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Dear Readers,
Each year, the Annual Meeting is one of
the event highlights at the E.ON Energy
Research Center. In June scientists and
researchers from all over the world,
including the members of our international
Scientific Advisory Board, came to Aachen
to meet with us and present and discuss
important research approaches aimed
at a low-carbon energy and electricity
supply. This year, innovative solutions and
solution approaches for grid and storage
technologies were on the agenda. The list
of lectures and presentations alone (see
page 2) illustrates the complexity of the
topic, but it also clearly demonstrates that
the target objectives can only be achieved
through mutual international cooperation
and task-sharing.
Enjoy reading!
Sincerely,
Rik W. De Doncker

E.ON ERC I Annual Meeting
Innovative Grid and Storage Technologies for the Transition to Sustainable Energy
Scientists and researchers from around the world discuss research approaches and results at E.ON ERC

The conversion of the energy supply system,
with the ultimate goal of a low-carbon energy
and electricity supply, is at the forefront of the
work at the E.ON ERC and the national and
international research institutions it cooperates
with. To this end, the researchers are examining

both the production and consumption side,
especially in connection with innovative grid
and storage technologies.

research and industry, presented innovative
solutions and solution approaches for retrofit-

In the course of the meeting,
scientists and researchers
from E.ON ERC, together with
colleagues from international
At the E.ON ERC annual meeting,
representatives from science,
research, industry, and
public administration discussed
innovative solution approaches
to grid and storage technologies.
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„Grids and Storage“ was the topic of the E.ON
ERC Annual Meeting 2013 that took place in midJune. Representatives from science, research,
industry and public administration came to
Aachen for this event to share experiences,
knowledge, and information on the current
state of the research and its importance to the
transition to sustainable energy.
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ting the transmission and distributor grids to
enable a more decentralized and volatile electricity production with infeed of energy at all
voltage levels (De Doncker: Research at E.ON
ERC ...; Monti: Active Distribution Networks;
Keussen: Distribu¬tion Grids ...; Mantooth/
Dougal: GRid-connected Advanced Power Electronic Systems ...). During the event, it became
clear that the research should not be limited
solely to electrochemical storage and technologies that improve the grids, for example
by using direct current technology for transmission and distribution (De Doncker: DC Grid
Techno¬logies ...; Moser: Required Extensions
of German Transmission and Distribution Grids
...; Sauer: Electrical Energy Storage ...). Just as
important are studies on heat and gas storage
systems, which aim to expand the capacities
for long-term energy storage or better utilize
the existing options (Monti/Müller: Networking
Buildings ...; Röttgen: Alternative Storage
Concepts ...). “Dual use” storage systems in
buildings. which can be used to make heating,
ventilation and cooling systems more efficient
(Müller/Clauser: Thermal Storage ...), was also
a topic, as was the (further) development of
intelligent systems for demand side energy
management in houses and electric vehicles.
Of course, at an energy research center in
which economists and social scientists play an
important role and the practical feasibility of
research results is a key priority, another issue
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E.ON ERC Annual Meeting 2013: Presentations and Lectures *
R. W. De Doncker
E.ON ERC/PGS

Research at E.ON ERC on Grids and Storage Systems for a Sustainable Energy Supply
– Lighthouse Projects

A. Monti
E.ON ERC/ACS

Active Distribution Networks: Monitoring and Control

U. Keussen, E.ON SE

Distribution Grids: Enabler or looser of the Energiewende? (No presentation)

A. Mantooth, UA/
R. Dougal, USC

US NSF Center on GRid-connected Advanced Power Electronic Systems (GRAPES) –
Accelerating the Adoption and Insertion of Power Electronics into the Electric Grid

R. W. De Doncker
E.ON ERC/PGS

DC Grid Technologies – Research Campus Future Electrical Grids

A. Moser
IAEW, RWTH Aachen

Required Extensions of German Transmission and Distribution Grids in the next
20 Years

D. U. Sauer
E.ON ERC/PGS

Electrical Energy Storage Systems – Global Demand and Local Solutions

A. Monti/D. Müller
E.ON ERC, ACS/EBC

Networking Buildings: A Thermal Storage Approach to Grid Flexibility

D. Müller/C. Clauser
E.ON ERC, EBC/GGE

Thermal Storage in Buildings and Subsurface

K. P. Röttgen, E.ON
Innovation Center

Electrical, Heat and Gas Storage Systems – A Utility Perspective

R. Madlener
E.ON ERC, FCN

Alternative Storage Concepts from an Economic Perspective

D. Lindenberger,
EWI, Köln

Storage Systems – A Business Model?

