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With the concentrated power of over 50 Professorships the Center for
Sustainable Hydrogen systems strives to build a sustainable future

Center for
Sustainable Hydrogen Systems

Center-Management: Prof. Pischinger & Johannes ClaBBen

%;e\j Research rl??;% Transfer

ria;;si RWNTH Clusters4Future
_,?.[ s Hz } ™\ Hydrogen
/-

Fac. 4 Master Courses I -_ . ok
Summerschool —— LMl

The Hydrogen Economy — = H,Giga

Jiilich Aachen
ARA Research Grand
Alliance Cha”enge

Infrastructure

Campus Melaten as a . Implementation of an Hydrogen Related
Blueprint for a Hydorgen m Electrolyzer with Highly Research Buildung
Economy Innovative Control System

2 | Slovenian-German Hydrogen Day, 31.01.23 © by tme — all rights reserved. Confidential — no passing on to third parties




With the concentrated power of over 50 Professorships the Center for
Sustainable Hydrogen systems strives to build a sustainable future

Center for
Sustainable Hydrogen Systems

Center-Management: Prof. Pischinger & Johannes ClaBBen

%;e\j Research rl??;% Transfer

?ﬂ R Clusters4Future
"\ Hydrogen

Summerschool - —_-
““‘\‘./ —— Leitprojekt
The Hydrogen Economy —=_ H,Giga

Jiilich Aachen
ARA Research Grand
Alliance Cha”enge

Fac. 4 Master Courses /’: Hz

Infrastructure

Campus Melaten as a . Implementation of an Hydrogen Related
Blueprint for a Hydorgen m Electrolyzer with Highly Research Buildung
Economy Innovative Control System

3 | Slovenian-German Hydrogen Day, 31.01.23 © by tme — all rights reserved. Confidential — no passing on to third parties




The cluster approach: meeting challenges through thematic (horizontal) and ={H, }
technological (vertical) networking -~ —
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The Clusters4Future - Hydrogen addresses the entire hydrogen economy and
connects research, industry and society
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Our approach: Objectives and efficacy of the projects are based on JAH))

technological, economical and social networking ~—=C
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Advantages / Disadvantages of reversible Solid-Oxide Cells (rSOC) determine
their field of application

m Advantages

High Efficiency High operation Temperatures
e

Start-up / Shut-down times

Fuel Flexibility Dynamic Operability

tainable
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Advantages / Disadvantages of reversible Solid-Oxide Cells (rSOC) determine
their field of application

Advantages

High Efficiency High operation Temperatures @A

SOFCs have the potential to achieve high conversion SOFCs operate at high temperatures (800-1000 °C), which
efficiencies, up to 60% can be a challenge for materials and components.

Reversible Operation Start-up / Shut-down times

Fuel Flexibility Dynamic Operability
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efficiencies, up to 60% can be a challenge for materials and components.

Reversible Operation Start-up / Shut-down times

Solid Oxide Cells can be operated in Fuel-Cell mode Start-up and Shut-down times of SOFCs are considerable

(SOFC) or Electrolysis mode (SOEC) longer to avoid to thermal gradients
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Advantages / Disadvantages of reversible Solid-Oxide Cells (rSOC) determine
their field of application

Advantages

High Efficiency High operation Temperatures

SOFCs have the potential to achieve high conversion SOFCs operate at high temperatures (800-1000 °C), which
efficiencies, up to 60% can be a challenge for materials and components.
Reversible Operation Start-up / Shut-down times
Solid Oxide Cells can be operated in Fuel-Cell mode Start-up and Shut-down times of SOFCs are considerable
(SOFC) or Electrolysis mode (SOEC) longer to avoid to thermal gradients
Fuel Flexibility Dynamic Operability
SOFCs can operate on a variety of fuels, including natural SOFCs can respond to load changes much slower than
gas (L/CNG), hydrogen (H,) and Ammonia (NH;). comparable systems such as PEM Fuel-Cells

Utilization of rSOC only sensible for stationary or quasi-stationary applications
such as Building Energy supply & Aviation / Maritime applications

Sustainable
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Cluster4Future P6: Solid Oxide Fuel Cell (SOFC) for flexible Fuel use to meet
Building Energy requirements
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What's the role of rSOC in decarbonized shipping? The answer to this
question is sought to be researched in 4 levels
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KEY MESSAGE

With the concentrated power of over 50 Professorships the Center for
Sustainable Hydrogen systems strives to build a sustainable future

The Clusters4Future - Hydrogen addresses the entire hydrogen economy and - (HE) -

connects research, industry and society
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RWTH Aachen University and the Center for
Sustainable Hydrogen Systems have
established themselves as a focal point for
hydrogen research in Germany

The Clusters4Future - Hydrogen dives deep
into fundamental questions regarding a
sustainable hydrogen economy and
connects research, industry and society

Building a sustainable Hydrogen Economy requires strong interdisciplinary & international
collaborations, we have started to pave the road - will you join us?
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Any Questions?

o) rew | RNNTHAACHEN
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“The best way to predict the future is to create it"

Cluster Center

Contact:
Dr.-Ing.

Sreejoe Kaniyamparambil M.Sc., M.Sc. Johannes ClaBBen
Research Associate Managing Director
Fuel Cell technologies Center for Sustainable Hydrogen Systems
Phone +49 241 80 48166 Phone +49 241 80 — 48297
kaniyamparambil@tme.rwth-aachen.de classen joh@tme.rwth-aachen.de
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-Alan Kay
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Managing Director
Clusters4Future — Hydrogen
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