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Dear Readers,
despite the COVID19 virus restrictions, work goes on at RWTH and
E.ON ERC. Thanks to the technical ICT
equipment that the center and RWTH
Aachen University made available to all
its co-workers, all projects, meetings as
well as lectures were conducted often
from the home office. Nonetheless,
we all miss the personal, face to face
dialogues, in particular with our national
and international partners. Still, with
respect to the R&D projects and funding
we can look back on another fruitful
year. This issue and the past two issues
of Research & News for 2020 feature
numerous examples of the topics we
have worked on this year.
I wish you happy reading!
Rik W. De Doncker

The whole E.ON Energy Research Center team wishes all our readers a very merry Christmas
and a successful, energy-rich, and above all a healthy 2021!
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E.ON ERC I eGrid 2020 international workshop
Researchers and engineers from all over the world discuss grid innovations

In light of the COVID-19 pandemic, the workshop, which brought together 114 prominent
researchers and scientists from all over the

world – from the United States to China,
from Denmark to Korea, from Brazil to Japan
– was held virtually. The planned exhibition
and field trips to the 5-megawatt DC-DC
converter at E.ON ERC and the direct current
grid on the RWTH Aachen University campus
had to be canceled.
The content of the tutorials, plenary panels,
and poster sessions focused on the further
development of smart grid structures.
These structures are crucial when it comes
to successfully carrying out the German
energy transition, with increasingly decentralized power generation, advances in the
use of heat pumps for heating and cooling
purposes, the rise of electric mobility, and
important cross-sector use of renewable
energy (power-to-X).
In his keynote remarks, Dr. Karsten Wildberger, member of the Board of Management
of E.ON SE, stressed the great importance
of cross-sector cooperation and/or coupling
as one of the key preconditions for intelligent
energy management. Clément Serre of the
European Commission (DG Energy Directorate A) explained the European Green Deal.

Source: MWIDE NRW/F. Wiedemeier

Smart grid structures, and among them the
especially increased use of direct current
technologies, were the focus of eGrid 2020.
RWTH Aachen University, the Flexible Electrical Networks (FEN) Research Campus,
and E.ON ERC hosted this 5th IEEE Workshop on the Electronic Grid, which was held
November 2–4. The eGrid event was sponsored by the IEEE Power and Energy Society
and the IEEE Power Electronics Society.
The organizers were supported by the IEEE
German Joint Chapter IAS-PELS-IES and the
German Chapter PES, along with the IEEE
RWTH Student Branch & PELS Student
Chapter Aachen.

An online welcome address delivered by Prof.
Dr. Andreas Pinkwart (see photo), Minister of
Economic Affairs, Innovation, Digitalization
and Energy of the State of North Rhine-Westphalia, underscored the importance attached
to this event on the policy side as well.
The organizers’ goal with eGrid was to
present innovative technological options on
the path toward efficient, sustainable, and
also affordable adjustment of the electrical
grids to increasingly stringent requirements
and discuss this adjustment in detail with
colleagues from specialized international
circles. Despite the challenging external
circumstances, the project was a resounding
success.

EBC I Risk of aerosol transmission of coronavirus
Fresh air is key
craft recommendations for the air exchange
needed in schools, open-plan offices, lecture
halls, and gyms. The new guidelines provide
important information on reducing the risk of
infection associated with aerosols. In brief,
the risk is much higher in poorly ventilated

This graphic vividly illustrates the connection
between the risk of infection and the air exchange
rate, depending on the number of persons
and the room size.

Source: EBC

Classroom instruction at full or half capacity,
with or without masks, with air exchanges
coming repeatedly or in single sharp bursts
– amid the pandemic, there is a lot of uncertainty among students, teachers, parents,
and policymakers. Researchers from EBC
have now teamed up with colleagues from
Heinz Trox Wissenschafts GmbH, the Institute for Occupational, Social and Environmental Medicine at RWTH Aachen University, and Vienna-based IBO Innenraum OG to
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classrooms and gyms than in fully occupied
lecture halls or open-plan offices. The size of
the room and occupancy are just two factors
among many. The type of ventilation and the
frequency of air exchanges are much more
critical. Especially in the winter, classrooms
that lack mechanical ventilation are at risk of
not getting enough air exchange, even with
all the rules in place.
The group’s data also showed that a large
celebration at home is often much riskier than
public events. Simply opening the windows,
a common way to ventilate a home, often
provides “so little air exchange that the virus
spreads readily through aerosols,” says
Professor Dirk Müller of EBC.
The researchers identified the type of activities taking place inside the classroom as a
very important factor. One crucial aspect here
is whether the instructor is the only person
talking or whether several people are talking
in groups or within the class as a whole. The
researchers are clear on sports: indoor phys-

