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Research and innovation for a sustainable energy future
To mark the extension of the cooperation agreement between E.ON
and RWTH Aachen University, a podium discussion titled “Research
and Innovation: pathways towards a sustainable energy future” that
featured prominent participants from both entities was streamed
online. A video of the discussion, which lasted about an hour, is
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available on YouTube here.

Paths toward the German energy transition – JARA-ENERGY Talks with Dr. Goodman
On the occasion of the sixth JARA-ENERGY Talks, Dr. Shuli
Goodman, founder and executive director of LF Energy, spoke
to an international audience of more than 100 participants online
about the need to reduce carbon emissions and the accelerated
implementation of the energy transition.
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Dear Readers,
One aspect that particularly stands out
in this issue of Research & News is naturally the report that E.ON will continue its
successful cooperative relationship with
RWTH Aachen University. We really value
the opportunities and freedoms that come
with working with E.ON ERC. The support
we have received from E.ON has also
been an important factor allowing us to
adopt a broad and interdisciplinary position right from the start as well as to seek
out and find cooperative arrangements
with researchers and innovative companies worldwide. We try to highlight this in
each new issue of Research & News. The
inclusion of Prof. Monti in the Henriette
Herz Scouting Program and Prof. Sauer
in the Berlin-Brandenburg Academy of
Sciences and Humanities offers impressive proof of how positively our international approach is viewed these days.
I wish you happy reading!
Rik W. De Doncker

E.ON ERC I Public-private partnership
E.ON and RWTH Aachen University extend cooperation agreement
Successful work by E.ON Energy Research Center to receive further support
E.ON plans to continue its successful collaboration with RWTH
Aachen University and has extended the existing cooperation agreement by another five years. The new contract was signed on June 23
by E.ON CEO Dr. Karsten Wildberger and Professor Ulrich Rüdiger,
the rector of RWTH Aachen University. “Under the new cooperation agreement, we will be providing special support for research
projects in the areas of energy and sustainability research, energy
system analysis and optimization, smart grids, energy storage,
energy efficiency, electrification, and the adoption of new and digital
technologies. We will be focusing on the E.ON Energy Research
Center at RWTH Aachen University (E.ON ERC), but other institutes
at the university can and should be involved as well,” Wildberger
noted at the signing.
E.ON ERC has been setting standards for interdisciplinary, interconnected energy research since it was founded in 2006. E.ON will be
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Dr. Karsten Wildberger and Professor Ulrich Rüdiger are delighted to
continue the proven working relationship between E.ON and RWTH.
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providing ten million euros in funding for joint
research projects over the next five years.
Plans also call for up to half a million euros
a year on top of that to finance non-profit
projects. In many cases, the results of the
E.ON research projects will also be provided
to the general public.
Rector Rüdiger was also very happy with
the cooperative relationship thus far and
looks forward to five more years of close
cooperation. “Together with E.ON, RWTH
Aachen University has spent the past 15
years making a significant contribution to
the German energy transition. This working
relationship shows what kind of an impact
we can have with our partners as a higher
education institution within a network. Our
working relationship with E.ON is a strong
one, and we will leverage that now as we
forge ahead with shaping the energy transition.”
Research is essential to bringing about the
energy transition successfully. Impressive
examples from the areas of electric mobility,
photovoltaics, and storage technology show
how much progress has been made in the
past 15 years alone. In 2009, the German
federal government put forward its National
Electromobility Development Plan, setting
an ambitious cost target for 2020 of about

