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Dear Readers,
when taking a look at the scope and
content of this issue of Research & News
you will discover that there are multiple
topics of interest. Particularly in view of
the major challenges associated with the
energy reconversion (Energiewende),
the demand for scientific expertise
on topics such as, for example, smart
grids, retrofitting and modification of the
distribution networks, storage systems
or geothermal power supply is growing.
All of this has led to a continuous growth
of our research center and is reflected in
the variety of topics in this issue.
I wish you happy reading!
Rik W. De Doncker

The entire team at the E.ON Energy Research Center wishes all readers
a Merry Christmas and a successful, healthy, and energetic year 2016!

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

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

December 2015, No. 13, Page 2

ACS/EBC I COOPERATE helps save costs
Research project on the coordination of production, consumption and storage
Intelligently controlled, neighbourly cooperation saves energy, protects the environment and resources, and can stabilise the
network. Within the framework of the COOPERATE research project funded by the EU,
seven international partners from science
and industry worked together on the development of Energy Positive Neighbourhoods
- EPN. The aim of COOPERATE is to coordinate diverse types of renewable energy
generation, heat and electricity storage
as well as energy use at the local level so
that resources are saved, CO2 emissions
reduced and power supply networks stabilized. The leader of the entire project, which
was successfully completed by the end of
September, was Professor Antonello Monti,
Director of the Institute for ACS.

tial depends on factors such as storage
capabilities and regulatory framework
conditions. If, for example, no feed-in remuneration is paid - as is the case in Ireland the cost advantage recoverable with COOPERATE decreases.

The results obtained will flow into the development of new product offerings of the
companies involved, among other places.
But even on the university side, the work
continues. In this way, ACS will contribute
the knowledge gained, for example, in
the research campus “Flexible Electrical
Networks (FEN)” to establish the low voltage
research area. The focus is on the use of
direct current technology for so-called smart
grids.

Professor Monti outlines the main principles
of the project: “One might say that with
COOPERATE, we are extending the idea
of the smart home to several neighbouring
buildings via the cloud. This can be a smaller
neighbourhood, a college campus or an
industrial or commercial area.”
The practical implementation in two test
neighbourhoods, the Office Campus of the
headquarters of Bouygues Construction in
Paris and the Bishopstown Campus of the
Cork Institute of Technology, shows that
energy cost savings of between five and 15
percent can be achieved. The saving poten-

The EBC Institute led by Professor Dirk
Müller performed thermal calculations and
the modelling of buildings for COOPERATE.
Here, those responsible see particularly
large savings potentials. A third RWTH
Chair, the Institute of Software Engineering
(SE), has developed a data model for the
standard description of neighbourhoods in
cooperation with the Cork Institute of Technology (CIT).

ACS developed optimisation algorithms and
models for this project that were used on
service and management platforms with
integrated monitoring and control functions
for the two test fields. Platforms and models
are designed so that they can cooperate
with existing building energy management
IT systems.

The COOPERATE research project has
been financed by the EU with 3.5 million
euros as part of its seventh Research
Framework Programme.

Detailed information on the closing event
can be found via the following link:
http://www.cooperate-fp7.eu/index.php/
final-event.html

ACS I Successful Demonstration
Efficient, sustainable and reliable traction power supply thanks to MERLIN
Trains run and power comes from the overhead line. Sounds simple, but it’s not. Ultimately, the largest rolling electricity users need
to be supplied at each location and at any
time with sufficient electrical energy. For this,

a highly complex system of many individual
solutions has been developed over decades.
Although it works, it is anything but optimal
according to today’s requirements for an

efficient, reliable and cost-effective power
consumption. In the MERLIN project,
18 partners from industry and research,
including the Institute for ACS, have developed systems for an integrated and opti-
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mised energy management in the European
railway system. In the course of demonstration runs over a roughly 30-kilometre track,
it was shown that the software solutions
developed in MERLIN have proven themselves in real railway operations.
The idea behind the MERLIN project is to
coordinate distributed generation, storage
options and consumption so that the supply
of the electric locomotives is carried out at
any time under optimal conditions. Generation capacities can thus be more specifically utilised, the network load can be more
easily predicted, thanks to the optimised
use of existing storage capacities, renewable sources are better integrated than was
previously possible and cost advantages
can be achieved too.
To achieve these ambitious goals, a
Railway Energy Management System
(short REM-S), was developed for MERLIN
whose basic architecture picks up on

existing systems for smart grids. The basic
idea is to optimize higher-level aspects of
the railway system (like the energy markets)
in a control center for the day ahead and
based on decentralized aspects (such
as the energy consumption of trains), to
constantly adapt to the current day’s standards during operation.
ACS was involved in the development of
a software package as part of the project,
with which the developed optimization
measures can, on the one hand, be simu-

lated and, on the other hand, applied to real
railway operations.
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E.ON ERC Ticker I