* To request a copy of the presentations, please send an e-mail to newsletter@eonerc.rwth-aachen.de

that must always be addressed is whether
business models with realistic market chances
can be developed from the good ideas of

engineers and natural scientists (Madlener:
Alternative Storage Concepts ...; Lindenberger:
Storage Systems ...).

RWTH I Distinction
Professor Jayant Baliga is Theodore von Kármán Fellow
Scholar from North Carolina is a visiting researcher at RWTH University
researcher at RWTH Aachen University at the
chair of Professor Rik W. De Doncker, is giving
a lecture series on “Power Electronic CompoRWTH Rector Professor Ernst Schmachtenberg
(center) and Professor Rik W. De Doncker (right)
join Professor Jayant Baliga in celebrating his
distinction as a Theodore von Kármán Fellow.
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During the annual meeting at E.ON ERC,
Professor Jayant Baliga, Distinguished University Professor at North Carolina State University, was honored as a Theodore von Kármán
Fellow at RWTH Aachen University. Professor
Ernst Schmachtenberg, Rector of RWTH,
presented the certificate. As part of the ERS
fellowship program, Professor Baliga, visiting
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nents” during his two-month stay. ERS (Exploratory Research Space) is the core of the institutional strategy for the future (Zukunftskonzept)
and an integral part of the Excellence Initiative
at RWTH. Both interdisciplinary projects and
visiting researcher fellowships are fostered and
funded at the university, and the ERS also funds
RWTH scientists and researchers who want to
spend short-term research periods at universi-

ties abroad. In addition, ERS provides an interdisciplinary networking platform that gives
scientists and researchers the opportunity to
get to know their peers and colleagues and
share their ideas, knowledge, and experience.
Professor Baliga is an internationally renowned
and esteemed expert in the field of power electronics, and along with other achievements,
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played a major role in the development of the
IGBT (Insulated Gate Bipolar Transistor), which
is an essential component of many power electronic applications. In addition to numerous
other distinctions, Professor Baliga was
awarded the “National Medal of Technology
and Innovation” by U.S. President Obama in
October 2011, the highest honor that the U.S.
government bestows upon engineers.

ACS I Energy Management
Conserving Resources, Reducing Carbon Dioxide Emissions, Stabilizing Grids
RWTH scientists play a key role in developing “Energy Positive Neighbourhoods”
In the “COOPERATE” European research
project, seven international partners from
science, business and industry are working
together to develop “Energy Positive Neighbourhoods”. The aim of the project is to coordinate, at a local level, the widely varying
methods for producing sustainable energy and
the diverse energy consumption in a way that
conserves resources, reduces CO2 emissions,
and stabilizes the power grids at the same
time. Professor Antonello Monti, Director of
the Institute for Automation of Complex Power
Systems at the E.ON ERC, is in charge of the
overall project.

For this purpose, a service and management
platform with integrated monitoring and control
functions is being developed. The exchange of
information between the individual buildings,
the control center, and the grid operator is
managed in a cloud environment. Furthermore,
in the course of the COOPERATE project, new
business models are developed and tested,
including the newly created role of neighbourhood energy manager, who monitors and
coordinates the infeed and consumption of
energy for one or several neighbourhoods. The
neighbourhood energy manager monitors and
controls the communication, provides incentives

“In COOPERATE, together with renowned partners from industry and research, we are developing an innovative system which will help
to optimize the production and consumption
of sustainable energy, for example in a small
urban quarter, a residential area, or a university campus”, says Professor Monti, explaining
the main objectives of the project. “We call this
the Energy Positive Neighbourhood”. Moreover,
the project also offers opportunities to develop
additional services such as a monitoring
system and a control system for electric vehicle
charging stations. Other possible applications
include surveillance functions to enhance the
safety and security of residents and a “real-time
cafeteria usage plan” to manage demand.

