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Dear Readers,
This past year, Research & News was able
to report on a lot of interesting developments in, around, and involving our energy
research center. This year-end issue is no
exception. Highlights include “smaller”
news items as well as reports on workshops and examples of our employees’
international activities. Their successes,
both large and small, serve as an incentive
for us to continue on the same successful
path in the future as well.
Happy reading!
Rik W. De Doncker

The entire team at the E.ON Energy Research Center wishes all readers
a very merry Christmas and a successful, healthy, and energetic year 2015!

1

Research & News
www.eonerc.rwth-aachen.de

News on Research & Education at E.ON Energy Research Center of RWTH Aachen University

December 15, 2014, No. 3

E.ON ERC I Forschungscampus Future Electrical Networks (FEN)
BMBF-funding approval secures 20-million-euro budget for campus research project
Thanks to its convincing research concept and
well-known industrial partners, the Forschungscampus Future Electrical Networks (FEN)
received a funding promise of ten million euros
from the German Federal Ministry of Education
and Research (BMBF) in late September. With
an overall budget of at least 20 million euros –
the BMBF approves funding only if it is at least
matched by industrial partners – a research
consortium formed specifically for this purpose
will spend the next five years studying what
role direct current technology can play in the
development and expansion of transmission
and distribution grids. If work on the project
is successful, two additional funding phases
could follow, each of them providing a further
ten million euros.
„The development of
grid expansion solutions
that are both affordable
and acceptable to the
public is crucial to the
success of the German
energy transition.”
Prof. Rik W. De Doncker
Fifteen chairs at RWTH Aachen University,
among them the lead chairs held by professors Rik W. De Doncker, Antonello Monti and
Albrecht Moser and all five chairs associated
with the E.ON Energy Research Center, have
teamed up with a current eleven industrial
partners to form this consortium, working
together on the university campus in Aachen.
The companies are involved either as premium
or business partners, making sizeable annual
funding contributions. In addition, all partners
agree to have at least one employee present
on the RWTH Aachen University campus to
represent them throughout the term of the
research work. The reason for this is that close
physical proximity between equal partners
from industry and academia was another
major criterion in the ministry’s positive decision. Since additional partners are welcome

at any time, it seems likely right now that the
financial scope for the first five years will actually significantly exceed the 20-million-euro.
These kinds of developments are exactly what
the BMBF aims to support with this kind of
funding.
“We have successfully completed the preliminary work, and now the Forschungscampus
Future Electrical Networks is entering the
first main phase,” says Professor De Doncker,
whose responsibilities at RWTH Aachen
University include heading the E.ON Energy
Research Center. He is pleased about the
positive news from the BMBF. “The development of grid expansion solutions that are
both affordable and acceptable to the general
public is crucial to the success of the German
energy transition. Our goal is to get by with as
few new powerlines as possible,” he explains.
The interdisciplinary research topics that FEN
is pursuing focus on electrical energy and
encompass all voltage levels, from low and
medium to high and ultra high. “Our research
activities will allow us to find out where and
how direct current technology can be used
most effectively, now and in the future,” says
Professor Moser, who is responsible for grid
planning and the high-voltage research area.
There are plans for further development steps,
such as integration of gas and heat networks
in order to leverage their extensive storage
potential.
“The consortium launched for FEN is probably
unique in the European research landscape in
terms of its form, objective, and equipment,”
says FEN managing director Dr. Christian Haag,
commenting on the current development.
“The list of partners alone reads like an excerpt
from the Who’s Who of energy technology and
the energy industry: General Electric is part of
it, alongside Schaffner, Infineon, Siemens, the
RWE subsidiary Westnetz, and the Düsseldorfbased energy provider E.ON. The consortium
also includes companies like the Hager Group,
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Maschinenfabrik Reinhausen, Fuji Electric and
Hyosung.” In addition, Haag continues, FEN
„Our research activities
will allow us to find
out where and how
direct current technology
can be used most
effectively, now and
into the future.“
Prof. Albert Moser