As part of the so-called Málaga demo (see
picture), four demonstration trips between
the Andalusian cities of Málaga and Fuengirola were conducted in early October, under
the technical leadership of the Spanish rail
manufacturer CAF.
Relying on data collected in the locomotive (speed, track km, power consumption,
etc.) and on the data exchanged with the
base station via radio communication, the
engineer received instructions via screen
such as “stop”, “approach” or indications
for optimal speed. Alternatively, the system
should also allow the direct feed of control
data into the trip computer at a later stage of
development if necessary.
The system was tested both under normal
and difficult conditions. For example, a
defect in one of the participating substations was simulated during one of the trips;
on another trip, one of the traction control
units of the train was turned off and during
the fourth trip, a railway signal was inadvertently set to “stop”. In all cases, the system
responded adequately – with an optimized
power consumption or customized driving
styles. Also, temporary disturbances in the
3G radio communication were mastered.

This year, at the RWTH “Science Night”,
E.ON ERC was represented with an
exhibit of “All about the energy supply
of the future” and with a presentation by Professors Rik W. De Doncker,
Antonello Monti and Dirk Müller. Under
the title “Smart City - and what this
exactly means”, scientists accompanied numerous interested listeners on a
virtual tour through the city of tomorrow.
Topics included the electrical installation, data security and the technology
that building owners will have to use in
the future.
***
At the invitation of the Joint Research
Center (JRC) of the EU, Professor Rik
W. De Doncker and Professor Antonello
Monti participated in the International
Symposium “Towards a Transatlantic E-Mobility Market” in Ispra (Italy).
Together with the US Department of
Energy (DoE), the JRC has founded two

The first analyses of the scenarios considered in the MERLIN project clearly show
that REM-S proved successful in practice
and works even under difficult marginal
conditions. The energy management effects
are currently being analysed and will be
presented in a final public meeting on 10
December in Madrid.
The MERLIN research project, co-funded
with 4.5 million euros by the European Union
as part of its seventh research framework
programme, will be officially completed at
the end of this year after a more than threeyear period.
For more information, visit
www.merlin-rail.eu.

“Electric Vehicle and Smart Grid Interoperability Centers”. The Aachen-based
scientists are to support the EU-US initiative with their expertise. The symposium
dealt particularly with how the transatlantic exchange of information can be
intensified in order to foster innovation
in the field of e-mobility and smart grids
(see E.ON ERC News).
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GGE I Geothermie
MeProRisk: Optimized site selection of geothermal systems by means of computer models
In the recently completed MeProRisk project,
methods and strategies were developed in
the first phase (2008-2011) to better quantify
the risks involved in the development and use
of deep geothermal reservoirs. These were
used in the second phase (2012-2015) as
part of a feasibility study for real geothermal
reservoirs. MeProRisk is a joint project of
four German universities (RWTH Aachen,
FU Berlin, University of Kiel, and Bergakademie Freiberg), a consulting company for
geothermal energy, the National Research
Council of Italy and Enel Green Power. The
first phase of the project was funded by
BMBF and the second phase by the BMWi
(see Research & News, 1/2015).

reservoirs and the risks associated with their
development can be estimated significantly
better than was previously possible. The
number of - expensive - deep wells is kept
to a minimum; the cost-benefit calculation is
more reliable.
In addition to about 20 publications on individual aspects of MeProRisk, new research
projects have resulted from the good collab-

oration. Related requests were made to
the DFG or the EU (in the “Horizon 2020”
research program), some have even been
granted. In addition, the GGE will continue
the successful collaboration with the Italian
utility provider Enel Green Power.
Detailed information about the project
MeProRisk can be found via this link.

Overall, the project partners gave the progress of the work and the results an extremely
positive evaluation. Based on the findings
and methods, the potential of geothermal

E.ON ERC Ticker II
In the EU project DESCRAMBLE (drilling
in deep, super-critical Ambient of continental Europe), geothermal drilling carried
out in very hot rock is examined. The findings obtained here should help to plan and
conduct this type of drilling more reliably.
With the help of reservoir simulations, the
GGE Institute will carry out above all studies
on the economic feasibility and the recoverable amounts of heat. The project was
launched in May 2015 and will last three
years.
***

Source: Peter Winandy

At the GGE Institute, numerical simulations of heat transport and water currents in
geothermal reservoirs in Australia, Italy and
Denmark were conducted, among other
things, so their geothermal potential can be
reliably assessed.

