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Topics of this issue

Passing the baton at the New Year’s reception
For many years, Dr. Stephan Ramesohl (right), Vice President Innovation at E.ON SE,
represented E.ON in the PPP between RWTH and E.ON SE as Managing Director.
Dr. Ramesohl definitely was a driving force in shaping this fruitful cooperation. He
attended the New Year‘s reception at E.ON ERC with his successor, Dr. Christoph
Menzel (left). Professor Rik W. De Doncker is convinced that continuity of this
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successful cooperation is guaranteed during this transition.

Research consortium executes the expansion of the charging infrastructure in Aachen
Over the next two years, the ALigN project (named for its German title,
Ausbau von Ladeinfrastruktur durch gezielte Netzunterstützung, or
“Expansion of Charging Infrastructure through Targeted Grid Support”)
will be installing 950 new electric vehicle (EV) charging points around
the city of Aachen. The ALigN project is aimed especially at private and
public fleet operators with routes in the urban commuter area. Page 3
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Dear Readers,
Charging infrastructure for electric
vehicles, battery storage, cybersecurity,
electricity-only supply for urban districts,
evaluation of innovative aviation technologies, energy system modeling – this
issue of Research & News once again
features a very broad range of topics. At
the same time, it becomes clear that here
at E.ON ERC, our work always focuses
on following our guiding principles, developing a comprehensive understanding
of how a sustainable energy supply can
be realized. One factor that is especially
important here is the interdisciplinary and
interdepartmental approach taken at our
energy research center, which involves
institutes from the fields of electrical
and mechanical engineering, business,
economics and social science.
I wish you happy reading!
Rik W. De Doncker

E.ON ERC I Energy policy
North Rhine-Westphalia launches energy research initiative
“North Rhine-Westphalia aims to maintain and grow its technological
lead in terms of research and development for the German energy transition and climate protection. To that end, our goal is to further support
our strong research and academic landscape and top-level research.
That is one of the foundations of an advanced energy system, and thus
of prosperity in our state.” Christoph Dammermann, State Secretary at
the North Rhine-Westphalia Ministry of Economic Affairs, firmly believes
that the challenges associated with the shift away from nuclear and coal
power and the German energy transition towards renewables in general
can only be overcome if there is a strong research landscape in place.

Intense energy research dialogue right from the start:
Christoph Dammermann (center of photo, right), State Secretary at the
Ministry of Economic Affairs, Innovation, Digitalization and Energy of the
State of North Rhine-Westphalia, and Professor Rik W. De Doncker
(center of photo, left), director of E.ON ERC.

Source: MWIDE NRW/E.Lichtenscheidt

Experts from the political sphere, the business sector and academia meet in Düsseldorf at the “North Rhine-Westphalia Energy Research Platform”
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To pursue this overarching goal with determination, the Ministry of Economic Affairs, Innovation, Digitalization and Energy of the State
of North Rhine-Westphalia has launched a
new energy research initiative for the state.
Representatives of the political sphere, the
business sector, research and academia met
in December – Professor Rik W. De Doncker,
the E.ON ERC director, among them – for
a dialogue on energy research at the North
Rhine-Westphalia Energy Research Platform
event held at the state economics ministry to

discuss issues relating to the German energy
transition and energy research.
Dammermann views the energy transition as
one of the biggest challenges facing German
society today. More energy is converted and
used in North Rhine-Westphalia than in any
other German state, he noted. This is one
reason that innovations that could contribute
to the transformation of the energy system are
essential. “That’s why energy research is such
a high priority for our state,” he pointed out.
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The event, dubbed the North Rhine-Westphalia Energy Research Platform, is part of
the North Rhine-Westphalia Energy Research
Initiative. Its goal is to foster dialogue between
stakeholders from the fields of public policy,
business, academia and research regarding
the strategic alignment of energy research
in North Rhine-Westphalia. Plans call for the
event to be held regularly in the future with
different stakeholders.