offers specific partnerships for small and midsized enterprises (SMEs). The first representative of these SMEs to be brought in to work as
part of the FEN team was the Aachen-based
company AixControl.
Research topics in the medium-voltage segment
The medium-voltage research area aims to
build a demonstrator network that interconnects and provides power both reliably and
efficiently to the test benches of various
research institutes on the RWTH campus,
using efficient DC underground cables. There
is even talk of using a superconducting cable
for one test line. “The development of this
innovative DC demonstrator network should
be completed within the first main phase, by
2019 at the latest,” explained Dr. Hanno Stagge,
former head engineer at the Institute of Power
Generation and Storage Systems. He was
named RWTH coordinator for FEN research
activities this past October. In this position,
he is responsible for various aspects, particularly including the medium-voltage research
area. “Some of the major areas of research,”
Stagge continues, “are electronic distribution
stations – substations – with power electronic
converters, protective and measurement
technology, DC cable connections, and technical solutions for grid automation, control,
and stability. Complementary research topics
include cost effectiveness, acceptance by the
general public, and geographic and physical
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integration into urban and other landscapes.”
In addition, it is the stated aim of the partners to develop standards for these kinds of
medium-voltage DC grids and components in
particular and establish these standards on
an international basis.
Low-voltage research area being developed
Professor Antonello Monti of the Institute
for Automation of Complex Power Systems
at E.ON ERC is currently developing the lowvoltage research area within the scope of FEN.
„We aim to make the
low-voltage research
area a European center
of competence for
automation in the lowvoltage segment.”
Prof. Antonello Monti
These activities will focus on the use of DC
technology for “smart grids.” Automated inter-

change of information between consumers
and providers plays a central role in this. “We
aim to make this FEN research area a European center of competence for automation
in the low-voltage segment,” says Professor
Monti, outlining the group’s ambitious goals.
Among other things, there are plans to establish a coordination office to act as an intermediary and assist with EU research funding.
In early October, possible partners for the
low-voltage research area were contacted
under Professor Monti’s leadership as part
of a workshop. The event, held on the RWTH
campus, drew representatives of 25 businesses ranging from SMEs to global players,
all of them wanting to learn about the project
itself and the cooperative opportunities
associated with it. Even after just one initial
informational event, it is apparent that there
is great interest among component manufacturers, software firms, energy suppliers,
building equipment specialists, and other
companies in working with the FEN lowvoltage research area.

FCN I Study
Market integration of renewable energies
In mid-June, FCN doctoral candidate Ernesto
Garnier presented the results of two studies
conducted together with Professor Reinhard
Madlener at the 8th World Congress of the
Bachelier Finance Society, in Brussels. This
presentation, titled Leveraging Flexible Loads
and Options-Based Trading Strategies to Optimize Intraday Effects on the Market Value of
Renewable Energy – summarizes methodological approaches and findings from the
scientific contributions on market integration
of solar and wind energy.
One of the two papers – Balancing Forecast
Errors in Continuous-Trade Intraday Markets
– presents a trading strategy for optimizing
the times and volumes of trade transactions

to compensate for solar and wind forecast
errors. The model takes up methods of option
evaluation in order to visualize the volatility
of intraday trading prices as well as solar and
wind forecasts.
The second paper – Day-Ahead versus Intraday
Valuation of Flexibility for Photovoltaic and
Wind Power Systems – deals with options for
using flexibility of demand to add value in the
market integration of PV and wind energy.
This paper picks up on the intraday trading
strategy outlined in the first paper. Control
of flexible loads is integrated in order to be
able to compensate with maximum efficiency
for forecasting errors in volatile intraday
markets.

3

December 15, 2014, No. 3

E.ON ERC Ticker I
Dr. Hanno Stagge held a three-week block
seminar for students enrolled in bachelor’s
and master’s degree programs at Tongji
University in Shanghai in September as
a visiting professor. His teaching activities took place in close coordination with
Professor Jinsong Kang. The course content
was based on
lectures and
seminars on
power electronics at the
two RWTH institutes headed by Professor
Rik W. De Doncker.
***
Professor Rik. W. De Doncker (right)
received the Power Electronics Society
Distinguished Service Award from the Institute of Electrical and Electronics Engineers
(IEEE). Dr. Peter Staecker (left), past president of the IEEE, the world’s largest association of engineers
in the electrical
engineering and
computer science
segments, gave a
speech praising the honoree, in which he
mentioned various factors, including De
Doncker’s many activities on behalf of the
further development of various sections
and conferences of the association.
***
PGS employee Johannes Voss (center)
received one of eight Excellent Paper
Awards at the 2014 IEEE International
Power Electronics and Application Conference and Exposition
(PEAC), in Shanghai.
Voss won out against
about 500 competitors with his presentation, “Analysis of
Medium Voltage DC and AC Supply for Klystron Accelerators at the European Spallation Source.” The award was presented by
Professor Fred C. Lee (Virginia State University, right) and Professor Dehong Xu (China
Power Supply, left).
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FCN I Workshop

E.ON ERC Ticker II

EMEE is an international scientific network of
energy economists whose goal is to contribute
to the development and application of econometric and other quantitative approaches to
energy economics. Beyond that, the group’s
activities are aimed at improving dialogue
between researchers and students in the field
of energy economics. The EMEE activities focus
on organizing an annual workshop. This gives
energy economics researchers a platform for
regular meetings during which scientific articles
on empirical methods
are presented and
discussed.
The two-day events
are typically held at
universities in order to
offer a scientific environment at reasonable

cost. The number of participants is generally
limited to 50 to encourage active participation by each and every attendee. During the
workshop, 14 articles are usually presented and
discussed during the main sessions. In addition,
one or two supplementary sessions also offer a
venue for shorter poster presentations without
discussion.
EMEE board and jury member Professor Reinhard Madlener had the opportunity to arrange
this year’s workshop. FCN was also represented
at this year’s workshop with not one, but two
article presentations. Ernesto Garnier gave a
presentation on the topic Balancing Forecast
Errors in Continuous-trade Intraday Markets: A
Real Options Approach
a and Yasin Sunak
presented his research
results on the subject
Local Impacts of
Wind Farms on Property Values: A Spatial
Difference-in-Differences Analysis.