300 to 500 euros per kilowatt-hour (€/kWh)
of battery storage capacity. In fact, the figure
today is under €200/kWh.
Some ten years ago, stipulating a range
of 120 to 150 kilometers for electric cars
seemed very ambitious. On this point, as
elsewhere, developers were much faster
than anticipated, as a look at the technical
data for many of today’s electric vehicles
shows. Significant increases in the energy
density of batteries also contributed to this,
with density more than doubling in just
one decade. And in photovoltaics, outputbased installation costs now stand at about
a quarter of the figure for 2006.
Power electronics has been instrumental in
all these developments. Ever smaller and
cheaper components unlock solutions that
even well-known experts thought would
hardly be possible some ten years back.
RWTH Aachen University and E.ON ERC,
which now comprises seven chairs, have
been directly or indirectly involved in many
of these advances. Along the way, the
research team has relied on a far-reaching
and ever-expanding network of scientists
and researchers from a host of different
disciplines all over the world. After all,
complex challenges like those associated
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with the German energy transition can only
be overcome based on the division of labor.
Professor Rik W. De Doncker, who has
headed E.ON ERC as its director ever
since it was founded 15 years ago, is especially grateful for the rapid expansion of the
center’s infrastructure and the worldwide
recognition it has earned in a relatively short
time: “We couldn’t have developed our
energy research center as quickly and made
it into such a successful and important part
of the international research community
without the support we received from E.ON.
By that I mean both the outstanding physical
conditions we work under and our extensive
cooperation with highly regarded scientists
and researchers all over the world.”
Numerous projects show how highly
regarded E.ON ERC has come to be in the
energy research landscape in Germany
and beyond. One good example is the
Platone research project funded by the EU,
in which E.ON Avacon is developing new
strategies for regional electricity distribution
networks as part of a demonstration project
called Energy Platform Twistringen. In turn,
Platone is using the SOGNO platform, which
was developed under the auspices of ACS
at E.ON ERC and was identified and officially
recognized by the Linux Foundation branch
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Podium discussion: Research and innovation point the way to a sustainable energy future
 o mark the extension of the cooperation
T
agreement between E.ON and RWTH, a
podium discussion titled “Research and
Innovation: pathways towards a sustainable energy future” was streamed online.
The participants were (pictured, from left)
Dr. Frank-Detlef Drake, Managing Director
E.ON Innovation, E.ON CEO Dr. Karsten
Wildberger, Dr. Ulrich Rüdiger, Professor,
the rector of RWTH Aachen University, Dr.
Rik W. De Doncker, Professor, director of
E.ON ERC, and, as the moderator, Dr.
Aaron Praktiknjo, Professor, of the Chair for
Energy Systems Economics. A recording of
the discussion, which lasted about an hour,
is available on YouTube here.
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LF Energy (LFE) as a suitable candidate for
a worldwide standard in the grid automation segment (see Research & News No.
1/2021, p. 1).
The Flexible Electrical Networks (FEN)
Research Campus is setting standards in
the further development and evolution of
distribution networks. The German Federal
Ministry for Economic Affairs and Energy
(BMWi) is providing up to 45 million euros in
support of this project, in which all institutes
at E.ON ERC and numerous other chairs
from RWTH Aachen University are working
closely with E.ON and other industrial part-

ners on a multidisciplinary basis, dividing
the work among them to further develop
and harness direct current technology in
distribution networks. A high-performance
medium-voltage DC research grid was
recently commissioned at the Melaten
campus of RWTH Aachen University to that
end (see Research & News No. 3/2019, p.
2). Chairs from E.ON ERC are also playing
a major role as part of a consortium headed
by E.ON in two other projects, TransUrban.
NRW and SmartQuart, which are both
receiving millions of euros in funding from
the German Federal Ministry of Economics
as “Living Labs for the Energy Transition.”
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The goal of SmartQuart is to demonstrate
decentralized sector coupling in three differently structured neighborhoods, one each in
the city of Essen and the towns of Bedburg
and Kaisersesch. Toward this aim, activities
include developing solutions for energyoptimized buildings. The objective for TransUrban.NRW is to replace the classic form of
district heating in traditional mining regions,
which is often operated at temperatures
higher than 100 degrees Celsius, with what
are known as “low-ex” networks, thereby
significantly improving urban carbon footprints (see Research & News No. 1/2021,
p. 8).

EBC I Building energy systems
AixLib V 1.0 simplifies complex simulations
The Modelica development team at EBC has reached an important milestone on the way to creating an open-source model library
for simulations of building energy systems. After various advance
versions that were used to refine and enhance the software through
various stages, the first official version of the AixLib model library has
now been released for use. In the course of the extensive revisions
of the advance versions, existing models were thoroughly expanded,
new models were integrated, and outdated models and packages
were removed.