ical education classes should only take place
with sharply reduced numbers of people.
They believe it is much better to move these
activities outdoors.
The study contains recommendations on
the air exchange needed in different environments. EBC is also involved in developing
ventilation rules for the Federal Environmental
Agency, Germany’s central environmental
authority, to give schools guidance. As a fast,
simple and relatively inexpensive measure,
the Aachen team recommends the use of
meters that display indoor CO2 concentrations with a color scheme modeled on traffic
lights. If the light is green, the air is fresh, but
once it changes to red, there is an urgent
need for ventilation. One handy side effect is
that fresh air is much better for both teaching
and learning.
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EBC ticker
The higher education support program
operated by the Heinz Trox Foundation recognizes particularly outstanding
academic achievement, among other
things. Every year, three awards of 3,333
euros each are given out throughout
Germany for outstanding final projects.
This year, Christoph Höges won over the
panel with his master’s thesis, supervised
at EBC, titled “Assessment of SimulationSupported Design and Configuration of
Heat Pump Systems with Consideration
of Operational Dynamics.”

The “Recommendations on Necessary Air
Exchanges in Schools, Open-Plan Offices,
Lecture Halls, and Gyms to Reduce the Risk of
Infection Associated with Aerosols” are available to download as a PDF here.

Combined heat and moisture recovery brings
efficiency gains
Humidity is an important part of maintaining
comfortable conditions in indoor spaces.
Humidification or dehumidification using
heating, ventilation, and air conditioning
(HVAC) systems and equipment takes a lot
of energy and is very costly due to the types
of equipment typically involved. To lower the
amount of energy required, heat recovery
and moisture recovery systems can be
combined.
Systems like these transfer not only heat,
but also moisture between incoming and
outgoing air. In the winter, the air pulled in
from the outdoors is heated and humidified, while in the summer, it is cooled and
dehumidified. Membrane-based enthalpy
exchangers are one technology available on

the market for doing this. Parallel gasproof
membranes separate the two streams of air.
Heat and moisture are transferred via these
membranes, while impurities, odor-causing
substances, and similar particles are trapped
by the membranes.
A project supported by the Federal Ministry
for Economic Affairs and Energy called
“Validated Planning and Design Process for
Energy-Efficient Moisture Recovery Systems
in Centralized and Decentralized HVAC
Systems” developed planning and design
processes for moisture recovery systems to
advance the market launch and use these
kinds of systems. To this end, the transfer
behavior of membrane-based enthalpy
exchangers was studied using static and

Source: EBC

EBC I HVAC technology
***
Professor Dirk Müller and Paul Mathis
have issued recommendations for plant
and equipment operation amid the coronavirus pandemic and how this affects
energy requirements and comfort in an
online seminar for a leading manufacturer
of HVAC (heating, ventilation, and air
conditioning) equipment. Aspects such
as relative humidity, which affects the
activity of viruses such as SARS-CoV-2,
were a part of the focus, along with
the energy-related effects of increased
volumes of fresh air and humidification
strategies. The energy assessment was
performed using the AHULife calculation
tool, which was developed by the EBC
Institute.
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dynamic experiments. A dynamic model
was developed and then validated using
measurement data. This model is freely
accessible in the AixLib.
A study of the annual energy requirements
of HVAC systems with moisture recovery
systems using dynamic simulations showed
that these can cut 4 to 6 percent off the
total energy required as compared to the
commonly used heat recovery systems (see
graphic). With moisture regulation alone, the
savings potential is even higher, as much as
60 percent.

Comparison of energy required by central HVAC
systems with moisture recovery or heat recovery
for locations in Bremen and Munich.
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Based on the dynamic model, simplified
calculation models were developed for moisture recovery systems and integrated into
the AHULife planning tool. The tool is freely
available here. Based on hourly weather
data, it can be used to analyze HVAC
systems in various configurations in terms
of both energy and cost effectiveness over
their entire lifespan. By introducing this tool,
EBC has made it possible to plan for HVAC
systems with moisture recovery elements for
efficient year-round operation.