ACS/EBC I Research project
Intelligent combination
Photovoltaic (PV) and combined heat and power
(CHP) units may seem unrelated at first glance,
but when combined, they can yield significant
advantages. CHP units can supplement the fluctuating power generation of PV systems, for
example. In turn, the load management system
and storage components, if any, of the PV system
can level out the operation of the CHP unit. Heat
pumps used as a switchable load can cushion
fluctuations in generation, increase the amount
of power used by the entity generating the
energy itself, and stabilize the grid. Operational
management of these kinds of combination
systems takes place in accordance with demand

for optimization of power used by the entity
generating the energy, to relieve the burden on
the grid, for optimization in terms of the energy
industry, as a virtual power plant, or as a combination of these approaches.
In this project, ACS and EBC are working together
with partners to develop a modular system of
operating strategies and control methods that
are geared toward each other and can be used
flexibly. The ultimate focus is on the development of optimized system solutions that are
suitable for real-world practice for the combined
operation of PV and CHP or heat pump systems.
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RWE subsidiary Westnetz is supporting the
work of Flexible Elektrische Netze (FEN)
GmbH with two electric bikes. The two
bicycles were presented to FEN Managing
Director, Dr. Christian Haag, by
Walfried Heinen
(on the right),
municipal service
manager at RWE Deutschland AG. Now
industrial and university partners of FEN
can explore the city conveniently, free of
charge, and most especially, without generating any CO2 emissions. In return, users of
the ecofriendly bikes are asked to participate in a user study.
***
Professor Rik W. De Doncker has been
named RWTH Fellow. The Aachen-based
university grants this title in recognition of outstanding professors who have
made particular accomplishments in the
field of research. The eight new RWTH
Fellows represent the university’s faculties.
Professor De
Doncker plans to
spend the 50,000 euros in prize money on
research and teaching activities in the fields
of sustainable energy supply and electric
transportation for the German energy transition.
***
This year, as in years past, the annual
IEEE workshop Applied Measurements
for Power Systems was once again held
at E.ON ERC. Experts from Italy, Brazil,
Romania, Spain, the UK, Saudi Arabia,
Japan, China, India, Africa, the Netherlands,
Switzerland, and Germany met in Aachen
in late September for this three-day event
in order to discuss the latest developments
in the field of measurement technology
applications in modern transmission and
distribution grids and in the networks of
the future (smart grids). The workshop was
organized by the ACS institute at E.ON ERC.

Quelle: Thilo Vogel

Empirical Methods in Energy Economics
Organized and held by FCN, the Empirical
Methods in Energy Economics (EMEE) workshop was held at E.ON ERC for the seventh time
on August 14 and 15, 2014.
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EBC I New research projects
Exergy-based control and evaluation of heat pumps and CHP systems
Two new projects of the Federal Ministry for
Economic Affairs and Energy (BMWi) affirm the
successful work done by the EBC institute at
E.ON ERC. In the “Exergy-based Control Strategies for Heating and Air Conditioning Technology” cooperative project, the institute plans
to spend the next three years working with the
Institute for Energy Engineering at TU Berlin
to develop exergy-based control strategies for
heating and air conditioning technology components. The researchers hope targeted reduction

of component-related exergy destruction will
enhance the efficiency of the overall system. The
newly developed control strategies will be tested
in the main E.ON ERC building. The research work
is included in the international ECBCS Annex 64,
“LowEx Communities – Optimized Performance
of Community Energy Supply Systems with
Exergy Principles.”
In the “Non-Stationary Energy Evaluation of
Heat Pumps and Micro-CHP Systems” coopera-

tive project, which is also slated to run for three
years, EBC is working with scientific and research
partners at TU Dresden and the University of
Stuttgart to research the development of realistic testing scenarios so the operation of heat
pump and CHP systems can be more realistically
assessed than before. In the course of the work
on this project, EBC will further expand its hardware-in-the-loop test bench capacity available at
the E.ON ERC testing hall.