to save energy, and identifies possible malfunctions and problems.
Within the scope of COOPERATE, ACS in particular
designs and provides the simulation concept for
testing the developed components, strategies,
and solutions before they are implemented in
practice. The EBC institute at E.ON ERC, headed
by Professor Dirk Müller, develops models and
performs thermal calculations for buildings. In
collaboration with the Cork Institute of Technology (CIT), the Institute of Software Engineering (SE), the third RWTH faculty involved in
the project, is creating a data model for the standardized description of neighbourhoods, called
the “Neighbourhood Information Model”.
Initially, the COOPERATE concepts and strategies will be implemented and tested in two
neighbourhoods: at an office campus near Paris
and on the campus of the Cork Institute of Technology. Among other things, COOPERATE will
be monitoring energy sources, energy storage
systems, consumption points, and buildings. The
objective is to identify optimization potentials
and leverage them through improved energy
management.
The three-year project receives 3.5 million
euros in funding from the EU through its
Seventh Framework Programme.
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RWTH I Geosciences

E.ON ERC Ticker

Geo Day 2013 at E.ON ERC
In June, students, researchers, and scientists from
RWTH University met together at the E.ON ERC for
the “Aachen Geoscience Day” (Aachener Tag der
Geowissenschaften) to share experiences and
knowledge beyond their own specialized fields as
well as to establish new contacts and strengthen
existing ones. The GGE Institute, under the direction of Professor Christoph Clauser, planned and
organized the event this year. In total, approximately 80 participants attended and discussed five
presentations on the topic of the “Investigation,
Development and Operation of Geologic Reservoirs”. Around 20 bachelor’s and master’s degree
students used the opportunity to present the
results from their current research projects and
display posters to compete for one of the three
awards given by the Verein Aachener Geowissenschaftler (Association of Aachen Geoscientists). In
addition, the event, called “Geotag” for short, was
the ideal occasion to present the bachelor degrees
to successful graduates in various geosciences
fields (see photo).
The event featured presentations (visit
www.eonerc.rwth-aachen.de in the GGE/
aktuelles&veranstaltungen section – German
website only) on the measurement, recording, and
interpretation of natural seismic signals (“seismic
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Professor Thomas Rüde (shown left in the picture)
presented the graduates with their bachelor degrees.

noise”) emitted from underground (Professor
Kees Wapenaar, Delft University of Technology),
tracer-assisted characterization of geo-reservoirs
(Professor Martin Sauter, University of Göttingen),
and the continuous monitoring of geological
reservoirs in use, applying seismological methods
(Professor Manfred Joswig, University of Stuttgart). Professor Brian Horsfield from the Potsdambased German Research Centre for Geosciences
spoke on the topic of “Shales as Reservoirs for Gas
and Oil”, and B. Stephan Baldin (Aachen Foundation Kathy Beys) presented alternative scenarios
for utilizing the Inden brown coal mining area
after the coal mining there has been completed.
The event was kindly supported by the Geoverbund ABC/J alliance (www.geoverbund-abcj.de).

E.ON ERC I Colloquium

15 female school students used this year’s
Girls’ Day event (Mädchen Zukunftstag)
at RWTH Aachen University to explore
several exciting fields of energy research.
To inform the students about sustainable
energy supply and the vital importance
of interdisciplinary
work, the event
program featured
inside and outdoor
activities in the
areas of electrical engineering, mechanical engineering, geological resources, and
business and economics. The production,
generation, consumption, and conservation of energy were at the forefront of the
event.
***
Energy Research for Sustainability and
Annual Report 2012 marked the latest
issues of two key
publications on the
work of the E.ON
ERC and its vision
of a safe, secure,
eco-friendly, and
affordable energy
supply of the
future. The Energy
Research for Sustainability publication
describes the overarching objectives and
structure of the
Center and the five
institutes within
its four faculties.
The Annual Report
focuses on the
research projects of
the institutes and
cross-institutional
cooperations.
Printed versions of the publications can
be requested at newsletter@eonerc.rwthaachen.de, and they are also available for
download as PDFs at www.eonerc.rwthaachen.de in the Publications section.
energy research for sustainability