EBC I HVAC technology
Saving energy at health centers with demand-driven, efficient ventilation

Hospitals and health centers need a lot of
energy to operate, which almost automatically means there is a lot of potential for
savings. On the other hand, particular care
is needed in these settings, as the safety and
comfort of patients, staff, and visitors are
paramount.
In the dECOnhealth project, EBC is working
with a team of Finnish researchers to develop
practical methods and control strategies for
demand-driven ventilation in existing healthcare buildings. This approach to supplying
fresh air and air conditioning to rooms with
different occupancy levels is a recognized
method of reducing energy consumption
while also ensuring comfortable temperatures and high-quality indoor air. Thus far,
however, it has not been sufficiently studied
how suitable demand-driven ventilation is
for hospitals. Especially in this setting, the

methods and control strategies chosen must
be highly robust in order to fulfill the stringent
requirements that apply in critical environments. For example, the prime objective in
an operating room is to prevent the spread
of infection due to aerosols.
The first step in this challenging project is to
develop customized theoretical concepts.
The methods to be used for this include
literature research, surveys of hospital staff,
building simulations, collecting information
on energy use, lab tests at the original scale,
and a pilot field test. An analysis of the ventilation technology currently in use will also be
performed, including the ventilation concepts
and control strategies used, thermal
comfort, and finally also energy consumption. Country-specific overall legal and regulatory conditions must also be taken into
account as new concepts are developed. All
these data will then be used as the basis for
identifying potential for energy conservation
through building simulations. Newly developed concepts are to be tested in the field at
the RWTH Aachen University Medical Center
and at Helsinki University Hospital and documented in quantitative terms using energy
monitoring. The final outcome of the process
will be new control strategies and demanddriven ventilation concepts.

In general, there are almost no ambient
sensors at medical centers, including the one
at RWTH Aachen University. These existing
facilities also encompass a wide variety of
different uses, serving as operating rooms,



Source: M. Rätz / EBC

A successful German energy transition
without energy conservation is inconceivable. Since about two-fifths of our final
energy requirements go toward providing a
demand-driven supply to existing buildings
alone, there is especially great potential for
savings here. It is estimated that the energy
supply of about three-quarters of all buildings
is inefficient.

Minimally invasive installation: two of the 130
sensors on the ceiling of a patient room.

examining rooms, storage space, treatment
rooms, even animal testing areas – and, of
course, patient rooms. In this project, the
researchers are focusing on patient care
areas. Borrowing a term from medicine, the
installation and operation of the measurement equipment needs to be “minimally
invasive.”
Another goal is to use the limited budget so
efficiently that an image as representative
as possible is generated using a wealth of
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sensors. In all, 130 sensors were installed in
34 rooms and corridors as part of the project
up to the middle of this year. The sensors
provide solid insight into various aspects on
site: comfortable temperatures, air quality
and use. The researchers have also refined
their methodology to the point that occu-

pancy can be detected based on CO2 levels.
This information could be used for demanddriven ventilation depending on the number of
people present.
The new measurement technology has been
very warmly received by project partners –
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so warmly, in fact, that the medical center
in Aachen has provided further funding to
purchase measurement technology for
greater practical implementation of the theoretical insights gleaned through the dECOnhealth project.

EBC I Building energy systems
New coolant lab accelerates optimization of heat pump systems
At midyear, EBC completed and commissioned the newly designed
coolant lab to study heat pumps and cooling systems at the Urban
Energy Lab 4.0 (also see Research & News 2/2018). In the Urban
Energy Lab 4.0, the ACS, EBC, and PGS institutes of E.ON ERC are
working with the Center for Wind Power Drives (CWD) and the Institute of Energy Efficiency and Sustainable Building (e3d) – both also
based at RWTH Aachen University – to develop a completely new
infrastructure for energy research. The objective for the researchers
involved is to create a unique, highly interconnected infrastructure
on the Aachen University campus that can be used to both develop
and analyze innovative energy supply concepts for the city of the
future.

to simulate changes in overall conditions and operating modes.
Promising simulation results are then experimentally implemented
in the coolant lab and evaluated under real-world conditions in live
operation.