E.ON ERC I Events
International Symposium on
Power Electronics for Distributed
Generation Systems
Germany is in the midst of an energy transition
– and specialists are supplying the know-how.
Previous experience has shown that the transition toward increasingly renewable, decentralized power generation will not be possible
without the further development of power electronics. That means there is good reason for the
IEEE Power Electronics Society (PELS) to deal
extensively with this topic as part of the 6th International Symposium on Power Electronics for

Annual Meeting 2015:
Future Urban Energy Systems
Future urban energy systems will be the focus
of the E.ON ERC Annual Meeting in 2015. The
Aachen-based energy research center’s event, to
be held on March 26, 2015, will once again bring
numerous representatives of the scientific and
research community, the business sector and
government from all over
the world to Aachen to
learn about and discuss
the current status of
research in this field and
what it means for the

Distributed Generation Systems (PEDG2015).
Renowned experts from all over the world will
come to the event, to be held in Aachen from
June 22 to 25, 2015, to learn about advances
in these fields during presentations, tutorials
and technical sessions and then discuss this
progress in detail. The theory, analysis, design,
testing and use of power electronics components will take center stage during the event.
The overarching topics of the symposium, which

is organized with substantial participation from
E.ON ERC, are:
• Power electronics in distribution systems,
• Power electronics for sustainable sources,
• Power electronics for energy storage systems
(stationary and mobile).

shifts taking place in energy supply systems.
The presentations and discussions will focus on
urban areas in highly developed nations. Growth,
renovation and modification present new challenges for urban planners and energy suppliers
alike. During the 2015 meeting, renowned
experts will present new concepts and technologies for reducing CO2 emissions, saving energy,
and heating and air-conditioning buildings effi-

ciently while maintaining or even improving
comfort for residents. The latest communication
concepts geared toward improving demand
management, saving energy, and energy efficiency will be discussed, as will flexible electrical infrastructures and the importance that
electrical or thermal storage systems could
attain for urban regions in the future. How business models, urban energy management policies and structures, and
overall political or regulatory conditions affect
these kinds of innovative
Thinking the Future
concepts will also play an
Zukunft denken
important role.

5

Scientists, researchers, and practitioners interested in attending the event are invited to
submit abstracts on these topics in English, the
language of the conference. For further information on the overall conditions, please visit
http://www.pedg2015.org/page/12/important-dates/.
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E.ON ERC I Colloquium
Under the title “A Whole New World: Energy
Innovation – a reflection on trends, scenarios
and strategies,” Bert Stuij, Vice President of
Innovation at the Energy Delta Institute in Groningen, Netherlands, spoke on trends, scenarios,
and the consequences that stem from them for
the business sector in general and the energy
supply industry in particular. In his well attended
presentation at E.ON ERC, Stuij used five megatrends and three different scenarios to highlight
possible and expected social and economic
changes as an informational basis for decision
makers in the business and administration
sectors. A circular economy, the dematerialization of the economy (knowledge and services
are becoming crucial factors), expertise as an
increasingly important economic factor and
radical decentralization are forcing companies
to adjust to changes on an ongoing basis and
forecast changes in overall conditions. Along

with pursuing the current core business, innovation strategies must be developed in order to
assure medium to long term economic survival
as well.

In his presentation titled “Extracting
Geothermal Energy While Storing CO 2,”
Professor Martin O. Saar of ETH Zurich
showed that
the use of
geothermal
energy with
CO 2 as a
transportation medium
is characterized above all by high efficiency.
This method also offers another advantage:
Alongside returning the geothermally heated
CO2 used aboveground for heating or power
generation to the underground storage
site, further carbon dioxide quantities that
are captured during the use of fossil energy

sources can be stored below ground. Ultimately, geothermally operated power plants
can achieve a negative carbon footprint this
way. These kinds of systems also work with
about twice the efficiency of other power
plants that bring the necessary heat energy
up from the depths using water or brine.
Regardless of this, Saar said, geothermal
energy is generally much more cost-effective
to use than other renewable energies, such as
solar power or wind energy.

In light of the German energy transition, Stuij
said that it was urgently necessary for energy
supply companies to pursue trends and
scenarios, see the signs of a new economy,
and understand the dynamics of innovations
in order to succeed in innovating in their interactions with society at large and with their
customers.
Stuij pointed to the examples of Kodak, bookstores versus Amazon, Nokia and DSM (the
Dutch company started out as a coal producer
and is now successfully operating on the market
in the food and health segments) as impressive

Against the background of sustained discussion regarding the technology used for
capturing CO2, the approaches presented
almost necessarily led to an animated,
extremely interesting discussion.

Events/Calendar
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 EDG2015 • The 6th International Symposium on Power Electronics
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for Distributed Generation Systems, Quellenhof, Aachen, Germany
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illustrations of possible missteps in development, but also successful realignments. Innovation, he said, is more than research and development; social dynamics play a much greater role
than many people assume.
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