The RWTH CAVE visualizes in 3D the temperature profile in a geothermal reservoir.

As part of the EU project EoCoE, which has
been in place since October, the GGE has developed a computer simulation model to illustrate
the heat and groundwater flows in the Geilenkirchen city area. In the first step, data from
many different sources and experiments are
collected to prepare as complete a 3D model
of the local geology, topography and groundwater conditions as possible. The model will be
refined through data from various geothermal
drilling jobs. Ultimately, natural groundwater and
heat flows will be examined and used to heat,
cool and if necessary, also supply buildings or
entire neighbourhoods with power with the help
of geothermal energy.

***
The destination of this year’s geothermal field
trip of the GGE Institute was the Menderes
Graben in western Turkey. The heat reservoirs in this area - up to 200 degree temperatures have been measured here in depths
of less than 1,000 metres - create ideal
conditions for geothermal power generation. Accordingly, numerous geothermal
power plants were built here since exploration began in the 1960s. On very professionally guided tours, the 20-person GGE
group visited hot sources, power plants and
a company that supplies about 4,400 buildings in Izmir with natural district heating.
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ACS/EBC I Smart Grid
Communication solutions for „smart energy“ systems
The FINESCE project (Future Internet Technology for Smart Energy Services, www.
finesce.eu) co-financed by the EU as part
of the FI PPP Programme was completed in
September. At a closing ceremony in Berlin,
around 100 participants from science and
industry discussed the results and, in particular, the issue of how and to what extent
“future Internet” components can contribute
to the development of “smart energy”
systems. The ACS (with Professor Antonello
Monti as technical manager) and EBC institutes participated in FINESCE, representing
E.ON ERC.
The FINESCE project aims to integrate
FIWARE software components (www.
fiware.org) into smart grid solutions. The

corresponding studies and tests were carried
out specifically in the areas of load control
and load management, virtual power plants,
energy markets and charging of electric cars
(see also Research & News, 3/2013). Interested parties can get the data obtained via a
FIWARE platform.
Ultimately, a cloud-based service-oriented
“Smart Energy Platform” based on the
previous results will be further developed,
to be used by players in the energy sector
for the development of services. For this
purpose, the platform within the “Flexible
Electrical Networks” research campus under
the direction of the Low Voltage Consortium
will be used and expanded.
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E.ON ERC Ticker III
On 28 October, Professor Reinhard
Madlener (FCN) held a presentation on
the topic of “Spatial Economic and MultiCriteria Analysis of the Optimal Siting
of Wind Power Plants” in the Climate
and Energy Decision Making (CEDM)
Seminar at the Carnegie Mellon University in Pittsburgh. This research is on the
impact of wind farms on property prices
as well as on the systematic determination of the best wind power sites in a
region using a decision support tool.
***
At the end of October, a two-day workshop on the simulation program “PLECS
• Advanced Modelling and Simulation of Power Electronic Systems” took
place at E.ON ERC. The first day was
reserved for “beginners”. Basic knowledge for working with this software
was conveyed. On the second day,

PGS I Research project
High-temperature superconductor DC voltage distribution network
The distribution of electrical energy through
DC voltage connections can be more cost
effective than traditional solutions with
alternating current (AC). The PGS Institute,
together with the Institute for Energy Systems,
Energy Efficiency and Energy Economy – ie3
– of the Technical University of Dormund led
by Professor Christian Rehtanz, examined
whether the benefits of direct current (DC)
powered superconducting cable connections in existing network structures can be
harnessed and how. The project is called
Supra.NRW and is funded by the Ministry
for Innovation, Science and Research of the
state of North Rhine-Westphalia.
Cooling systems must be incorporated into
superconducting connections at regular
intervals to maintain the super conductive
property of the conductor material. DC grids
have less losses, because in DC supercon-

ductive cables, no eddy currrent losses
occur in contrast to AC networks. Thus,
the cooling cost is substantially lower. In
addition, the researchers therefore expect
that the number of cooling stations can be
reduced. Cooling demand under DC operation only exists to compensate for the impact
of ambient heat.
As part of their research work, the two institutes studied how the technical and other
framework conditions must be designed to
realize the distribution of electrical energy via
high-temperature superconductors powered
with DC voltage. To begin with, the technical
and economic modelling of the necessary
components such as inverters and cables
are in the foreground here. In the next step,
the models developed in different scenarios
in North Rhine-Westphalia are to be implemented.

