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= Call year: 2018

= Call topic: FCH-02-5-2018: Hydrogen carriers for stationary storage of excess renewable
energy

= Project dates: 01.01.2019 - 31.07.2023

= % stage of implementation 01/11/2023: 100 %

= Total project budget: 1 999 230 €

= Clean Hydrogen Partnership max. contribution: 1 999 230 €

= Other financial contribution: 0 €

= Partners: UNIVERSITA DEGLI STUDI DI TORINO (ltaly), ENGIE (France), GKN SINTER METALS
ENGINEERING GMBH (Germany), TECNODELTA SRL (Italy), STUHFF MASCHINEN- UND
ANLAGENBAU GMBH (Germany), FONDAZIONE BRUNO KESSLER (ltaly), HELMHOLTZ-ZENTRUM
GEESTHACHT ZENTRUM FUR MATERIAL- UND KUSTENFORSCHUNGGMBH (Germany), CENTRE

NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS (France), INSTITUTT FOR ENERGITEKNIKK
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Project Summary

- High quantity of stored hydrogen >=50 kg
- Low pressure <50 bar and low temperature <100°C
- Low footprint, comparable to liquid hydrogen storage
- Innovative design
- Hydrogen storage coupled with thermal energy storage
- Improved energy efficiency
- Integration with an electrolyser (EL) and a fuel cell (FC)
- Demonstrationin real application
- Improved safety
- Techno-economical evaluation of the innovative solution
- Analysis of the environmental impactvia Life Cycle Analysis (LCA)
. - Exploitation of possibleindustrial applications
e - Dissemination of results at various levels
| people and institution in the demonstration site
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Project Concept
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/IEW HYBROGEN Project Progress/Actions

RESEARCH DAYS

15-16 NOVEMBER Temperature and pressure
COMMERCIAL HyCARE
) Achievement to-date P 55 °C
< 100 bar 25% 50% 75% 100% 25-2 bar
100
Safety Safety
10 5
% O
<30bar <70:-c
%EEE :" Low pressure Low temperature
. EE storaoe o
0-10.0 ' 0:2 T 0!4 ‘ 0!6 ' 0I8 ' 1I0 T 1l2 l 1T4 ' 1!6 ' 13 2.0

N L (n) 1.’!‘_‘\
Co-funded by

Capacrty (Wt%) . .~y Eu opean J\L g
Partnershlp Hyd rogen the European Union 5



JIEU HYOROGER Project Progress/Actions

RESEARCH DAYS

15-16 NOVEMBER Amount of stored hydrogen

LAB SCALE

' HyCARE
chievement to-date e yCaR

< 1kg 25% 50% 75% 100%

Quantity

50 kgH,

High quantity
of stored hydrogen

e
g + 1
4 +

Co-funded by
the European Union 6

e

¥, + @ B
Clean Hydrpgen European By a
. Partnership Hydrogenk~

. Wee



/IEW HYBROGEN Project Progress/Actions

RESEARCH DAYS

e EER Energy efficiency
COMMERCIAL HyCARE
RECOVERY 25% 50% 75% 100% W'Tg'o*;CM
Efficiency Environmental impact
>0 o < 50 kWh/kg H,
Total round trip External energy source with
energy efficiency innovative design

for large scale storage and use
of non-critical raw materials

eaterees "l
¥, @ B
Clean Hydrpgen European B :i. Co-funded by
i Partnership Hydrogsnk' the European Union 7



JIEU HYOROGER Project Progress/Actions

RESEARCH DAYS

15-16 NOVEMBER Integ ration
HyCARE
Achievement to-date P > Sy
25% 75% 100%

50%

HyCARE Exhibition Meeting
Paris, April 21°, 2023

Co-funded by
the European Union 8

P
Eu ropean

Hydrogen 3




e @ Exploitation Plan/Expected Impact

RESEARCH DAYS

15-16 NOVEMBER ggw%
Exploitation  Impact ™ Re

TECHNOLOGY 100
: s
80 |
FINANCIALS _ . TEAM 0 W HyCARE, MH subs
~ >r
d
L ® HyCARE, no MH subs
% =° -
 HyCARE, no MH subs, Base scenario
a0 no PCM Actualised LCoS comparison for multiple hydrogen storage technologies at 40 kg - H2
30 u Reference system 220 212,58
W GH2 - 30 bar
- 355, MERCATO 20 200 W GH2 - 350 bar
180 mLH2
10 LOHC
160 B IVH - Tife
o
Climate change Photochemical  Particulate Acidificati E hicati icity,  Resourceuse, Resource use, E 140 134,57 W HyCARE
ozone formation matter freshwater freshwater fossils minerals and o
metals I 120
=)
8
a 100
<
HORIZON s
5 60
]
<
R E S U L S .
. | I
Y 20
BOOSTER 0
Ay Actualised LCoS
. Vg

Co-funded by
the European Union

Clean Hydrogen European

Lol u'
n:

Week

_Partnership Hydroge




Communications and Dissemination

RESEARCH DAYS —
g noes

15-16 NOVEMBER ACtiViti es |

contact

HCARE )

o} & important #updates on our #hydrogenstorage tank

(Che
News, Event® & Med

|etter~
News
Results™
tacty
projec!

s had the chance to work together, exchange

Discover more on our website B httpsy//inkd.in/dPR3pMUV

udi di Torino GKN Powd:

Universita degli St allurgy Heimhoitz-Zentrum

L : +HYDROGE,
o HaNNGy,
.. 3 [} 3 MESTER
= o 17~ 21 Apyi
cont@l - 1
% oot of "“":g.(.r e f . Fri 2023 Ha""’c\'(!r

e r-.w"””\ e

\
rial
A qust
Hyc et 9 od aUING
duced
AHE alloy PrO -

ANo 05 » plant
Tikeo ?\'}ng\\:c;‘\cn storage P o
W e g

Ing; N

Clean Hydrogen European

Co-funded by
the European Union

Week

Partnership Hydrogen °







/IEU HVDRDG

RESEARCH DAYS
15-16 NOVEMBER

HyCARE
Hydrogen CArrier for
Renewable Energy
Storage

Marcello BARICCO

University of Turin

hycare-project.eu

marcello.baricco@unito.it

Clean Hydrogen :ﬁv P N Co-funded by -
..... Partnersh|p peen Brn o SOPCEN the European Union
Hydrogen



	Slide 1
	Slide 2: Project Overview
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

