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Five-megawatt class medium-voltage DC converter goes into operation
The world’s largest medium-voltage DC converter of its kind, with a
nominal voltage of 5,000 volts, has been commissioned at the PGS
Institute. The converter is a key element of a multiterminal DC grid
that is currently being installed on the Melaten campus of RWTH
Aachen University as part of the Flexible Electrical Networks (FEN)
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Major success in the idea competition for funding from the BMWi
An institute at E.ON ERC succeeded not once, but twice, in the idea
competition titled “Living Labs for the Energy Transition” initiated by
German federal minister of economic affairs and energy (BMWi) Peter
Altmaier. Together with well-known partners, EBC is among the winners
for its Smart Quart and TransUrbanNRW research projects. Both projects
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Dear Readers,
Things are getting exciting on the
Melaten campus of RWTH Aachen
University! Our new medium-voltage DC
grid is due to begin operating soon. At
that point, we will see whether the technical components developed specifically for this grid in the Flexible Electrical
Networks (FEN) Research Campus
perform as well as those involved expect
they will. We are also doing research on
optimized management of wind turbines
and innovative battery storage systems.
We are getting grids ready for even more
renewables and developing new business models for energy suppliers. All
of our activities are a great success, as
shown by the fact that the EBC Institute
was successful not just once, but twice,
in an idea competition organized by the
German Federal Ministry of Economic
Affairs and Energy.
I wish you happy reading!
Rik W. De Doncker

E.ON ERC I DC grids
Cooperation within the FEN Research Campus drives development forward
In an interview for thyssenkrupp Steel’s customer magazine compact,
Professor Rik W. De Doncker and Dr. Andreas Jansen, Head of Quality
Department/R&D of the Electrical Steel Business Unit at thyssenkrupp
Steel, talked in depth about the use of renewable energies, the redesign of the grid infrastructure that is necessary as a result, and the
associated requirements that apply to technical components and
materials. The Duisburg-based steel producer is one of 21 industrial partners that have come together to form the Flexible Electrical
Networks (FEN) Research Campus, where researchers and the industrial sector work together in an interdisciplinary way on the grids of
the future. De Doncker, director of E.ON ERC, is also the managing
director of FEN GmbH and the head of the medium-voltage consortium within the initiative.
In an interview Prof. Rik W. De Doncker explains how science and
technology industry can jointly create the energy transition.

Source: thyssenkrupp Steel

Business and academic sectors team up to develop solutions for the grids of the future
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The Aachen-based researcher firmly believes
that efficient, flexible storage and distribution of renewable energy generated on a
decentralized basis will require fundamental
changes and upgrades in the grid infrastructure. But the shift is more than any company
or research institution can accomplish on
its own. De Doncker believes it will instead
require a very high level of transdisciplinary
research conducted through interdisciplinary
cooperation.
To put innovative ideas into practice, the
Flexible Electrical Networks (FEN) Research
Campus, in which the institutions of E.ON
ERC are lead partners, is building a local
medium-voltage DC network on the Melaten
campus of RWTH Aachen University to
identify potential efficiency advantages of
DC transmission and test the reliability of
components such as DC converters. The
research grid, which is about 2.3 kilometers
long, is operated at a voltage of 5,000 volts;
the installed power amounts to 6.2 megawatts. In the final configuration, it will link
together five stations, including the Center for
Wind Power Drives and the medium-voltage
converter lab at E.ON ERC.
In an interview, Dr. Andreas Jansen said to
the Electrical Steel Business Unit of thyssenkrupp Steel that it is especially exciting that in
these kinds of projects, alternative concepts
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for the transmission and distribution of electrical energy are not developed purely in
theory or in a lab, but instead are put into
real-world practice through close cooperation with industrial players. Only if people
know how grids are in fact changing can the
relevant transmission equipment and the
materials needed for it be developed on a
targeted basis.

in recent years, but that the process was not
yet complete, with the company continuing
to work steadily toward further improvement.
Thanks to the cooperation with the research
sector and other companies within FEN, he
said, it is possible to identify trends early on
and subsequently optimize existing materials
or develop new ones with an eye to future
fields of application.

DC grids, for example, require specific
transformers, Jansen pointed out. Electrical
Steel company produces the materials to
make them and engages in ongoing further
development. All this is based on past and
ongoing findings derived from the cooperation taking place within the Aachen-based
research campus.

De Doncker shares this view. Studies
conducted at E.ON ERC clearly show that
the powercore® brand grain-oriented electrical steel from thyssenkrupp Steel achieves
the very highest efficiency values. And that
means much smaller and lighter transformers
than was previously thought possible to build.

