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Dear participants of the Helmholtz Energy Conference 2023,

A transformation of global energy production towards a greenhouse
gas-neutral energy system is becoming increasingly urgent, but
faces us with a multitude of technical, systemic and societal
challenges.

What answers do we as Helmholtz Energy researchers have to
these pressing questions of our time? Which solutions can we offer
in the short term, and which for the more distant future?

One thing is certain: we will not be able to meet the challenges of
the energy transition with individual solutions. This makes it all the
more important to exchange ideas across disciplines and topics.
Only in this way can we arrive at integrated, tailored solutions for
the energy system from resources to decommissioning.

With the program of our Helmholtz Energy Conference
Tackling the Global Challenges of the Energy Transition

we address the pressing issues of sustainable energy systems and the global energy transition. We
are excited to bring together experts from various disciplines within the Helmholtz Research Field
Energy and beyond. Our aim is to create a platform for interdisciplinary discussions, collaboration,
and innovation.

The conference organization team set up an exciting program with keynote speakers, a panel
discussion, and technical sessions covering a wide range of topics. These include energy scenarios
and energy systems design, innovations from technology and materials research, renewables and
fusion, energy storage solutions and grid integration, decarbonization strategies and circular
economy, nuclear safety, waste management and decommissioning, digitalization and smart energy
systems as well as socio-economic aspects and public acceptance of the energy transition.

We would like to express our sincere gratitude to our speakers, panelists, poster presenters, chairs
and organizing committee members for their dedication and hard work in putting together this
conference.

We wish you an engaging, thought-provoking, and productive conference experience and we hope
that the insights shared at this event will inspire new ideas and partnerships that will help drive the
global energy transition.

Warm regards,

Prof. Dr.-Ing. Holger Hanselka
Helmholtz Vice President Energy



Helmholtz Energy Conference 2023
Program Summary
Monday, 12 June 2023

from 12:00 Registration at the conference office

GroBer Saal

13:00 - 13:15 Welcome and Opening

13:15 - 14:15 Keynotes

14:15 - 15:00 Panel Discussion

15:00 - 15:30 Coffee break

15:30 - 17:00 Technical program in 5 parallel sessions
Atrium

17:00 - 18:00 Postersessions

Information booth exhibition
GroBer Saal

20:00 Conference Dinner

Tuesday, 13 June 2023

9:00 - 10:00 Keynotes
10:00 - 10:30 Coffee break
10:30 - 12:00 Technical program in 5 parallel sessions
12:00 - 13:00 Lunch break with snacks
13:00 - 14:30 Technical program in 5 parallel sessions
14:30 - 15:00 Coffee break
15:00 - 16:30 Technical program in 5 parallel sessions
16:30 Summary and Closing

Abstracts

All Abstracts are available online: https://www.conftool.pro/helmholtz-energy-2023/



https://www.conftool.pro/helmholtz-energy-2023/

12 June 2023, 13:00 - 15:30 h

GroBer Saal

13:00 Welcome and Opening
Holger Hanselka, Karlsruhe Institute of Technology (KIT)

Plenary Session
Session Chair: Holger Hanselka

13:15 Solutions for the Climate Crisis - Helmholtz KLIMA as a Cross Research Field
Approach Matthes, Katja, GEOMAR Helmholtz-Zentrum fiir Ozeanforschung, Kiel

13:35 No Transport without Energy - A Symbiotic Relationship
Sattler, Christian, German Aerospace Center (DLR)

13:55 The Energy Transition from an Energy Provider’s Point of View
Bechthold, Tilman, RWE Power AG, Essen

GroBer Saal

14:15 Panel Discussion
“Sustainable Energy Supply: Challenges and Opportunities”
Participants:
Holger Hanselka, Helmholtz Vice President Energy, Karlsruhe Institute of Technology

Katja Matthes, Helmholtz Vice President Earth and Environment, GEOMAR Helmholtz-
Zentrum fiir Ozeanforschung

Christian Sattler, Divisional Board Member for Energy and Transport, German
Aerospace Center (DLR)

Tilman Bechthold, Vice President Research and Development, RWE Power AG, Essen

Moderator:
Marc Oliver Bettziige, Head of Institute of Energy Economics at the University of
Cologne