“advanced users” could get to know
the special features of PLECS, such as
processor-in-the-loop, better.
***
This year’s PGS field trip led to the
cradle of industrialization, the region
around Birmingham. 55 scientists and
students took the opportunity to learn
about current scientific and technical
subjects at the universities of Warwick,
Birmingham and Nottingham, but also in
museums and at the Land Rover, Jaguar
and Rolls Royce companies. Highlights
of the trip included visiting E.ON technologies in Nottingham and the subsequent
tour of the “Ratcliffe Power Station” coalfired power plant.
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EBC I Organisational structure
Six new team leaders for the management level
The thematic scope of the EBC Institute
at the E.ON ERC ranges from the thermal
comfort and control concepts for individual
rooms to energy strategies at the neighbourhood level and this apparently stirs up great
interest from third-party funding. In this way,
the numerous research projects are funded
by the European Union, the Bundesministerium für Wirtschaft und Energie [Federal
Ministry for Economy and Energy], as well as
various industry partners, among others. The
complexity of research, national and international networking in the research landscape
and the requirements for the innovation
power are growing with the broad thematic
positioning.
A proverb says that one grows with his tasks.
This, of course, also applies to the EBC.
Meanwhile, the full team currently includes
more than 100 employees, among them 40
scientists and scholars.
However, growth does not function indefinitely without structural adjustments. Therefore, the management level, which had previ-

ously consisted of Professor Dirk Müller and
two senior engineers, was expanded beginning in October to six team leaders in order
to strengthen the individual topic areas (see

photo description, from the left). The new
Institute structure allows better topic-oriented
research of the EBC in the future. Also, it
promotes exchanges among scientists.

Dipl. Eng. Paul Mathis: HVAC Systems
Dipl. Eng. Tanja Osterhage: Holistic Building Design
and Management
Dr. Eng. Kristian Huchtemann: Building Energy
Systems

Dipl. Eng. Marcus Fuchs: Urban Energy Systems
Dipl. Eng. Mark Wesseling: User Behaviour &
Comfort
Dipl. Ind. Eng. Johannes Fütterer: Building Automation

PGS I Storage Systems
Free tool calculates efficiency of battery storage on PV systems
The benefits of storage systems in households with photovoltaic systems, and the
possible effects of such systems on the
distribution and transport networks of the
power supply, were in the foreground of the
research “PV benefits” project. In particular,
the aim was to develop an intelligent operating mode that relieves the network without
incurring many losses. Partners in this project
funded by BMWi were the RWTH Institute
for Power Electronics and Electrical Drives
(ISEA), in collaboration with PGS, the Institute for High Voltage Technology (IFHT) and

the Berlin Institute for Ecological Economy
Research (IÖW). The notable results were
presented at a final event in Frankfurt and
are available at www.pv-nutzen.rwthaachen.de.
One of the most interesting results for
operators of photovoltaic systems is the PV
storage calculator, developed on the basis
of the project results. It is freely available and
calculates whether the additional installation
of a storage device is economically worthwhile. Using this tool, a user gets an indi-

vidualized recommendation appropriate to
the available budget and size of the PV plant
after entering few elementary bits of information. When entering data, you can either rely
on existing reference data or individually set
all parameters - such as storage costs, the
price of electricity, etc.
Those interested in the PV storage calculator can get it on request free of charge. For
more information, go to www.pv-nutzen.
rwth-aachen.de/das-projekt/pv-speicherrechner.
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FCN/PGS I Conventional power generation
Economic and technical review of measures to increase flexibility
This interdisciplinary project of the FCN and
PGS institutes assesses the possibilities for
improving the flexibility of conventional power
plants from technical and economic points
of view. Power generation from renewable energy sources is increasing; consequently, even modern conventional gas-fired
plants cannot often be economically operated. For a reliable supply, highly efficient
conventional power plants, which can flexibly react to fluctuations in production on
the network, are currently still indispensable.
Such power plants can increase their profitability by increasing their hours of operation
and indirectly contribute to achieving climate
protection targets (expansion of renewable,
decommissioning of coal-fired power plants).
This is achieved, on the one hand, by the
complementarity to the renewable energies
and, on the hand, by improving operational
capability. Starting from this perspective,
technical changes to increase the flexibility