Among other things, Electrical Steel has
provided highly magnetic electrical steel
made from the thinnest material currently
available on the market – grain-oriented electrical steel marketed under the powercore®
brand – for the development of three-phase
solid-state transformers (SSTs). This minimizes magnetic power loss. Beyond that, the
thermal stability and strength of the material
have also been optimized to allow for the
construction of highly reliable transformers.
Jansen noted that the efficiency of electrical
steel has increased by as much as 40 percent

Jansen says these kinds of transformers
are no longer just a vision of the future. As
part of the activities of the research campus,
these important components for the development of DC grids are already being built
under industrial conditions in Europe today.
At this point, it’s just a small step to series
production.

The full interview will be published in
thyssenkrupp Steel’s customer magazine
compact in late October. It will appear on the
steel company’s website via this link.

PGS I DC grids
The five-megawatt class medium-voltage DC converter goes into operation
A few days ago, the world’s largest mediumvoltage DC converter of its kind, with nominal
voltage of 5,000 volts, was commissioned
at the PGS institute of E.ON ERC. The
converter is a key element of a multiterminal DC grid that is currently being installed
on the Melaten campus of RWTH Aachen
University as part of the Flexible Electrical
Networks (FEN) Research Campus. This grid
will link together several stations, including
the megawatt test benches of PGS and the

Center for Wind Power Drives (CWD). The
move is creating a unique test environment
where DC components of various kinds and
the associated protective technology will be
tested along with new concepts in operational management.
The new medium-voltage DC converter is
the product of close cooperation between
FEN industrial partners Schaffner Group
and thyssenkrupp electrical steel and two

RWTH institutes also involved in FEN, PGS
and IEM (Institute of Electrical Machines). The
inverters used in the converter were adjusted
at the PGS lab to meet the requirements of
the innovative medium-voltage DC converter
through coordination and cooperation with
their manufacturer, General Electric.
The new technology is based on the principle of the three-phase dual active bridge.
It enables a bidirectional, flexibly control-
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lable power flow while providing the galvanic
isolation needed for future DC networks. The
newly constructed converter is the first in a
series of DC converters in this power class
that are to be developed at PGS in the near
future.

The dual-active bridge (DAB) DC converter
developed as part of this exemplary cooperation between the industrial and research
sectors is the only one in its performance
class thus far. It is outstandingly well suited
to use as a key component of DC distribution
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networks. Beyond that, converters like this
can also be used in wind and solar farms, in
battery storage systems, as well as in rapidcharging stations for electric vehicles and
industrial DC grids.

While the conventional megawatt-class
inverters used were adapted for the new
requirements at the medium-voltage DC lab
at PGS, the central 5-megawatt mediumfrequency transformer was completely redesigned and built from scratch by industrial
partners Schaffner Group and thyssenkrupp
electrical steel. Thanks to its relatively high
operating frequency of 1,000 hertz, the
transformer’s gravimetric power density is 15
to 20 times that of a conventional dry-type
transformer.

Source: PGS

The central 5-megawatt medium-frequency
transformer is a completely new development
from FEN industry partners Schaffner Group and
thyssenkrupp electrical steel.

PGS I Wind turbines
ReStroK optimizes plant management based on operating and service data
Together with the Chair for Wind Power
Drives (CWD) and the FIR Institute, both
at RWTH Aachen University, PGS has
been involved in the ReStroK project since
May of this year, researching possible
ways to cut costs during ongoing operation and maintenance of wind turbines. To
date, the existing knowledge and different
experiences of service technicians and
historical and ongoing operating data have
been used on a manufacturer-specific
basis at best. The partners involved in
the project aim to use data on operation,
service reports, and incident reports as a
basis for developing specific recommendations for actions to take for service technicians and wind farm operations managers.
These recommendations encompass three
“use cases”:

