/Hystories_D5.5-2-Major-results-of-techno-economic-assessment.pdf
https://www.h2eart.eu/

COMPRESSORS
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INNOVATIVE H2 COMPRESSION

@ hy-feell
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hy-fcell Award 2025 - wi

Compressor installed in HRS
60 kg/h
1 year testing

| Gt HIGH PRESSURE LOGISTICS

HIGH-FLOW REFUELLING
COMPONENTS

Adapting to heavy-duty

requirements

«®PRHYDE  RHeal)

Hydrogen refuelling

Validate protocols to refuel 100kg in 10’:

- Manufactured components
- Testing started

Co-funded by
the European Union

LOGISTICS
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ROAD ﬁﬁﬁﬂﬁ Tube Trailers
® 00 TRHYP

Type V 700 bar
1,500kg




~ Glean Hydrogen LIQUID HYDROGEN INFRASTRUCTURE -

Partnershlp the European Union

LIQUEFACTION STORAGE REFUELLING
‘ - .
NILTLH SelHyVEHR
I e Novel Insulation Concept for both High-flow liquid
andbeyond S stationary and on-board storage hydrogen delivery

Pushing the boundaries!
SoA: 1-2 kg/day
TRL 5 at project end

LIQUEFIER
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Next gen tank for shipping of LH2

5 tons per hour
Zero boil-off

Targets 8 kWh/kg and cost of <1.5

To be demonstrated in 180m3

€/kg @100kg/day Scalable design to 200,000m3

—— ... ENGIENew Ventures (ENV)
T nvest in start-up MAGNOTHERM



. Clean Hydrogen HYDROGEN CARRIERS e

Partnership the European Union

LOHC

Full storage and release
2.000h testing
99.7% purity

IEA Global Hydrogen Review 2025
Figure 4.2 :::)altee:;l :;a::rlfll;-“;st :gfelz,“;:;%iss'ons hydrogen by carrier, excluding AM M O N I A C R AC K I N G

@ Ammonia ® Methanol @ LOHC Gaseous hydrogen

\ ¥ Liquefied hydrogen ~ @ DRI/Steel @ Synthetic liquid fuels @ Synthetic methane

Catalytic
2017 Membrane
Reactor

Vo
2020 ’/' WINNER

Low Pt catalyst
development

@ Aﬂ dreaH C"% 10x reduction of
2022 ! unl®HCked

Pt compared to

SINGLE Two generations low SoA
CRM catalysts

! ! !

10kgH,/day prototype
Hydrogen carrier delivery cost (for 3000km ship transfer) 2.5€/kgH,

Hydrogen carrier specific energy consumption 17 kWh/kgH,
S
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