The fluorinated greenhouse gases previously used in heat pumps
and in cooling and air conditioning systems are to be replaced by
natural coolants with lower environmental impact in future generations of equipment. However, most of the coolants that are favorable in thermodynamic terms, making them efficient, are flammable
and this changes the investment and operating costs for these
kinds of systems. There are more favorable and less favorable uses
for each type. The newly developed coolant lab enables detailed
analysis of the coolant cycle as it interacts with the overall system.
Previously, it was not possible to use test benches designed for the
overall system to measure crucial parameters such as the working
equipment mass stream through the compressor or overheating
after evaporation separately for flammable coolants. Measurements like these are possible in the new coolant lab. Heat pump
systems are considered as a whole, optimization potentials of heat
pumps and cooling systems are identified, and new concepts can
be developed and tested. To accelerate the studies, the system to
be considered is abstracted to a physical model that can be used

Source: EBC

As the energy supply is increasingly decentralized, heat pumps are
becoming an increasingly important element. These kinds of pumps
use excess energy from renewable energies to generate heat, for
example, which is significantly easier to store than electricity. The
electricity and heat sectors are coupled, making heat pumps a
crucial element in the intelligent electrical grid of the future.
The CAD model of the coolant lab at the Urban Energy Lab 4.0 shows all
components that are used here for studies involving coolants.

Ultimately, this innovative coolant lab, which occupies about 100
square meters, focuses primarily on studying various coolants in use
in different heat pumps with an eye to their efficacy and efficiency
and simplifying the decision of which coolant is the optimal one in
the context of the overall system. The insights gleaned here should
help reduce purchase and operating costs and also increase market
penetration.
Initial experience shows that the coolant lab can be used to achieve
significant positive effects with regard to the environmental influences of heat pump systems in buildings. Since all of the results and
concepts will be freely available, interested companies will be able to
perform studies of their own heat pumps relatively easily according
to pre-established patterns. And that, in turn, will necessarily accelerate the pace of development in decarbonizing buildings.
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FCN I Electric mobility
Urban locations for battery-supported fast-charging stations
The amount of time needed to “refuel” is a
key factor in the success of electric mobility.
Frequent drivers and those with long
commutes, in particular, don’t have hours
to wait before their car battery has enough
charge for the next longer trip. A fastcharging station (FCS) is one solution for this.
There has been a push to install these kinds
of stations on heavily trafficked roads and in
places like interstate highway rest stops in
particular in recent years, because capacity
utilization is expected to be relatively high in
these locations.
In urban areas, however, there is a lack of
detailed knowledge of the economic potential of fast-charging solutions. Possible
capacity utilization rates and possible urban
locations for fast-charging stations both still
need to be identified. Beyond that, each
FCS carries high investment costs, raising
the question of how many stations should
be installed at what capacity and when. An
FCN study titled “Real Options Analysis of
Spatial Distribution of Battery-Supported
Fast-Charging Stations in the Context of a
Virtual Power Plant” has developed decisionmaking aids.

For this project, a team of researchers at
FCN modeled possible geographic distributions for battery-supported fast-charging
stations using a method known as real
options analysis (ROA). The goal was to use
flexible management to identify optimum
investment decision strategies in a rather
uncertain environment and determine the
resulting need for investment and financing.
Due to the sequential nature of the investment model, and especially with an eye to
the optimum points in time for investment
decisions like these, the project focused
especially on identifying the benefit of waiting
in the case of market uncertainties.
OpenStreetMap® was used to model the
geographic distribution of the locations of
fast-charging stations. The model was first
used for part of the city of Aachen.
In the same model, FCN also combined
battery-supported fast-charging stations
into virtual power plants to incorporate electric mobility and its infrastructure into a flexible electricity market, thereby making it even
more useful.