• In the first use case, turbine-specific and
general recommendations for the optimum
scope and time of maintenance activities are
being developed.
• The results of the second use case will be
used for recommendations on how to inter-

vene in the operational management of entire
turbines and individual components in order
to make optimum use of their remaining
useful lives.
• In the third use case, ongoing comparisons
of power data will be used to study how the
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wind turbines act depending on their relevant
overall conditions, with an eye to using this
information as a basis for developing recommendations for optimizing the operational
management of the various turbines that
together form the wind farm as a whole.
Initial project results include an app-based
software demonstrator that illustrates the
analytical process and a simulation exercise
that can be used to provide ongoing further

training to technicians and analysts. This
will ensure that the project’s results transfer
directly into industrial practice. To demonstrate the use cases in a prototype, the team
is using both historical data and collected
data on an ongoing basis from the current
operation of the wind turbines. The accuracy
of the algorithms developed for this project
will be improved continuously as the involved
data volume grows.
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Best paper award for JARA team
A team of researchers from the Jülich
Aachen Research Alliance (JARA)
received a best paper award at the International Conference on Energy, Ecology
and Environment (ICEEE) for their paper
titled “Reducing Environmental Impacts
through a Smart Design of Microgrids:
Life Cycle Assessment for AC and DC.”

PGS I Battery storage systems
PGS began working with the Institute for
Electrical Energy Storage Technology (EES)
at the Technical University of Munich (TUM),
Aachen-based company AixControl, and
Smart Power and AKASOL, both manufacturers of battery storage systems, in the
EffSkalBat research project at the start of
this year. The partners’ aim is to develop a
concept that can be used to link different
vehicle batteries together to form larger
storage systems in a relatively simple, lowcost way.
Putting decommissioned vehicle batteries to
use in stationary facilities within the electrical
grid for stabilization purposes is not a new
idea, including at E.ON ERC (see the report
on the ELSA project in Research & News No.
22). In this project, however, the researchers
have a new aim: to develop a system concept
that can be used to link different battery types
together without a great deal of technical
time, effort, and expense.
As a general trend, the number of highvoltage lithium-ion batteries produced is rising
as electric mobility becomes more widespread. This is resulting in scale effects that
can also be harnessed for stationary battery
storage systems (second use). Researchers
are urgently looking for a second use (second
life) for decommissioned vehicle batteries
whose storage capacity is still quite robust

so they can extend their life cycle. Other
batteries that are currently warehoused can
be used in stationary storage facilities before
being installed in vehicles. Linking together
various new and/or decommissioned vehicle
batteries to form large-scale storage systems
that act as a buffer to stabilize distribution
networks is a good idea in principle. Thus far,
however, it has been outweighed by the very
high costs associated with adjustment and
installation because the requirements that
apply to the battery system technology are
very stringent due to the batteries’ different
performance parameters. System technology adapted individually to each type of
batteries used is completely unrealistic for
cost reasons alone. Other challenges include
optimizing system efficiency and minimizing
heat losses.
In the EffSkalBat project, researchers and
practitioners are working together to develop
a system technology concept for stationary
battery storage systems that, thanks to
its high scalability, can work with a wide
variety of different battery types with only
minor adjustments. The team is developing
a modular system for the components to be
integrated. Designing the necessary power
electronics to be scalable through parallelized units is one area of focus, as the scope
of the adjustments needed is especially large
in this area.

Quelle: JERI

Researchers develop system technology concept to
link together different vehicle batteries

At the conference, which was held in
Stavanger, Norway, researchers from
all over the world shared ideas and
experiences across different disciplines
with an eye to safe, secure, affordable,
and ecofriendly changes in the global
energy supply.
The paper is the result of successful
cooperation between JARA energy
researchers Christina Kockel (at right
in photo), Lars Nolting, and Prof. Aaron
Praktiknjo (all from the Junior Professorship of Energy Resource and Innovation
Economics (JERI) at FCN), Prof. Rik W.
De Doncker (PGS/ISEA), Rafael Goldbeck (ISEA), and Christina Wulf (Institute
of Energy and Climate Research (IEKSTE) at Forschungszentrum Jülich). The
award was presented by Prof. Rui Xiong
(Beijing Institute of Technology, left) and
Prof. Zhixin Yu (University of Stavanger).
The study investigated the environmental consequences of local DC and
AC networks in office buildings by way
of example. The findings show that DC
networks can have significant advantages in these settings.
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ACS I EU research project
RESERVE is getting grids ready for more renewables
In the RESERVE project, which is receiving
funding as part of the EU’s Horizon 2020
program, a consortium of 12 research institutions and companies from Ireland, Italy,
Romania, and Germany investigated how
power generation based 100 percent on
renewable sources would affect distribution networks and the associated communications. When all of the electricity generated comes from renewable sources, new
approaches are needed in order to operate
the distribution network. These new techniques are based on communications that
are extremely reliable and robust across
the board while also being ultra-fast, with
transmission times of as short as 10 milliseconds. With these parameters in mind,
the researchers also studied and tested
the suitability of 5G communications technologies as part of the project.
The technical manager of this research
project, which is financed by the EU, was
Professor Antonello Monti of the ACS
institute. The team investigated aspects
such as how to ensure both frequency
and voltage stability in future supply
systems. The focus of frequency regulation rests with the transmission network,
while voltage regulation concerns mainly
the distribution network. The potential role
of power electronics and the design of the
communication infrastructure in networks
like these were also important topics.
The RESERVE project developed various
technologies that can be used to keep
deviation from frequency and voltage
standards within the allowable limits even
when very large percentages of energy
from renewable sources are used, thereby
ensuring the stability of the grid. After all,
as renewable power generation increases,
conventional generators are coming to
represent a smaller and smaller portion
of the total. The problem is that the physical inertia of these generators can be