This release has a number of especially noteworthy aspects:
•	The existing coupled high-order building model approach has
been refined and validated. The focus here was on user friendliness and functionality as well as reducing the propensity for errors.
A comparative validation according to the ASHRAE standard and
empirical validation based on two real-world use cases have also
been integrated into AixLib.
•	Heat pumps and chillers can now be studied using the newly integrated coolant library VCLib (Vapour Compression Library). In the
advance versions, the cooling cycle was merely depicted with a
pure black box approach. Different coolants and cycle schematics
can now be studied with relatively moderate computing effort. The
complex operation of heat pumps and chillers can be depicted
much more realistically than before thanks to VCLib.
•	The photovoltaic system previously used has been replaced with a
modular, scalable model that allows for a much simpler and more
thorough study of complex integrated systems than was previously
possible. The developers used extensive measurement data from
the U.S. National Institute of Standards and Technology (NIST) to
validate the new system.
Beyond the newly added models and packages, the EBC team
working on the project also developed an automated framework for
continuous quality assurance (CI, or continuous integration) for AixLib.
The new framework includes general library checks alongside regression tests to assess model quality and simulation tests.

AixLib V 1.0 can be used to configure individual system concepts.
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FCN I Consumption behavior
Households that generate their own power use more electricity
“Prosumer” households don’t just use electricity. They also generate it, for example with
solar panels of their own. Previously, there
had been little study of whether generating a
household’s own power, which is ecofriendly
and widely viewed as free, makes people to
be less careful with how they use electrical
appliances, thereby driving up energy use.
Whether this kind of “prosumer rebound”
actually exists, and if so how large the
effect is, was the subject of study for FCN
in tandem with the Institute for Ecological
Economy Research (IÖW) in Berlin and the
Fraunhofer ISI in Karlsruhe as part of a project
supported by the German Federal Ministry
of Education and Research (BMBF). The
researchers conducted an online survey of
about 3,000 households, limited to owners of
single-family and duplex homes in Germany,
with and without solar panels. Their aim
was twofold: to quantify possible rebound
effects and identify the root causes thereof.
The researchers collected data on power
consumption and energy use behavior,
along with information on the respondents’
living situations, including the size of the
home, number of occupants, and household
income.
In the end, prosumer households consume
an average of 480 kilowatt-hours more per
year than households that do not generate
their own electricity. It should be noted
that these kinds of differences in energy
use behavior should not be attributed to
“prosuming” alone. There are other factors

that can and do play an important role. For
example, it is not uncommon for prosumer
households to have more space. Their
income is also higher on average than that
of households that consume energy without
generating it.
Econometric matching was also used to
show that in-house energy consumption
is significantly higher for households with
newer photovoltaic systems (installed in
2011 or later) as compared to those with
older systems. The researchers believe this
is related to the development of the feed-in
tariff, which has been below the price of electricity since about 2010/2011 (see chart).
Prosumers evidently perceive this as an
incentive to use as much as possible of the
energy they generate in their own households
in order to save on electricity costs.

Ultimately, price effects are the dominant
factor, as they so often are, when looking for
explanations of prosumer rebound (cheaper
power leads to more consumption). However,
it is not uncommon for these aspects to be
overlaid by other factors, particularly psychological ones.

FCN I Energy upgrades
More support for low-income households
Energy upgrades for homes and apartments
are without a doubt one of the most effec-

tive ways of reducing energy consumption.
Beyond that, many people also view them
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EBC: Digital Energy Neighborhoods team starts work
Decentralization of power generation, a
grid-stable distribution, as well as flexible and efficient energy use are three
of the most important requirements that
must be met in order to bring about a
successful energy transition in Germany.
At the same time, digitalization of all
processes is becoming increasingly
important as well. As a result, energy and
communication systems are increasingly
interconnected.
To keep pace with this development,
EBC has created a new research group:
the Digital Energy Neighborhoods team.
Under the leadership of Dr. Rita Streblow,
Professor, the researchers will be investigating this topic specifically to develop
customized concepts for complex and
heterogeneous energy system structures. These kinds of concepts include
solutions for various use cases, not only
those relevant to systems and operation
but also those geared toward users. Data
on the physical space is collected and
then the space is described and modeled
before being transitioned to virtual space.
To this end, the team uses digital tools
like data platforms, the Internet of Things
(IoT), big data, and machine learning. The
approaches they develop will be validated
using simulations, lab experiments, and
field tests.
Virtual
space

Decisions

Service level

Measurement, prediction data

Data level

Physical
space

The team’s work will focus on several
areas:
•	intelligent operating, control, and
energy management concepts;
• data models/semantic models;
•	data platforms, IoT, big data, and
machine learning; and
• trading markets.
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as an important tool for curbing energy
poverty – the risk of poverty as a result of
rising energy costs.
In the BALANCE research project, FCN
teamed up with Joanneum Research and
the Department of Sociology at the University of Vienna to conduct an online survey of
low-income households in Graz, Austria, to
explore various issues that arise from these
factors:
•	Under what conditions are renters willing
to invest in renovations to improve the
energy efficiency of their rental units?
•	How much return does there have to
be to motivate renters to make energy
upgrades?
•	What other factors influence people’s
investment decisions?
•	What conclusions should be drawn from
the results of this study in terms of shaping
government aid?