FCN I Portfolio optimization
Fuzzy set theory supports investment decisions
In a recently updated study titled “Fuzzy
Portfolio Optimization of Onshore Wind
Turbines,” researchers from FCN argue
that portfolio analysis of onshore wind
turbines is better served not by standard
portfolio theory according to Markowitz,
but rather by the fuzzy semi-mean absolute deviation (FSMAD) model, which takes
into account only the risk of loss, not the
“risk” of profits (including excess profits).
In the study developed in this context, the

model was applied to five onshore wind
turbines in Germany to determine the
efficiency limits of the portfolios for four
feed-in systems according to the German
Renewable Energy Sources Act (EEG) and
one market bonus model.
The results show that efficient portfolios for
onshore wind farms in Germany are similar
to each other, but have significant differences depending on the funding system
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FCN Ticker
Aaron Praktiknjo, previously head of
the JARA ENERGY Junior Professorship of Energy Resource and Innovation
Economics (EI) at RWTH Aachen University, has been appointed to a full professorship in energy systems economics,
so he will be
staying with
FCN
and
E.ON ERC
as a valued
colleague.
Praktiknjo,
whose field is
engineering,
did
his
doctorate at
TU Berlin with a dissertation on energy
systems analysis. He also serves as
chairman of the board of Gesellschaft
für Energiewissenschaften und Energiepolitik (GEE) and group spokesman
within the Systems Analysis research
network of the German Federal Ministry
for Economic Affairs and Energy (BMWi).
***
In Variable Generation, Flexible Demand,
a new book edited by Fereidoon Sioshansi
out now from Academic Press, Prof.
Reinhard Madlener of FCN and Oliver
Ruhnau of Berlin’s Hertie School discuss
trading on the day-ahead and intraday
electricity market from the perspective of generators of renewable energy,
along with the targeted adjustment of
demand. The book also discusses how
the uncertainty of the supply of renewable
energies affects
the volatility
of pricing on
the intraday
market and
the induced
balancing
costs (click
here for more
info about the
book).
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Significant changes are noted with regard
to the investment opportunities associated

Compared with the 2014 and 2017 EEG,
by contrast, returns are higher.

Source: W. Glensk

under the EEG. For example, a comparison based on the EEG changes from 2009
to 2017 (feed-in compensation systems)
and the market bonus model reveals that
lowering the EEG compensation reduces
the revenue and risks associated with
efficient portfolios. The efficient portfolios
identified for the 2009 and 2012 versions
of the EEG have relatively small differences
in terms of their characteristic features; of
much greater importance are the differences that arise with the transition to the
2014 EEG and then, even more so, to the
2017 version.
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with the market bonus model. Unlike efficient portfolios for wind farms with feed-in
rate system that receive funding under the
2009 and 2012 EEG, efficient portfolios
under the market bonus model are characterized by higher risks and lower returns.

The FSMAD model offers a smaller selection of portfolios, thus facilitating decisionmaking. Ultimately, fuzzy set theory can
be used to take the preferences of decision makers better into account under
real-world conditions, since minimum and
maximum revenue and risk levels can be
defined through close contact with the
decision maker.
The updated version of the study titled “Fuzzy
Portfolio Optimization of Onshore Wind
Turbines” is available to download from the FCN
website here.

FCN I Power plant divestment
Real options model facilitates decision-making
Against the background of the German
energy transition, with its intended preferential treatment of renewable energies (merit
order effect) and the liberalization of the
energy markets, conventional power plants,
even highly efficient ones with an advanced
design, can often no longer be operated
profitably enough. Capacity utilization at
these plants is not sufficiently high, and
some even have to be shut down. Decisions
whether to continue operation or decommission conventional power plants on a final
basis are often irreversible, and even if that is
not the case, they are at least accompanied
by significant uncertainty regarding future
revenues and costs.
Research on divestment decisions was less
of a focus for a long time, but this field has
become more important in recent years in
the energy research community with the
rapid shift to renewables.
FCN developed a real options model for
divestment decisions for conventional
power plants for a study. In this model,
a binomial tree approach and dynamic
programming are used to identify the

specific optimum shutdown times for
unprofitable power plants.
Real options analysis (ROA), which is based
on option valuation methods from the field
of finance, is a relatively new approach to
evaluating investment and divestment projects that involve uncertainty. ROA is in widespread use for the analysis of investment
decisions under dynamic market conditions, supplementing the capitalized value

approach and explicitly factoring in flexibility,
irreversibility, and uncertainty into the decision-making process.
The divestment real options model developed by FCN was applied to a modern gas
power plant in southern Germany. Two
versions were analyzed:
• Temporary suspension of power generation (mothballing) and
• Final decommissioning of the power
plant.
The results show that the decision depends
in large measure on the capacity factor
(the base value used or underlying the real
option) and how it develops over time.
At present, the proposed model enables only
consideration of final decommissioning, but
it does offer at least a good basis for further
studies concerning the first option.