harnessed to stabilize the grid, something
that is not possible with electricity from
renewable sources, so alternative solutions are needed in order to ensure grid
stability. That was one of the biggest challenges in this project.
RESERVE
developed
innovative
approaches to stabilize frequency and
voltage to ensure system stability. The
consortium tested the potential solutions
it had found by means of real-time simulations performed across Europe – one of
the particular strengths of the ACS institute
– and in field tests using 5G transmission
technology.
But RESERVE also developed more than
just technical solutions. New network codes
to regulate the operation of the networks
- as well as new and modified system
services for areas such as storage - were

also among the research project’s accomplishments. This holistic approach is one of
the key features of the RESERVE project.
Thanks to the ultra-fast, high-performance
5G transmission technology, the newly
developed techniques can be used as
relatively simple, flexible, and low-cost
solutions throughout Europe. The study’s
results show that powerful 5G networks
represent an important component in
communications within and between the
smart grids of the future and will support
the use of the procedures developed in the
RESERVE project to a significant degree.

The final presentation on RESERVE was held
at the European Parliament in Brussels in
mid-September. For details and a wide range
of publications on partial results, please visit
https://www.re-serve.eu.

FCN I Renewable energy
Potential for generating energy from renewable sources after the end of funding
In a joint project, researchers from FCN and
the Institute of Power Systems and Power
Economics (IAEW) at RWTH Aachen University have studied the economic potential
that power generation facilities in the renewables segment will offer once the initially
guaranteed feed-in rates are no longer
paid because the funding program has
expired. The project focused, in particular,
on the use of wind energy on the mainland
and on solar and biomass power plants.
These kinds of facilities have come to be an
important part of the German electricity mix
during the country’s energy transition. The
latest changes in the German Renewable
Energy Sources Act (EEG – Erneuerbare-

Energien-Gesetz) raise questions about
what will happen when guaranteed feed-in
rates cease to apply after 20 years. There is
particular interest in the impact on operators, electricity prices, and the electricity
market as a whole.
From the plant operators’ perspective, the
(discounted) profit expectations after the
guaranteed feed-in compensation expires
are, understandably, the main indicator
in deciding whether or not to continue
operating these facilities. Through simulation, IAEW used a market model to determine that these kinds of decisions depend
primarily on three factors: location, oper-
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ating and maintenance costs, and trends in
the price of electricity.
In its analysis, the FCN Institute studied
alternative options for selected plants that
generate power from renewable energies
in various regions of Germany: retrofitting,
shutting down, or continuing to operate
without the support originally provided by

the EEG. In their analysis, the researchers
conclude that it is possible to continue to
operate these plants cost-effectively for a
period of five to ten years, but that this is
highly dependent on the price achievable
on the exchange, the operating and maintenance costs, and the size and location of
the facilities.

FCN I Discussion contribution
Winners and losers in the energy transition
Professor Reinhard Madlener of FCN
contributed a piece to a recently published
book titled “Inequality and Energy: How
Extremes of Wealth and Poverty in High
Income Countries Affect CO2 Emissions
and Access to Energy” (see info box). In his
chapter, titled “Sustainable energy transition
and increasing complexity: Trade-offs, the
economics perspective and policy implications,” Madlener takes an in-depth look at
the economic aspects of energy poverty,
inequality, and equity, the relevant literature,
and variations on what has been called the
“energy trilemma.”
Concepts like energy poverty and energy
equity are an increasingly important part of the
current discussion, even among economists.
What is needed is a better understanding of
the issue of how to measure energy poverty
and energy inequality along the value chain in
different regions and what conclusions policymakers can or must proactively draw from
these kinds of findings depending on the level
of economic development.
From a policy perspective, increasingly
complex energy supply systems, taxes as
well as pass-throughs and costly infrastructure investments represent a major challenge that raises important questions: How
much energy poverty is there in Germany
today, and how much will there be in ten to
20 years? Does electric mobility lead to more
or less energy inequality? How regionalized
should support for renewable energies be?