The survey was conducted as a discrete
choice experiment. Crucial aspects included
cost savings per month, tenant investment
costs, amount of savings on energy costs,
and owner investment costs. Willingness to
invest in order to reduce CO2 emissions was
another part of the survey.
Unsurprisingly, the results show that renters
are swayed more by their own costs than
those borne by their landlords. In general,
renter households are willing to invest an
extra 1.39 to 1.75 euros to save 1.00 euros
in energy costs each year. When asked
about their willingness to invest in order
to reduce carbon emissions, renters were
much more open, stating that they would
invest anywhere from 6.72 to 9.96 euros if it
meant a one percent reduction in CO2 emissions from their apartments.
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from investing in energy upgrades by initial
investment costs and what they view as too
lengthy amortization times. The situation is
quite different when it comes to potential
CO2 reductions.
With all this in mind, the researchers recommend that policymakers provide subsidies
to lower investment costs for low-income
households while also supporting long-term
or indefinite leases so that renters have
a longer time horizon when considering
whether and how to invest. In addition, the
study’s authors say, information campaigns
should be run to highlight the potential to
reduce carbon emissions more than has
been done previously.

One of the researchers’ conclusions from
the results is that renters are deterred

FCN/PGS I Direct current technology
FCN and PGS identify the potential for the market diffusion of DC distribution networks
Compared to conventional distribution
networks operated with alternating current
(AC), there are significant advantages to

using direct current (DC) technology in
these kinds of networks. DC distribution
networks can often be operated with greater

efficiency, reliability, and flexibility than
comparable AC networks. The systems
and components needed are also typically

FCN Ticker
Smart Grid Economics and
Management is the title of a new textbook in the Springer series “Lecture
Notes in Energy.” The book is approximately 240 pages long, with 100 illustrations. It was edited by Prof. Madlener
(FCN) and his colleagues Prof. Clemens
van Dinther (University of Reutlingen)
and Prof. Christoph Flath (University
of Würzburg), who also wrote large
portions of the work themselves. It will
be released shortly as an e-book and
in a hardcover edition. For more info,
click here.

***
Together with fellow researchers from the University of Technology
Sydney and the National University of Singapore, Prof. Madlener
recently published an Evaluation of Alternative Power-to-Chemical Pathways for Renewable Energy Exports. The study encompasses a probabilistic decision analysis tool for assessing various
supply chains for renewable energies on the basis of hydrogen.
Eight supply chain options for exports from ports in Australia to three
destinations – one each in Singapore, Japan, and Germany – were
investigated as a case study. The results show that a combination
of methanol and alkaline electrolyzers is the lowest-cost supply chain
option from Australia to Singapore, Japan, or Germany. For detailed
results, please see FCN Working Paper No. 4/2021, which is available
for download here.
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smaller. On the other hand, AC solutions
are state-of-the-art in practice to this day,
so they are also widespread. This limits the
potential – at least from the perspective of
satisfied network operators – for profitable
applications and makes it more difficult to
introduce DC technology across the board.
Technical, economic, social, and ecological
benefits are not rated highly enough by many
decision makers to bring a breakthrough in
DC technology in the short term. There are
also uncertainties around technical standards, which are still lacking, and lack of
experience relating to long-term economic
efficiency and reliability. All of this means
that there is an urgent need for systematic
consideration of the pros and cons of DC
technology.
A better understanding of technological
“lock-ins” and path dependencies (“history
matters”) is also highly important to the
spread of DC technologies. This is because
one of the reasons changes in technology
and systems are so difficult to bring about
is because sunk costs, fixed cost degression, and existing infrastructures and organizational structures often leave established
system operators with little incentive to
switch to new systems and standards.
To get around these kinds of lock-ins, the
strategic establishment of market niches
– including, where practical, with political
support and funding – is a highly important
factor.
In one interdisciplinary study, the FCN and
PGS institutes of E.ON ERC took up these
issues and explored technological and
socioeconomic aspects of the across-theboard implementation of DC solutions in
distribution networks. In the process, the
researchers also considered the influences
of regulatory and political specifications
as a matter of course. The team was also
tasked with identifying paths to an accelerated market penetration of DC technologies. In the course of this investigation, the
researchers identified a number of applications of DC technology that are promising
from both the technical and economic
perspective.