PGS/ACS I Electric mobility
Research consortium plans and executes the expansion of the charging infrastructure in Aachen
Over the next two years, the ALigN project (named for its German
title, Ausbau von Ladeinfrastruktur durch gezielte Netzunterstützung, or “Expansion of Charging Infrastructure through Targeted
Grid Support”) will be installing 950 new electric vehicle (EV) charging
points around the city of Aachen. This measure is aimed at reducing
NOx and CO2 levels. It is part of the German federal government’s
“Immediate Clean Air Program, 2017–2020.” To achieve the greatest
possible impact, ALigN is aimed especially at private and public fleet

operators with routes in the urban commuter area. To that end, the
consortium, which includes the city of Aachen, RWTH Aachen University (the institutes involved are PGS, ACS, MOD, ISEA, TLTK and
ika), FEN, STAWAG, AixControl and aixACCT, has about seven million
euros in funding at its disposal.
Alongside improving air quality, the project is also focusing on
technical, economic and communications concepts for the

E.ON / E.ON ERC I Passing the baton at the New Year’s reception
For many years, Dr. Stephan Ramesohl (pictured,
right), Vice President Innovation at E.ON SE, was a
driving force in shaping the cooperation with E.ON
ERC in his role of Managing co-Director of the
PPP between RWTH and E.ON SE. In February,
he joined the well-known Wuppertal Institute as a
project manager in the Circular Economy division.
Dr. Ramesohl attended the New Year’s reception
held at the E.ON ERC with Dr. Christoph Menzel
(pictured, left), Vice President Innovation Strategy
and Portfolio Management at E.ON SE. Together
with Prof. De Doncker, Dr. Menzel will manage
the RWTH-E.ON PPP. To mark the occasion,
Professor Rik W. De Doncker extended “a huge
thank you” to Dr. Ramesohl and his team for their
support for the center, which was outstanding
both in terms of content and on a personal level,
and expressed his conviction that continuity will
be maintained outstandingly well with Dr. Menzel
at the helm.

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

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

sustainable expansion of charging infrastructure. Against this background, the
institutes at RWTH Aachen University are
studying measures to boost geographic
and temporal flexibility and stabilize the
distribution network through solid-state
transformers (SSTs, which are active transformers based on power electronics semiconductors), battery storage and smart
grid management systems. At the same
time, business models are being developed
and relevant communication and decisionmaking channels analyzed to identify poten-

tial obstacles early on and increase acceptance among the general public.
The task of PGS in this project is to develop
and build a solid-state transformer for the
intelligent meshing of low-voltage networks
and demonstrate its grid operation. It is
expected that integrating this SST into intelligent load management systems will ensure
better capacity utilization of the supply
network. In concrete terms, the SST is
supposed to help meet the necessary peak
demand in areas with an above-average
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number of charging stations. Demonstrating
the SST in grid operation will also mark
another milestone on the path toward integration of hybrid network structures, which
are operated with both direct and alternating
current.
The chair of Prof. Ponci, MOD (Monitoring
and distributed control for power systems),
will develop smart energy management
aimed at integrating the charging infrastructure in a way that serves the grid. This will
include predictive algorithms on the charging
behavior of electric vehicles and feed-in of
renewable energies, along with optimization models that will help to cover charging
demand without jeopardizing grid stability.
ACS will be developing a real-time simulation based on real-world grid data to validate
project developments such as those in the
field of energy management and will support
verification activities through hardware-inthe-loop methodology.

Source: Stadt Aachen/Timo Pappert

The Klosterplatz charging station is one of about
45 of its kind in Aachen at present. The ALigN
project will be adding 950 more charging points
in the near future. Together with Mayor Marcel
Philipp (left) and Professor Rik W. De Doncker
(second from left), prominent representatives
of the research consortium are delighted at this
important step toward establishing a suitable
charging infrastructure in the city.

PGS I Grid stabilization
Use in reserve groups expands the power spectrum of battery storage
Working together with the Japanese battery
manufacturer Exergy Power Systems,
which is also financing the project at E.ON
ERC, PGS engineers have commissioned
a battery storage system on the grounds
of E.ON ERC with the goal of studying its
performance as a component of a “reserve
group”, i.e. to determine its suitability to
provide primary balancing power. The
storage unit’s peak power is 1 megawatt,
and its storage capacity is designed for 125
kilowatt-hours. The battery storage system
and associated converters are housed in a

40-foot container. The system is connected
to the medium-voltage grid via a separate
transformer.
Because they can be controlled quickly,
battery storage systems are excellently
suited to providing primary balancing power
to stabilize the grid. However, transmission
grid operators require these kinds of storage
systems to be able to provide the output
offered for at least 30 minutes in both the
charge and discharge directions. To meet
this requirement, the systems have to be

designed for relatively high capacity. When
used in reserve groups, which are permitted
to participate in the primary balancing power
market as of October 2018, the primary
balancing power can be divided across
different units. The only requirement is that
all systems must be operated in the same
control zone.
For example, battery storage systems can
work as part of a group with a cogeneration
unit and an emergency power generator,
dividing the responsibility. “If the battery
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charge level falls at ongoing underfrequency,
the emergency power generator starts. If the
battery can no longer absorb sufficient power
from the grid at ongoing overfrequency,
the power from the cogeneration unit that
is included in the reserve group is temporarily throttled,” says PGS Assistant Georg
Angenendt. “With these various elements
working in combination, the reserve group
provides the necessary primary balancing
power efficiently.”
Needless to say, the components can be