Atrium

15:00 Coffee Break



12 June 2023, 15:30 - 18:00 h

GroBer Saal

Design and Implications of Future Energy Systems
Session Chair: Heidi Heinrichs

15:30 Socio-Technical Scenarios in the Helmholtz Program Energy System Design (ESD):
Methodological Approach for Storyline Development
Kopfmiiller, Jiirgen®; Kullmann, Felix?; Naegler, Tobias3; Stelzer, Volker*; Vigele,
Stefan?; Poganietz, Witold R.*; Jochem, Patrick E.P.3, *Karlsruhe Institute of
Technology (KIT-ITAS); 2Forschungszentrum Jlilich (FZJ-IEK3 & -STE); 3German
Aerospace Center (DLR-VE)

15:45 Socio-technical Scenarios in the Helmholtz Program Energy System Design (ESD):
Results of the Techno-economic Scenarios
Kullmann, Felix*; Naegler, Tobias?; Vigele, Stefan®; Poganietz, Witold-Roger3;
Kopfmiiller, Jiirgen3; Stelzer, Volker3, *Forschungszentrum Jiilich GmbH, Germany;
2Deutsches Zentrum fiir Luft- und Raumfahrt, Germany; 3Karlsruher Institut fiir
Technologie, Germany

16:00 Disruptive Events within RESUR (“Robust Energy System and Supply of Scarce
Resources”)
Ardone, Armin?; Dickler, Sebastian?; Poganietz, Witold-Roger?; Ross, Andrew?;
Weinand, Jann?; Zapp, Petra?; Shamon, Hawal?; R6sch, Chrsitine'; Haase, Martina?;
Kraft, Emil*; Kleinebrahm, Max?; Vogele, Stefan?; Goerge, Marius?, *KIT, Germany;
2F7J, Germany

16:15 Global Effects of Natural Gas Exports on the Sustainable Development Goals
Gahl, Matthias Leonhard?; Rhoden, Imke*@&; Vogele, Stefan?; Kuckshinrichs, Wilhelm?,
Iinstitute of Energy and Climate Research - Systems Analysis and Technology
Evaluation (IEK-STE), Forschungszentrum Jiilich, Wilhelm-Johnen-StraBe, 52428
Jiilich, Germany; ?Center for Environmental Management, Resources and Energy
(CURE), Faculty of Economics, Ruhr-Universitdt Bochum, 44801 Bochum, Germany.

16:30 Socio-Technical Scenarios in the Helmholtz Program Energy System Design (ESD):
Methodological Approach for Storyline Development
Brauner, Simon Rolf Winfried, Forschungszentrum Jiilich, Germany

16:45 Energy Flexibility Potential and Costs of the Materials- and Recycling Industry
Parvez, Ashak Mahmud; Sajjad, Mohsin; van den Boogaart, Karl Gerald, Helmholtz
Institute Freiberg for Resource Technology (HIF),HZDR, Germany

Rheinsaal

Green Energy Solutions for the Transport Sector
Session Chair: Mark Biilow

15:30 The Climate Impact of Global Transportation Emissions: Present-Day Effects and
Future Scenarios
Hendricks, Johannes?; Righi, Mattia®; Brinkop, Sabine®; Dahlmann, Katrint; Mertens,
Mariano?; Beer, Christof G.%; Kaiser, Christopher?; Grewe, Volker*d, ‘Deutsches
Zentrum fir Luft- und Raumfahrt (DLR), Institut fiir Physik der Atmosphére,
Oberpfaffenhofen, Germany; ?Faculty of Aerospace Engineering, Delft University of
Technology, Delft, Netherlands



12 June 2023, 15:30 - 18:00

15:45

16:00

16:15

16:30

16:45

A Digital Platform for an Interactive and Interdisciplinary Model- and Data-based
Assessment and Optimization of Synthetic Fuels

Bauder, Uwe; Hall, Clemens; Piitz, Florian; Ruoff, Stephan; Le Clercq, Patrick; Rauch,
Bastian, German Aerospace Center (DLR), Germany