The first area of focus in the study was to
identify promising applications for DC technology and consider them more closely
based on numerous individual projects
existing around the world and the practical
experiences associated with them. Ultimately, it is apparent that DC technology
can play a positive role, particularly in an
environment where electricity is increasingly being generated on a decentralized
basis from renewable sources, but also in
commercial and private buildings and in
the process of building and expanding the
charging infrastructure for electric mobility.
For all of these applications, the researchers
identified opportunities and the challenges
associated with the application from both a
technical and economic perspective.
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In general, the researchers concluded
that for all use cases, further technical
advances and developments, especially
drawing on the present-day possibilities
offered by power electronics, are urgently
needed. Greater acceptance across society
is also needed. This relates not just to the
consumer side, but also to acceptance
among technicians and engineers and their
willingness to learn accordingly. Further
reductions in costs will be crucial, of course.
Support at the policy level will also be crucial
if the advantages of DC technology are to
be harnessed on a broad basis in the future.
Policymakers will have to set the stage in
regulatory terms, crafting regulations and
promoting and creating standards.

ACS I Support for research
Fellowships intensify international cooperation
ACS Professor Antonello Monti (pictured)
has been selected by the Alexander von
Humboldt Foundation to act as scout for
the Henriette Herz Scouting Program. In his
new role, he will be able to suggest up to
three suitable candidates for fellowships as
part of the Humboldt Research Fellowship
program. One candidate is typically selected
per year.

A scout’s job is to identify outstanding junior
researchers in other countries. The foundation does this to increase disciplinary
and regional diversity within its research
programs. Scouts are also urged to make
special efforts to reach out to young and
talented female international researchers to
increase the percentage of women among
those receiving funding.
Suitable candidates must meet various
requirements, including the following:
•	a doctorate or comparable academic
degree;
•	above-average publication performance,
with publications in journals and by
publishers recognized in science and
academia;
•	no past research stays or degrees earned
in Germany;
•	in the physical and life sciences and in
engineering, good proficiency in German
and/or English.
German nationals are not eligible, as the
program is expressly aimed at outstanding
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researchers who have worked in other
countries thus far.
In addition to the right to nominate candidates, a scout also has to offer the selected
fellows a research spot for the planned
period of the fellowship and affirm that he or
she will supervise them. A specific research
project must also be stated when the application is submitted.
“I’m really grateful to the Alexander von
Humboldt Foundation that I can participate
even more than previously in supporting
young researchers and intensifying international scientific cooperation in the role
of scout,” Monti noted, commenting on his
appointment to the position, which took
place at midyear. “Here at ACS, like everywhere throughout E.ON Energy Research
Center, cooperation with international
colleagues has long been a part of our daily
activities. Participating in the Henriette Herz
Scouting Program will hopefully help us
forge ties to universities and researchers

we have not worked with so far. Another
especially interesting aspect of the program
is that the fellowships can be offered and
approved quickly.”
The Alexander von Humboldt Foundation,
founded in 1953, supports scientific and
research cooperation between excellent
researchers from Germany and other countries, primarily using funds from the German
Federal Ministry of Education and Research
and the Federal Foreign Office.
The foundation awards research fellowships and awards to outstanding scholars
and scientists who have worked in countries other than Germany so far. The
alumni network created in the process
and the opportunity to work together with
researchers in Germany create lasting ties
with the German scientific research system.
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Awards and distinctions
Professor Dirk Uwe Sauer has received
the “FAMOS für Familie” family friendliness award from the Family Services
Center of RWTH Aachen University for
the second time after 2017.
This award is given out annually to
leading figures at the university who
practice a responsible management
style that helps their employees to
balance work and family or caregiving
responsibilities as best they can. It is
particularly noteworthy that potential recipients can only be nominated
by their employees. Professor Sauer
received the award for 2020, but the
ceremony was postponed to this year
due to the pandemic.
***
Dr. Stefan Lankes, academic director
of the ACS institute, was named RWTH
Lecturer this year.