energieforschung für eine nachhaltige Versorgung

AnnuAl report 2012

e.on energy reseArch center

In her presentation on Geothermal Potential: from Italy to Europe, Perspectives and
Case Studies, given at the E.ON ERC, Dr. Adele
Manzella impressively illustrated the tremendous possibilities that the use of renewable
geothermal energy offers in Italy and other
countries. Dr. Manzella, an Italian geophysicist
from the Institute of Geosciences and Earth
Resources in Pisa, heads up a project which
concentrates on systematically identifying, docu-

menting, and evaluating geothermal potential
both for heating purposes and for generating
electricity. As a response to the grave shortage
of local fossil energy sources in Italy, the VIGOR
project (www.vigor-geotermia.it) focuses on
examining and assessing known and presumed
geothermal fields in various regions of the
country. The results are intended to stimulate a
discussion on the potential role of geothermal
energy in energy supply systems in Italy and
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throughout Europe that are increasingly utilizing
renewable energies. Researchers and scientists
in the VIGOR project consolidate findings from
different specialized fields, including geophysics,
geology, hydrology, urban and regional development planning, and climatology. Ultimately,
this will lead to feasibility studies on the use of
geothermal reservoirs in various regions and
depth levels.
The key assessment criteria
here are yield,
cost-efficiency,
impact on the
water supply,
and possible
seismic activity.
Naturally, the suitability of the location with
regard to various types of use, such as district
heating, heat pumps, co-generation of heat and
power, process heat or swimming pools, also
plays an important role. The ultimate goal of the
project is to create an atlas that provides an overview of the theoretical, technical, and economic
potential of numerous geothermal energy sites
in Italy.
Dr. Manzella is confident that this atlas will
open up completely new prospects for using
geothermal energy. After all, this will bring a shift
in perspective: In the future, we will no longer
have to search for suitable locations for certain
geothermal applications. Instead, the appropriate application can be selected based on very
precise knowledge and information about the
respective locations. This will allow more inten-

sive and efficient use of the geothermal potential of the reservoirs in Italy than was possible
in the past.
***
At the joint invitation of E.ON ERC and Energy
Hills, Professor Christian Rehtanz from the Institute of Energy Systems, Energy Efficiency and
Energy Economics at Dortmund Technical University gave a presentation that focused on the
Expansion and Innovation Requirements of Electrical Distribution Networks for the Transition to
Sustainable Energy. Professor Rehtanz presented
important results from the “dena-III Distribution Grid Study” (dena-III Verteilnetzstudie) and
demonstrated the need for further action. The
two previous grid studies conducted by the dena
(Deutsche Energie-Agentur/German Energy
Agency) concentrated solely on retrofitting the
transmission networks. In general, according
to Rehtanz, the
networks have
to become more
flexible. This also
applies to distribution grids in
particular, since
many decentralized electricity
producers feed their often renewable energy
into the distribution grid. Such infeeds can have
a considerable impact on the voltage stability. In
close collaboration with 17 distribution network
operators, the study by the Dortmund-based
institute examined how the infeed volume of
renewable energy will develop and how the

Events/Dates at E.ON ERC
Sommer 2013

Executive Summer School: Future Energy Management

		

Multi-day Courses in cooperation with RWTH International Academy

July 15 - 21

• Modern Power Semiconductor Devices – Exploiting the Limits

August 19 - 23

• Electrical Energy Conversion Technologies for Future Energy Systems

August 26 - 30

• Future Energy Networks

September 2 - 6

• Energy Economics & Management

More information available at: www.eonerc.rwth-aachen.de in the Education and Outreach section.
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infeed points are distributed on a regional level.
On this basis and taking into account the regulatory framework conditions, the expansion and
retrofitting requirements for German distribution grids with voltages up to 110,000 volts, along
with the investment amount required for it, were
calculated until 2030. The researchers estimate
the total investment amount at between 27 and
42 billion euros. Accordingly, each resident would
have to pay between 17 and 26 euros more each
year. In German states with higher population
densities, the cost would be towards the lower
end, while in less densely populated states, it
would be in the upper range.

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
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