selected as needed and according to availability. Thus, for example, a thermal load that
uses electricity to generate heat at ongoing
overfrequency can also be integrated into
the system.
The new battery storage achieves full
charge or discharge in 7.5 minutes. It has
a response time of three milliseconds and a
reaction time of 80 milliseconds. Instead of
the Li-ion batteries that are commonly found
in many applications, this system makes use
of proton batteries from the manufacturer
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Exergy, which feature long cyclical lifespans.
At the Aachen site, the battery storage
system will likely be operated and tested as
part of a reserve group with an emergency
power generator and a cogeneration unit.
However, other fields of application, regardless of whether there is a reserve group, are
also possible. The battery storage system
could be used to provide instantaneous
reserve to stabilize the grid, for example, or
it could supply the energy for fast-charge
stations in the electric mobility segment.

ACS I Cybersecurity
SUCCESS improves security in critical energy infrastructures
The SUCCESS (Securing Critical Energy
Infrastructures) research project was
successfully concluded in late 2018.
Numerous partners from the industrial and
research sectors worked together as part
of this EU Horizon 2020 project to develop
an overarching approach to identify cyber
threats, vulnerabilities, and appropriate
countermeasures in critical energy infrastructures. Key approaches to arriving at
solutions for electrical grids and communication networks in terms of security, resilience,
failsafe performance and data protection
were developed as a whole in three case
studies in cooperation with grid operators in
Ireland, Italy and Romania and then demonstrated in field tests.
The Eurolab facility operated by the Swedish
telecommunications firm Ericsson in Aachen
was responsible for coordinating the project.
Professor Antonello Monti, head of the ACS

institute, was in charge of technical management. As part of this project, ACS also
developed concepts aimed at ensuring the
resilience of electrical grids toward cyber-

attacks, along with a phasor measurement
unit (PMU) for a “New-generation Open
Real-time Smart Meter” (NORM) and cloud
platforms.
Newly developed solutions to secure critical
energy infrastructures were presented at
various research locations over the course

of 2018, including Terni, Italy; Bucharest,
the Romanian capital; and Dublin, Ireland.
These solutions include a smart meter with
improved security functions, the PMU developed by ACS, and a new security function based on the 5G mobile communications network aimed at early detection and
prevention of manipulation.
A security center has been developed to
identify and ward off cyberattacks on critical infrastructures. The researchers also
propose to use an automated system to
significantly improve the sharing of information between operators of critical infrastructures, government agencies and businesses.
The final review of the project took place
in late November 2018. The EU rated the
results as “excellent.”

ACS I Grid cooperation
CoordiNet strengthens Europe-wide cooperation between TSOs and DSOs
The CoordiNet research project, launched in early 2019, aims to
show on a large scale how transmission system operators (TSOs) and

distribution system operators (DSOs) can coordinate their activities to
ensure that grid services can continue to be offered reliably and effi-
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ciently in light of the increasingly volatile and
decentralized generation of power, taking
into account load management and storage
options. The project receives funds from the
EU under the Horizon 2020 program and is
scheduled to run for a study period of three
and a half years. The solutions developed will
be implemented and tested in ten pilot projects in three countries – Spain, Sweden, and
Greece – under very different overall conditions. The researchers aim to investigate the
aspects of grid structure, climate, load and
generation.
The goals of CoordiNet include intensifying the cooperation between DSOs and
TSOs. As the basis for this, plans call for the
creation of a platform where grid operators
and consumers work together in the test

areas. Ultimately, this will pave the way for
the development of an electricity market that
will cover all of Europe.
The CoordiNet research consortium
involves close cooperation between the
research community, industry, system
service providers and municipalities. Participants include institutions and companies in
Belgium, Germany, Greece, Italy, the Netherlands, Austria, Spain, Sweden and the Czech
Republic.
This approach, which is extensive in
geographic terms as well, will permit the
solutions developed to be transferred in
subsequent steps into cooperation between
TSOs and DSOs at the pan-European level.
To that end, standardized products are being
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developed and tested. Finally, the international CoordiNet team has set itself the goal
of preparing the ground for a discriminationfree pan-European electricity market.
Within the project consortium, the ACS institute is responsible for developing the application cases that are relevant to companies
and for identifying new network services.
Further tasks include developing forecast
tools for regional markets on the basis of
machine learning, simulation-based analysis
of the potential for expansion of the solutions found, and dissemination of the project
results via scientific publications and presentations at conferences.
Professor Antonello Monti is the project’s
scientific coordinator.