PGS I Recognition
Professor Sauer named to the Academy of Sciences

Quelle: ISEA

Sauer holds the Chair for Electrochemical
Energy Conversion and Storage Systems
at RWTH Aachen University. His chair is an
integral element of PGS and of the Institute
for Power Electronics and Electrical Drives
(ISEA) as well as the Helmholtz Institute
Münster, a joint institution of the Research
Center Jülich and the University of Münster.

Source: Photo Preim

Professor Dirk Uwe Sauer is a new member
of the Berlin-Brandenburg Academy of
Sciences and Humanities, formerly the Prussian Academy of Sciences. The Berlin-Brandenburg Academy of Sciences and Humanities is an interdisciplinary and international
association of outstanding scholars and
scientists with a history stretching back over
300 years. Among other things, the membership has included 80 Nobel laureates over
the years.
This title is a personal distinction
granted to mid-level academic instructors who distinguish themselves
through outstanding teaching activities
while also being involved in research.
Scholars and scientists who hold a
doctorate and have at least five years
of teaching experience are eligible.
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E.ON ERC I Colloquium
Paths toward the German energy transition – JARA-ENERGY Talks with Dr. Shuli Goodman
At the occasion of the sixth JARA-ENERGY
Talks, Dr. Shuli Goodman, founder and
executive director of LF Energy, spoke to
an international audience of more than 100
participants online about the need to reduce
carbon emissions and the accelerated
implementation of the German energy transition. Innovative approaches such as the use
of open source solutions were discussed as
well, along with how to handle the volume
of generated data. LF Energy is a nonprofit,
company-neutral initiative of the Linux Foundation.

sions have increased many times over in
the past 250 years or so. This development
started around the dawn of the Industrial
Revolution and has continued to the present
day, when large amounts of fossil materials
are still being used to generate electricity
and as fuels. According to Goodman, we
only have about ten years to halt climate
change. This means innovative ideas and
approaches must be supported as soon
as possible, since transforming the energy
system is a huge undertaking that involves
many challenges.

Screeenshot: JARA

One thing, she says, will be important if
the energy transition is to be a success is
a global approach that not only includes all
sectors, but also involves as many experts
as possible. Goodman believes open source
solutions can act as central tools to ensure
worldwide progress and dialogue.

Dr. Goodman believes the current energy
system is in need of fundamental change.
An expert on both social matters and technology, she believes the energy transition is
founded on a clear demand with emotional
appeal. These days, the goal is to protect the
environment, thereby ensuring that subsequent generations can also live a good life.
Her aim in her work is to contribute to transforming the energy system throughout the
world.
Dr. Goodman believes climate change is
clearly caused by human activity. CO2 emis-

The consequences of the large volumes of
data involved must also be factored in, she
notes. Every discussion, every joint project,
and every idea generates a large amount of
information, and all that information needs
to be processed and stored. The amount
of energy consumed by big data is huge
and should not be ignored. Still, Goodman
believes open source holds opportunities for
the energy transition.
She is certain that the transition will only
be a success if a global approach is taken.
Achieving this will require combining different
approaches and requirements. Alongside

Events & dates
October 5–7, 2021
Aachen

Energy Innovation Days
E.ON invites participants to attend a three-day online event with
experts from all over the world, including Professor Dirk Uwe Sauer
of E.ON ERC. For information and to register, please click here.

creating a digital infrastructure, Goodman
also mentioned international and interdisciplinary dialogue and forging closer ties as
key tasks.

E.ON ERC I E.ON Energy Research Center,
RWTH Aachen University,
Prof. Dr. ir. Dr. h. c. Rik W. De Doncker
ACS I Automation of Complex Power Systems,
Prof. Antonello Monti, Ph. D.;
Chair for Monitoring and Distributed Control
for Power Systems,
Prof. Ferdinanda Ponci, Ph. D.
EBC I Energy Efficient Buildings and
Indoor Climate,
Prof. Dr.-Ing. Dirk Müller
FCN I Future Energy Consumer Needs
and Behavior,
Prof. Dr. rer. soc. oec. Reinhard Madlener;
Chair for Energy Systems Economics,
Prof. Dr.-Ing. Aaron Praktiknjo
PGS I Power Generation and Storage Systems,
Prof. Dr. ir. Dr. h. c. Rik W. De Doncker;
Chair for Electrochemical Energy Conversion
and Storage Systems,
Prof. Dr. rer. nat. Dirk Uwe Sauer
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