GenComm Micro H2 Hubs

DR BODO GROB

-/

nterreg E
North-West Europe
GenComm



W s mdEnerge T
North-West EUrOPe o st o o o - Siieesss,.

interreg e evovaton, A
GenComm SAARLAND &

GENCOMM WP I2
SOLAR H, PRODUCTION
AND REFUELLING STATION/

GenComm Conference
Belfast, 315t May 2023

Dr. Bodo GroB; gross@izes.de




AGENDA

® Ministerium fiir ;i e “
erts<l:haft Innovation, - '.'m (XX XA i iILeri eg
Digitales und Energie 0 0o’
: 3 s North-West Europe

SAARLAND * GenCamm

Europesn Regional Development Fund

% IZES gGmbH
%% Hydrogen

% GenComm Work Package I2: Solar Powered Hydrogen /
Production and Refuelling Station

%% Direct and Indirect Outcomes of GenComm

% Conclusion

HILCIrey -
North-West Europe
_GenComm



IZES GGMBH: LOCATION

A%

Source:https://www.interreg.de/INTERREG2021/DE/Foerderung/ SechsPFE;grammraeu / * Ministerium fur I nt erre i
Nordwesteuropa/nordwesteuropa_node.html Dt und Brergie” S North-West gu rope  —

Europesn Regionsl Development Fund

e IZES is located in
- Saarbricken, the
NIE £

LANE Capital of the Federal
Amsterdam State Saarland
ruuél‘l'@s/BEu e Anprox. 90 km from
Luxembourg the Clty of
~
o Luxembourg

F—Salelaln o PROSORET, |

300 Kilometer
| — | /\




HILCIrey -

IZES GGMBH

HILCTICY

% Founded in 1999 as non-profite research organlsatg‘;;gg"r;ejf Europe

% Shareholders: Federal State Saarland (~70%), seve e

regional utilities, the University of Saarland and the Un SAARLAND.
of Applied Science Saarbrtcken

%% Interdisciplinary team with educational background in
engineering, law, economics, forestry, social and natural
sciences

%% 80 employees, including the administrative department as

well as bachelor, master and PhD students
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HYDROGEN - WHO ARE YOU?
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HYDROGEN & FUEL CELL TECHNOLOGY RESEARCH AROUND

THIRTY YEARS AGO

One major area of research was in the
field of Proton Conducting Ceramics

= The Perovskite (ABX;) family seemed to
be a good candidate

= Barium Calcium Niobate
(BaCagg,Nby 1504 73 or BCN18) was
handled as one of the most promising

new membrane material for solid oxide
fuel cells (SOFC)

= Why? The operating temperature of a
SOFC using BCN18 is 300°C lower than
using doped zirconia.
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HYDROGEN AND FUEL CELL EUPHORIA AROUND TWENTY YEARS AGO

aus Gas ... Licht aus Gas ...
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HYDROGEN (TECHNOLOGY)-HYPE TWENTY YEARS AGO AND AT
PRESENT
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(@ Wasserstoffabsatz 2,5% des Kraftstoffbedarfs Quellen (EU Ziel). Schatzungsweise 40 % __— 3
entsprechend der Verkehrswirtschaftlichen werden davon durch Wasserstoff abgedeckt. Exhibit 5 - Announced clean hydrogen production volume by pathway
Energiestrategie 20% of fuel consumption from renewable Cumulative production capacity, MT p.a.
Hydrogen sales 2,5% of fuel sales according sources (EU-target). Estimated 40 % of it will As of May 8, 2022
to the transportation energy strategy be covered by hydrogen.
100% — o ° 26.2
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g : : ° as of 2022 ’
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Hydrogen Insights Report September 2022
Absatzprognose fur Treibstoff Sales Forecast for Fuel ' Pralinary shucies or et press amcunosmant siage Hydrogen Council, McKinsay & Company

Feasibiity study or front-end engineering and design stage
! Fnal nvestment decision has been taken, under construction, commissioned or operational
Source: Broschure Clean Fuel, Gesellschaft fir Hochleistungselektrolyseure zur Wasserstofferzeugung mbH (GWH)
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GENCOMM WP 12

Work Package 12

= [ZES was responsible for the construction of a solar powered
hydrogen production and refuelling station

Why a Hydrogen Refuelling Station at IZES?

= In 2014 IZES build a quasi-autarkic solar powered charging station
for Battery Electric Vehicles.

= Fuel Cell Electric Vehicles could be seen as the next evolution step
of Battery Electric Vehicles.
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GENCOMM WP 12
Planned Design of the Solar Powered Hydrogen Refuelling Station
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GENCOMM WP 12

Facts and Data of the Solar Operated Hydrogen
Refuelling Station

= Location: Innovation Campus Saar, 66115 Saarbrticken,
Altenkesseler StraBe 17A1, Headquarter IZES gGmbH
= Energy supply: PV-Array with 30 kW peak power

=  Containerised solution: two 20 feet container with a
separated dispenser

= Hydrogen production: two different electrolyser (AEM
and PEM) with a maximum H, production of 5 Nm3/h

= Hydrogen storage capacity: 58 kg at two different
pressure levels 450/950 bar

= @Gas quality: 5.0 or 99,999% or at least according to the
fuel standard

= Suitable for 700 bar vehicles
=  Maximum refuelling time is less than 30 min
= Operation as a non-public research station
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GENCOMM PARTNER MEETING #03: DECEMBER 2017,
SAARBRUCKEN
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Message from Saarland State Secretary SAARLAND

Introduction and

welcome message
by State Secretary
Jurgen Barke (now
Saarland’s Minister
for Economics,

Innovation, Digital

and Energy)
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GENCOMM WP 12: PV ARRAY WITH APPROX. 30 KWP
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Netzero

GENCOMM WP I2: HYDROGEN PRODUCTION AND REFUELLING STATION
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GENCOMM WP 12: HYDROGEN PRODUCTION AND REFUELLING STATION
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GENCOMM WP 12: MEETING #23; DECEMBER 2022, ST. INGBERT
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Direct outcomes

= [nstallation of the solar powered H, production and refuelling station

= [nstallation of the 30 kWp PV system, which delivers the green electricity
to operate the H, production and refuelling station (HRS) /

= Future usage of the HRS as a unique training facility or as showcase for
educational topics; e.g. the certified TUV course "Specialists for Hydrog
Technologies”

= Establishing an excellent pan-European network in the field of hy
technologies =2 “The GenComm Family” and beyond!
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Indirect outcomes

= GenComm was the first hydrogen project at IZES after the initial
hype at the beginning of the new millennium

= After the launch of GenComm in 2017, more than ten hydrogen

related projects were started at IZES and several more are /
currently in the application phase

* TransHyde /
= HALLIE

= SH2AMROCK
= KoNSTanZE
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CONCLUSION
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GenComm was a very

successful project!
Hydrogen may not
be the only No. 1 but
In any case an
important pillar on
our way to
decarbonise the

European energy
economy in a
sustainable way!
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