Production of Gasoline and Jet-Fuel by Heterogeneously Catalyzed Co-
Oligomerization of Methanol-Based Olefins

Fuchs, Constantin; Arnold, Ulrich; Sauer, Jorg, Institute of Catalysis Research and
Technology (IKFT), Karlsruhe Institute of Technology (KIT), Germany

Redox Kinetics of Co-Doped Ceria Ceramics for Solar-Thermochemical Fuel
Production

Knoblauch, Nicole; Lee, Kangjae; Mechnich, Peter; Alkan, Gozde; Roeb, Martin,
Deutsches Zentrum fiir Luft- und Raumfahrt, Germany

Potential of Fuel Cells and DC Grids in Decarbonizing Cruise Ships
Gosala, Dheeraj B., DLR Institute of Maritime Energy Systems, Germany

Green Kerosene via the Fischer-Tropsch Route - Catalyst Development in the
CARE-0-SENE Project

Wolf, Moritz; Zimina, Anna; Hsu, Cherie; Elbuga-Ilica, Rabia; Sireci, Enrico; Shara,
Dmytro; Saraci, Erisa; Studt, Felix; Grunwaldt, Jan-Dierk, Karlsruhe Institute of
Technology (KIT), Germany

Tagungszentrum Raum 1+2

Energy Materials
Session Chair: Roel van de Krol

15:30

15:45

16:00

16:15

Hybrid 2D Nanomaterial-based Membranes

Pizzoccaro-Zilamy, Marie-Alix*@&; Meulenberg, Wilhelm*d; Guillon, Oliviert, Ynstitute of
Energy and Climate Research IEK-1, Forschungszentrum Jiilich GmbH, Jiilich 52428,
Germany; ?Faculty of Science and Technology, Inorganic Membranes, University of
Twente, Enschede, AE 7500, The Netherlands

Carbon Aerogels for Electrochemical Applications
Schwan, Marina; Kréner, Jessica; Nojabaee, Maryam; Schonvogel, Dana; Milow,
Barbara, German Aerospace Center, Germany

Stabilizing Thin Film Ru-Ir Oxygen Evolution Electrocatalysts by Low Ti Additions
Lahn, Leopold*&; Mingers, Andrea M.3; Savan, Alan*; Ludwig, Alfred"; Kasian, Olga'@,
2Dynamic Electrocatalytic Interfaces, Helmholtz-Zentrum Berlin fiir Materialien und
Energie GmbH; 2Department of Materials Science and Engineering, Friedrich-Alexander-
Universitét Erlangen-Niirnberg; 3Interface Chemistry and Surface Engineering, Max-
Planck-Institut fiir Eisenforschung GmbH; “Materials Discovery and Interfaces, Institut
flir Werkstoffe, Ruhr-Universitdt Bochum

Limiting Processes in Hierarchically Structured Electrodes: Relationship between
Electrode Structure and Cell Performance

Naumann, Johanna?; Bohn, Nicole?; Birkholz, Oleg?; Mueller, Marcus?; Binder, Joachim
R.%; Kamlah, Marc?, Yinstitute for Applied Materials, Karlsruhe Institute of Technology,
76344 Eggenstein-Leopoldshafen, Germany; 2APL Automobil-Priiftechnik Landau
GmbH, 76829 Landau in der Pfalz, Germany



16:30

16:45

12 June 2023, 15:30 - 18:00 h

Microstructural Properties of Tape-Cast LATP Ceramic Sheets for Application in
Solid State Batteries

Gross, Jirgen Peter?; Dashjav, Enkhtsetseg?; Tietz, Frank2¢; Malzbender, Jiirgen?;
Ziegner, Mirko?; Griiner, Daniel®; Peter, Nicolas?'; Schwaiger, Ruth'¢,
IForschungszentrum Jiilich GmbH, Institute of Energy and Climate Research:
Microstructure and Properties of Materials (IEK-2), 52425 Jiilich, Germany;
2Forschungszentrum Jiilich GmbH, Institute of Energy and Climate Research:
Synthesis and Processing (IEK-1), 52425 Jiilich, Germany; 3Forschungszentrum Jiilich
GmbH, Helmholtz-Institute Miinster (IEK-12) 52425 Jiilich, Germany; “Chair of Energy
Engineering Materials, RWTH Aachen University, 52056 Aachen, Germany