ACS/EBC I Local energy management
Old electric vehicle batteries stabilize local energy supply
The transformation of the electricity supply
is moving forward. Many large central power
plants are gradually being taken off the grid
and increasingly being replaced by decentralized generation plants based on renewable
energies, such as wind and solar. The result
of this change is that grids need to become
more flexible in order to compensate for the
inevitable fluctuations in power generation.
Energy storage plays a key role in this.
In the ELSA (Energy Local Storage Advanced
System) project, a prototype of a modular
battery storage system was further developed and refined to the point of market
readiness. The system consisted essentially
of electric vehicle batteries that had outlived
their usefulness in their original use. These
battery storage systems were integrated into
local energy management systems at six
locations in five EU countries with the goal of
using them to offer intelligent energy services
locally. The aim was to try out the innovative system in daily operations and to further
develop, refine, and validate it.

The ELSA consortium encompassed ten
international partners from the industrial and
research sectors. The project, which has
now been concluded, received about 13
million euros in funding from the EU as part
of the Horizon 2020 research and innovation

program. The final reports are in, and some
of them have been posted on the project
website (https://elsa-h2020.eu/).
For the ELSA battery storage system at
E.ON ERC (see image), six 16-kilowatthour batteries that had been decommissioned from electric vehicles were used. In

stationary storage systems, approximately
eleven kilowatt-hours are still added to that
per battery, bringing the total to 66 kilowatthours. The system has a modular structure,
so the storage capacity can be expanded by
almost any amount.
The energy management concepts for
urban energy systems that were developed
by researchers from E.ON ERC – with the
involvement of the ACS and EBC institutes
– were studied under real-world conditions
as part of the ELSA project. To that end, a
far-reaching monitoring system and relevant service interfaces for the local energy
management system were added to the three
E.ON ERC buildings. To integrate a larger
generation unit, a neighboring 500-kilowatt
wind turbine was also incorporated into the
experiments on a simulated basis. Over the
term of the project, the researchers gained
valuable insight into the interactions among
generation, consumption, and storage in a
real-world field test.
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EBC I Renewable electricity-only energy supply
Researchers devise Germany’s only electricity-only supply for technology and startup center

The project’s goal is to create a demonstrator
for electricity-only supply to an urban district.
The project area, which measures five hectares, is to be transformed within five years into a
technology and startup center called “FUBIC –
Business and Innovation Center next to the Free
University of Berlin campus,” while retaining the
existing buildings. The FUBIC will occupy about

60,000 square meters of gross floor area and
offer space for as many as 85 young technology
companies in the life science, healthcare and
IT sectors. Alongside renovation work on the

Source: WISTA Management GmbH

Work on the FUBIC interdisciplinary research
project headed by WISTA Management GmbH
has been under way since the start of 2019.
The EBC and ISEA institutes of RWTH Aachen
University are involved, along with the Free
University of Berlin. The project is part of the
seventh energy research program operated
by the German Federal Ministry for Economic
Affairs and Energy (BMWi). At EBC, the System
Engineering, Building Automation, Building
Energy Systems and Holistic Building Design
and Management teams are all involved in the
implementation.

existing buildings, new buildings are also being
constructed to meet this goal (see illustration).
As part of the research project, the first of its
kind in Germany, an electricity-only supply for
the FUBIC is to be devised and planned. The
area currently receives energy primarily from
fossil fuels. The goal is to reach 100 percent

renewable energies, which will make a considerable contribution to climate protection.
Ultimately, this project should answer the question of whether an electricity-only supply can be
realized sensibly from both the technical and
economic perspective for multivalent building
use comprising lab and office buildings. The
work steps include dynamic system simulations for conceptualization and layout, drafting
and trying out an energy management system,
energy monitoring and integral support for the
construction process toward the implementation of the electricity-only supply.
As the first step, various supply scenarios have
already been defined. These include not only a
fossil fuel reference scenario, but also alternative electricity-only supply concepts, which will
be compared against each other with an eye to
both ecological and economic aspects as the
next step.