Who derives the most and the least benefit
from the German energy transition? The
debate is ongoing, and it is highly important
in terms of sustainable further development
and the evolution of energy supply systems.
Electric SUVs, fast-charging stations, and
solar panels are all too often “toys for rich
people,” but because they are funded partly
by taxpayers, they can also pose a problem
from the standpoints of equity and social
acceptance. Taxes and fees on electricity
are generally a heavier burden on low-income
households than high-income ones, and not
every household has the opportunity to buy
its own (publicly subsidized) decentralized
power generation system.
Scholarly studies of these areas are both
necessary and challenging. In addition,
researchers need to formulate simple
messages/advice for policymakers on
complex issues. At the same time, they
have to be able to anticipate the dynamic
processes involved in the urgently needed
changes in existing energy systems.

The book published
by former FCN staffer
Ray Galvin is available
for purchase from
Elsevier via this Link.
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The “Energy Supplier 2.0”
concept
For some time now, the FCN Institute
has been working to develop concepts
for new business models that energy
suppliers can use to expand their business portfolios as part of its “Energy
Supplier 2.0” initiative. The Aachenbased economists and social scientists
aim to help energy supply companies
identify and harness the opportunities
associated with an increasingly flexible
energy system and the ongoing rise of
digitization in order to generate additional value creation elements. At the
same time, customers of distribution
grid companies are given opportunities
to act as generators themselves, going
from consumers to “prosumers.” It is
apparent in this context that changes
in German energy market regulation
and policies are needed so these kinds
of promising business models can
become more widespread.
Concepts such as the “Utility of the
Future” or “Utility 4.0” are currently
being discussed in the literature as
the next step in older concepts like
monopolistic regional suppliers (“Utility
1.0”), liberalized energy supply (“Utility
2.0”), and energy service providers
(“Utility 3.0”). The concepts currently
under discussion often lack a certain
real-world focus, meaning that they are
typically not very application-oriented.
FCN is currently hard at work
researching ways to develop and
introduce new business models and
different forms of cooperation. These
include distributed storage systems
and sustainably designed energy
communities.
For further examples, please see the
FCN working papers and this link on
the SINERGIEN project.
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EBC I Energy-optimized neighborhoods
Major success in the idea competition for funding from the German Federal Ministry for Economic Affairs and Energy (BMWi)
The EBC institute of E.ON ERC has been successful not just once,
but twice, in the “Living Labs for the Energy Transition” idea competition initiated by German federal economics and energy minister
Peter Altmaier. In all, 90 consortia had submitted their projects to
the German Federal Ministry for Economic Affairs and Energy (BMWi)
in hopes of winning funding in the competition. Together with wellknown partners, EBC was among the winners for its Smart Quart
and TransUrbanNRW research projects. Both projects are aimed at
optimizing residential areas in terms of energy.
In the new “living lab” format, the goal is to test forward-looking energy
technologies under real-world conditions, at a real-world scale. As the
next step, the 20 entrants who won the competition are invited to
apply for funding. The BMWi is providing more than 100 million euros
in funding for the living labs each year.
Locations of the SmartQuart and
TransUrbanNRW living lab projects

possible today in technical and economic terms within a single urban
district and in cooperation with neighboring districts. The idea is to
link the sectors of energy, heat, and mobility together more than ever
before, thereby turning the transition in terms of electricity into a “real”
energy transition. In this project, the cities of Essen and Bedburg in
the German state of North Rhine-Westphalia and Kaisersesch, in
Rhineland-Palatinate, have come together to form a living lab.
Each neighborhood is being networked internally and with others
in order to put existing energy infrastructures to more efficient use.
Smart grid solutions create intelligent connections between heat,
cooling, renewable energy, hydrogen, and the area of mobility. Ultimately, the goal is to achieve a climate-neutral energy supply in the
model regions in this way. In all three urban districts, residents, energy
suppliers, and local technology providers are all getting involved.
innogy SE will lead the consortium for this living lab. The consortium
members at RWTH Aachen University are the EBC chair, the Institute
of Energy Efficiency and Sustainable Building (e3d), and the Chair of
Real Estate Development (IPE). There are also other partners from
industry and the public sector.
The goal of the TransUrbanNRW living lab is to transform the heat
supply at five locations in North Rhine-Westphalia with an eye to
meeting the aims of the German energy transition. Previously, the
selected districts, which focus heavily on lignite, had received heating
via district heating networks. In the living lab, the consortium is
focusing on fifth-generation heating networks, which link renewable
energies and waste heat at all temperature levels.
Fifth-generation heating networks act as an energy platform for
“prosumers” – consumers who not only use energy, but also provide
energy themselves through systems such as solar panels on their
roofs. These heating networks, encompassing both fossil and zerocarbon power generation capacity, can form the necessary generation mix for providing heat and cooling. This will make it possible
to gradually move away from today’s fossil-based generation and
toward electricity-based and increasingly renewable provision of
heating and cooling. As the transition away from coal continues, the
role of the traditional district heating company will evolve into that of
an energy platform provider for heat, cooling, electricity and mobility.