Na-Based Liquid Metal Batteries: Material Compatibility and Cell Performance
Fetzer, Renate; Zhang, Tianru; Heinzel, Annette; Weisenburger, Alfons; Miiller, Georg,
Karlsruhe Institute of Technology, Germany

Tagungszentrum Raum 3

Energy Storage Solutions
Session Chair: Klarissa Niedermeier

15:30

15:45

16:00

16:15

16:30

16:45

Geotechnologies for the Future Climate-Neutral Energy Supply in Germany -
GEOZeit

Schill, Eva?; Sass, Ingo?; Schmidt-Hattenberger, Cornelia?; Schitzler, Katharina?,
*Karlsruhe Institute of Technology, Germany; 2German Research Centre for
Geosciences

Thermochemical Systems for Energy Storage and Conversion
Linder, Marc, German Aerospace Center (DLR e.V.), Germany

Molten Salt Storage for Flexibilization of the Future Energy System - Activities at
the German Aerospace Center (DLR)

Bonk, Alexander; Ding, Wenjin; Bauer, Thomas, Deutsches Zentrum fiir Luft- und
Raumfahrt e.V., Germany

Supercritical CO2 Cycle for Sensible Thermal Energy Storage and Power Generation
Applications

Unger, Sebastian; Fogel, Stefan; Mohankumar, Malini Bangalore; Guille-Bourdas,
Alexandre Florian; Schiitz, Peter; Hampel, Uwe, Helmholtz-Zentrum Dresden-
Rossendorf, Germany

Coupling of Power and Heat Sectors by Integrating High-Temperature Thermal
Storages in Micro Gas Turbines

Krummrein, Thomas?; Henke, Martin®; DreiBigacker, Volker?, DLR - Institute of
Combustion Technology, Germany; 2DLR - Institute of Engeneering Thermodynamics,
Germany

Energy Storage in Liquid Metals and Fused Salts

Weier, Tom?; Ding, Wenjin?; Duczek, Carolina®; Horstmann, Gerrit M.%; Landgraf,
Steffen?; Nash, William?*; Monrrabal Marquez, Gleidys?*; Sarma, Martins®; Weber,
Norbert®, *Helmholtz-Zentrum Dresden-Rossendorf, Germany; 2Deutsches Zentrum fiir
Luft- und Raumfahrt (DLR), Institut fiir Technische Thermodynamik, Germany



12 June 2023, 15:30 - 18:00

Moselsaal

Emerging Materials for Photovoltaic Applications
Session Chair: Paul Fassl

15:30

15:45

16:00

16:15

16:30

16:45

Cation Mutation in Chalcogenide Semiconductors as a Path towards CRM-Free Top
Absorber Layer for Tandem Solar Cells

Gurieva, Galinal; Schorr, Susan@, *Helmholtz Zentrum Berlin, Germany; 2institut fiir
Geologische Wissenschaften, FU Berlin, Germany

Challenge: Improving on the Structural Disorder in Cu-Based Quaternary
Chalcogenides. Solution: Exploring a Different Divalent Cation!

Matzdorff, David C. N.*@; Gurieva, Galina?; Avdeev, Maxim?; Schorr, Susan'@,
*Helmholtz-Zentrum Berlin fiir Materialien und Energie, Germany; 2Institut fiir
Geologische Wissenschaften, Freie Universitét Berlin, Germany; 3Australia's Nuclear
Science and Technology Organisation, Sydney, Australia

The Power of Inkjet Printing for Customizable Fabrication of Next-Generation
Perovskite Thin-Film Photovoltaics

Eggers, Helged; Schackmar, Fabian'@; Ritzer, David B.*d; Paetzold, Ulrich W.2&,
ILichttechnisches Institut (LTI), Karlsruher Institut fiir Technologie (KIT), Karlsruhe;
?Institut fiir Mikrostrukturtechnik (IMT), Karlsruher Institut fiir Technologie (KIT),
Eggenstein-Leopoldshafen
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20:00