EBC I Second EWB conference
Experts discuss current trends in energy research as part of the ENERGIEWENDEBAUEN funding initiative
The second ENERGIEWENDEBAUEN (EWB)
conference was held in Berlin in late January.
The event, organized by the scientific research
arm of the ENERGIEWENDEBAUEN funding
initiative launched by the BMWi in cooperation with project sponsor Jülich, drew about
350 participants to the German capital. They
assembled to take up this year’s focus topic,
“digital, flexible, connected,” which reflects a
current trend in energy research.
In his opening remarks, Thorsten Herdan, head
of the “Energy Policy – Heat and Efficiency”
department at the BMWi, spoke about the
importance of building- and neighborhood-level
research when it comes to ensuring the success
of the German energy transition. He stressed

the need for stronger links between communication technology and energy technology.
After that, Dr. Karsten Wildberger (member
of the management board of E.ON SE) and
Cedrik Neike (member of the management
board of Siemens AG), spoke about the challenges of digitization from the viewpoint of large
companies and presented innovative neighborhood and/or campus projects. Many conference attendees took advantage of the podium
discussion moderated by Professor Dirk Müller
(EBC) to ask the speakers questions, thereby
contributing to an interesting exchange of ideas.
In terms of content, the conference focused on
research projects within the scope of the ENERGIEWENDEBAUEN funding initiative, divided

into four sessions: Smart Building, Smart Grid,
Smart City, and Smart Technology. Thanks
to the interaction with conference attendees,
questions relating to implementation were especially discussed, which made it possible to point
out the limits of certain applications.
Parliamentary State Secretary Thomas Bareiss
highlighted the importance of cross-sector solutions in the building and neighborhood segment
during his remarks on the second day. Selected
energy sector start-ups also presented their
ideas to a large audience. Twelve research
projects were presented via a poster competition with a brief poster-supported pitch. Florian
Stinner (EBC) was especially persuasive with his
OOM4ABDO project, taking second place.
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FCN I Studies of the future of aviation
Innovative diffusion model facilitates the evaluation of innovative technologies for aviation
In the TeDiMo (Technology Diffusion Model)
research project, FCN is working with the
Institute of Aerospace Systems (ILR) at
RWTH Aachen University to develop a diffusion model to study the dissemination of
technologies that have arisen as part of the
Clean Sky 2 (CS2) program and that of the
main aircraft types in general. The CS2 joint
technology initiative is an EU Horizon 2020
project. Its goal is to significantly reduce CO2,
NOx and noise emissions in aviation by the
year 2050.
The new model will enable a comprehensive evaluation of whether, and if so to what

extent, the technologies developed for CS2
can help achieve these ambitious goals. The
technical innovations are currently being
tested in special concept aircraft. Since these
tests cannot cover the full range of aircraft
types, it will be necessary to define other
representative types of aircraft in order to
arrive at a comprehensive evaluation.
As part of this project, researchers are
identifying economic, ecological and social
needs to better gauge the potential for the
development and dissemination of new
technologies. The diffusion model that is to
be developed will be used with an eye to

FCN I Electricity market models
Network for the development of new methods in energy system modeling
The 4NEMO project, in which FCN cooperates
with eight other partners located throughout
Germany, aims to integrate economic and
social dynamics and other uncertainties
into energy system models. To that end,
the researchers are further developing and
refining existing models to make them more
readily comparable with each other. Integrated scenarios are also being developed
with an eye to performing model comparison
analyses. The results will show the strengths,
weaknesses and comparative advantages of
various models and allow for increased transparency in energy system modeling.
The model development activities are divided
into four research clusters: Technology,

Acceptance, Regions and Uncertainty, all with
the same basic premises:
•	reducing the complexity of development
through cooperation;
•	improving quality through standardized
development and sharing of knowledge;
and
•	ensuring model transparency and visibility
within the scientific modeling community.
FCN is involved in this project with “HECTOR”,
its proprietary electricity market model.
For further information on 4NEMO, please
visit http://4nemo.de/ and see Savvidis et
al. (2019). The gap between energy policy
challenges and model capabilities, Energy
Policy 125: 503-520.

Events & dates
May 14, 2019
6:30 p.m., RWTH
Aachen University, Super C,
doors open at 7:30 p.m.

 ARA-ENERGY Talks: Doing What Is Reasonable –
J
Paths to a Rational Energy and Climate Policy,
talk by Prof. Christoph Schmidt,
President of RWI – Leibniz Institute for Economic Research

technological requirements and the goals of
the CS2 initiative alike, making it considerably
easier to assess how various factors affect
the dynamics involved in the spread of new
technologies. Finally, the developed diffusion
model will help to make more reliable predictions with regard to the size and composition of future aircraft fleets. It will also point
to possible uses for technology diffusion
models in aviation in general.

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. phil. nat. Gabriele Marquart
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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