of conventional power plants were analyzed
in this project. One possible measure is the
load-dependent control of auxiliary units such
as pumps and fans to increase the system’s
efficiency and the life of the components.
The installation of storage systems can also
contribute to improve the flexibility of a power
plant. With their help, the power fed into the
grid can be adjusted without changing the
operating point of the steam turbine.
The analysis of these technical changes as
options made it possible to develop a real
option model for the flexible operation of an
improved gas plant. This model assesses
potential investments in technical improvements and determines optimal investment
timing. The option of disinvestment as a
solution for the unprofitable operation of
conventional power plants, was also taken
into account and resulted in the development
of a real option model for disinvestments

This model simulates the situation where the
economic operation is no longer possible. The
energy market perspective was also taken
into account. The importance of current and
possible future market designs for the profitable operation of a new generation of more
flexible power plants was analyzed. Based
on the principles that underlie the real option
model, the idea of determining “fair prices”
was also put forward. Such prices take into
account the cost of power production, as
well as for the technological improvements
to increase flexibility.
Further research and development can be
done on the basis of the proposed models
and solutions. If necessary, the methods
developed for gas-fired plants can be transferred to other types of production.
The project report is expected to be found
here for download by the end of this year.

FCN I Symposium
The Rebound Effect: The Achilles heel of energy efficiency?
At the end of November, a symposium was
held in the Academy of the Sciences and the
Arts in Düsseldorf as part of the “Rebound
Effects in NRW” research project organised
by Professor Reinhard Madlener (FCN) and
Georg Unger (Cluster EnergieForschung.
NRW). Tugba Atasoy, Julius Frieling, Dr. Ray
Galvin and Hendrik Schmitz of the FCN Institute, Hanna Krings of the Institute for International Economic Relations of the RWTH
Aachen and Prof.Colin Vance of the RWI
Essen illuminated the latest state of research
in their presentations.
The symposium was initiated by project
manager Prof. Madlener and speeches given
by Prof. Manfred Fischedick (Wuppertal Insti-

tute) and Dr. Frank-Michael Baumann (EnergieAgentur.NRW) about the importance of
rebound effects for a successful climate and
energy policy.
The other topics ranged from the heterogeneity of energy consumption behaviour in

road traffic to power consumption in private
households, and the importance of information technologies for energy consumption all
the way to macroeconomic determinants of
primary energy consumption. The discussion
brought impulses from different perspectives with guests from business, science,
consumer protection and management. The
conference was rounded off with a panel
discussion moderated by Prof. Madlener
(see image) with the Professors Manuel
Frondel (RWI), Jürgen-Friedrich Hake (FZ
Jülich), Oliver Lorz (RWTH Aachen) and Rik
W. De Doncker (PGS). Rebound effects, so
the conviction of the round, are inherently
complex and reduce resource savings, but
also have their usefulness.
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E.ON ERC I Energy Turnaround Congress
E.ON ERC presents its research topics in the field of flexible electrical networks (FEN)
When it concerns “Blueprints for the new
energy age”, as happened recently the old
Bundestag in Bonn, E.ON ERC, with its
focus on the successful implementation of
the energy reconversion in Germany, should
not be left out. In the course of the of the
conference organized by the Energietechnische Gesellschaft (ETG) [energy technical
society] in the VDE, the presentation of four
posters on the subject areas from the multidisciplinary and interdisciplinary “Flexible
Electrical Networks (FEN)” research project
stood above all in the foreground next to
the participation of scientists of E.ON ERC

in various panel discussions. The FEN
research campus is funded by BMBF and
distinguishes itself in particular through
close cooperation between universities and
industry. The aim of FEN is the upgrading of
electrical networks for a power supply with
a rapidly rising proportion of volatile renewable generation. Currently, the main focus is
on the exploration of DC voltage networks
with high flexibility and lower losses.

• 	Modelling, planning, conceptual design
and assessment of future grids,
• 	Materials, devices and components for
flexible electrical networks,
• 	Control, operation and automation of
MVDC grids,
•	Medium-voltage DC research grid
Aachen.

The posters presented are available for the
four main projects of FEN which are defined
for the first five-year research phase:

For more information on the conference and
its themes, see
http://conference.vde.com/etgc/.