In the SmartQuart research project, which deals with urban districts
that receive smart supplies of energy and energy services, the companies and research institutions involved aim to show what is already

This project is being coordinated by E.ON Energy Solutions. The partners in the research center are, alongside EBC, the ACS institute and
JERI junior professorship at FCN at E.ON ERC and the Fraunhofer
Institute for Solar Energy Systems (ISE). Further partners from industry
and the public sector are involved here as well.
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E.ON ERC I JARA-ENERGY Talks colloquium
The JARA-ENERGY Talks were held
for the third time in May 2019. At the
fully occupied Generali Hall at SuperC
at RWTH Aachen University, Professor
Christoph M. Schmidt, President of
the RWI Leibniz Institute for Economic

Research and Chairman of the German
Council of Economic Experts, gave a talk
titled “Doing What Is Reasonable – Paths
to a Rational Energy and Climate Policy.”
Schmidt first pointed out the challenges
and measures that have been taken to
implement the German energy transition
to date. He views possible approaches
for driving the energy transition forward
as lying in global emissions trading and
a standardized CO 2 price. In general,
Schmidt says, the transformation of the
energy system is one of the most important challenges in today’s society, if not
the most important. The only way to overcome it will be through a comprehensive
realignment in energy and climate policy.

In Schmidt’s view, the ecological perspective is as crucial to achieving a successful
climate policy as other factors, such as
taking economic and scientific aspects
into account. In addition, the rise in CO2
emissions is a global issue that transcends
national boundaries. The economics
expert therefore goes one step further,
arguing that a successful energy and
climate policy is distinguished by an interdisciplinary approach, and most of all by
a global focus.
Schmidt noted that the opportunity to
initiate new approaches is greater now
than ever before. Spurred by the many
young people worldwide who are increasingly active in efforts to protect the climate,
things are slowly starting to move at the
policy level. This development makes
it possible to put new approaches and
possible solutions into practice.
The European Union Emissions Trading
System (EU ETS) has existed for about
ten years now. The EU’s aim in creating
this tool was to lower greenhouse gas
emissions, but thus far, the emission price
has fluctuated with GDP, and it hovered
at a very low level for years. Aside from
that, the transportation and heat sectors
have been excluded from the system thus
far. Still, Schmidt believes the EU ETS
is a sensible mechanism, as restricting
and reducing the certificates can help to
achieve CO2 emission targets directly.

Events & dates
October 10, 2019
7:00 p.m., RWTH
Aachen University,
Couvenhalle,
Kármánstr. 17-19,
52062 Aachen
Doors open at
6:45 p.m.

 ARA-ENERGY Talks:
J
Wie die Energiewende gelingt – Forschung und Innovation als Motor für gesellschaftlichen Wandel (How to Make
the German Energy Transition a Success – Research and
Innovation as Engines Driving Societal Change)
Talk by Andreas Feicht, State Secretary at the German Federal
Ministry for Economic Affairs and Energy (BMWi)

Schmidt also cautions, however, that the
system would not truly be fully thought
through until the introduction of a stable,
global CO 2 price that encompasses all
energy sectors. At the same time, we must
not lose sight of people and their desires
and needs. To Schmidt, there is no question that the establishment of global emissions trading and a CO2 price would have
to be cushioned at the social level in order
to avoid burdening weaker states and
households even more.

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.
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
GGE I Applied Geophysics and Geothermal
Energy, Prof. Dr. rer. nat. Christoph Clauser
PGS I Power Generation and Storage Systems,
Prof. Dr. ir. Dr. h. c. Rik W. De Doncker
Prof. Dr. rer. nat. Dirk Uwe Sauer
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