E.ON ERC I IECP Exchange program
“Such exchange is always an asset.”
Mathias Tholey and Thomas Stoffels used
the International Energy Cooperation
Program (IECP) to write their Master’s
theses at the University of Birmingham.
In an interview with Research & News,
the two Master’s students report on their
experiences.
Ed.: Mr. Stoffels and Mr. Tholey, what was
your motivation for studying in Birmingham?
T. Stoffels: In general, both of us are interested in experiences that go beyond a normal
study. These include longer stays abroad
in our opinion. Only when you experience
everyday life, you can learn about a country,
its people and also gain new perspectives.
M. Tholey: I can only agree. Who knows
whether we will ever have the opportunity
again to do this in our professional life?
And if so, then our international experience
will certainly help us. We are also not quite
inexperienced in this respect. Mathias was in
Brazil during his studies, and I was in Chile.
Ed.: Why then Birmingham this time?

T. Stoffels: Language played an important
role in the decision for England. After all, we
wrote our Master’s theses there.
M. Tholey: Also, we also considered the
reputation of the university, of course.
The University of Birmingham is one of the
renowned partner universities in the IECP of
the E.ON ERC, and Professor De Doncker
and his colleague Professor Zhang know
each other well. This was also very helpful.

T. Stoffels (7th from left) and M. Tholey (9th from
left) together with colleagues in Birmingham.

Ed.: How do you assess the scientific
support in Birmingham?

M. Tholey: The supervision by Professor
Zhang and his staff was excellent and also
resulted in success. The only problem was
that the verbal communication with Chinese
scientists was not always easy.
T. Stoffels: That’s right. Especially when
dealing with complex problems. But that can
always be solved somehow with good will
on both sides. Apart from that, the feedback
was consistently encouraging and positive.
M. Tholey: We were surprised about the
quality of the workstations, particularly in the
library. Each desk is equipped with a modern
desktop PC and the necessary programs.
T. Stoffels: In addition, every student can
store data up to 500 MB on the university
cloud and access it from all workstations on
the campus.
Ed.: How did you like the surroundings?
T. Stoffels: Such a campus site is something
special for us German students. The University of Birmingham is also one of those red
brick universities: All buildings are clinkered
with red brick.
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M. Tholey: We had to get used to not having
a real dining hall. You bring your own meal
or buy an expensive sandwich. The Indian or
Pakistani restaurants in the city are a good
alternative.
T. Stoffels: A good keyword is expensive.
If you go to England, you must live with high
rent and accommodation costs. Therefore,
you should try to combine the IECP program
with a scholarship. The Otto-Juncker Foun-

dation and ERASMUS scholarships can be
very helpful.
Ed.: What is your personal conclusion?
M. Tholey: Extremely positive! We had very
good experiences, both scientific and personal.
Such an exchange is always an asset in several
respects. You must simply have to get used to
the disadvantages like the frequent rather bad
weather and the English cuisine.
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T. Stoffels: If we are talking about our
positive experiences, I would like to say
something about the organization. Thanks
to the support of Dr. Sabine Vogel of E.ON
ERC, everything functioned wonderfully and
without any problems. We only had to write
a few e-mails and a motivation letter. The
procedures at other exchange programs
are often much more complex in our experience.

E.ON ERC I Colloquium
At the invitation of Prof. Dr. ir. Rik W. De
Doncker, Prof. Dr. Jian Sun (pictured right)
from the Rensselaer Polytechnic Institute in
New York, lectured on the theme of Impedance Modeling and Control of Power
Electronics in Power Systems. The scientist presented impedance-based methods on
the basis of low signal strengths, with whose
help the interaction between power electronic components and the supply systems
can be modelled and analyzed. So far, such
methods have been applied in DC power electronic systems. The implementation on AC
systems is especially problematic because

Given the increase of information flows and
data (big data), their systematic analysis

(data mining) is associated with new challenges. In his presentation, A Brief History

there are no constant operation points due to
the sinusoidal voltage curve. In his presenta-

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.

tion, Professor Sun introduced and compared
different methods; including the “harmonic

of Big Data Analytics, Professor Mark
J. Embrechts from the Rensselaer Polytechnic Institute in New York discussed the
differences between data mining and big
data analytics. According to Embrechts,
big data analytics is more than data mining.
Given the data types – often text and
images – the first challenge in the systematic analysis of large masses of data is in
organizing this data. Therefore scientists,
who work on data-driven research and
development, should generally choose a
technical approach, from the perspective
of the engineer.

Events/Dates
Oktober 6, 2016
		
		

linearization method” that was developed by
him to overcome this problem.

Decennial Jubilee Annual Meeting:
10 Years of Energy Research
E.ON ERC der RWTH Aachen

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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