The study titled “A Real Options Model for
the Disinvestment in Conventional Power
Plants” is available to download from the
FCN website here.
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ACS/PGS I Electrical networks of the future
Integration of innovative DC equipment into DC and hybrid AC/DC grids
In the HYPERRIDE – HYbrid Provision of Energy based on Reliability
and Resiliency via Integration of DC Equipment – project, ACS and
PGS are working together to develop fundamental technologies for
use in purely DC networks and in hybrid networks that operate with
both direct and alternating current. The project team sees a great
potential for networks like this in local micro-grids, in overcoming
bottlenecks, and in coupling sections of DC networks.
The project is working first to identify base technologies and then
to develop guidelines for the planning and operation of purely DC
grids and hybrid grids. In addition, known network elements need
to be adjusted to reflect the particular requirements that apply to DC
technology. In this context, PGS is tasked with adjusting the technology readiness level (TRL) of DC power converters for the medium
voltage range to the new requirements. In addition, the team is
taking experiences with the phasor measurement unit (PMU) as a
basis for developing innovative sensors known as DC measurement
units (DMUs) with an eye to gathering reliable data and being able to
provide these data for optimum DC network automation.
Among other things, ACS will develop automation algorithms and
transition these to demonstration networks after they are validated
in a test platform. Important elements include cybersecurity and fault
detection solutions. The project will provide solutions for possible
grid errors so that action can be taken swiftly and automatically,
preventing cascade effects. The team is also developing specific
databases that can be used to trigger fault avoidance measures as
needed.
PGS is developing a layer-based converter control that enables an
optimum operating point and network status based on communication with the automation platform. In addition, the layer-based

approach also ensures functionality even in the event of disrupted or
absent communication. The converter control falls back to a defined
base layer that enables a controlled flow of power even if it is not in
line with the global optimum. Beyond that, PGS is also studying the
use of galvanically isolated converters as a “harmonic firewall.” These
can be used to suppress disruptions in the electrical system through
harmonic overlays and prevent spreading to other segments of the
network.
The team plans to test the developed technologies thoroughly
across a broad spectrum of use cases to determine their suitability
and reliability. This will take place using demonstration networks at
three locations – Aachen in Germany, Lausanne in Switzerland and
Terni in Italy. In addition, the demonstration networks will be virtually
connected with geographically distributed simulations using a CS tool
called VILLASframework. One area of focus will be the advantages
associated with DC technology and innovative construction and
control elements. In this area, there is special interest in the potential
for the integration of renewably generated power in comparison to
conventional AC networks.
The use of DC technology will be studied based on a planning study
for the new RWTH West campus. The supply of power to the planned
data center promises special advantages here, as the sub-plants
providing the supply can be coupled via DC. This would eliminate the
need for an emergency power supply based on diesel generators.
Following the practical tests, business models will be prepared for
the products, services, and applications developed in HYPERRIDE.
Ultimately, this approach will allow the project to identify and provide
attractive solutions for a successful launch of new infrastructure
concepts all over Europe.

ACS I European network infrastructure
OneNet lays the groundwork for a coordinated pan-European further development of grids
As power generation becomes increasingly
decentralized all over Europe and the focus
shifts more and more toward renewable and
volatile energy sources, local, regional, or
even national solutions are not enough for
a secure grid operation – far from it, in fact.
Europe needs a pan-European solution. To

this end, the OneNet project has brought
together a unique consortium of more than
70 partners from the research and business
sectors – including an important role for ACS
– with the support of Europe’s two largest
associations of grid operators, ENTSO-E
and EDSO. Under the leadership of the

Fraunhofer Institute for Applied Information
Technology (FIT) and the Fraunhofer Center
for Digital Energy, OneNet aims to develop
and demonstrate a European approach to
adding flexibility and decentralizing the electricity supply system. Professor Antonello
Monti of Fraunhofer FIT, who is also the head
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of the ACS Institute, is responsible for coordinating the project, which has an unprecedented overall budget of 28 million euros.
OneNet’s overarching goals are:
• Define a common European electricity
market design,
• Arrive at a shared, open IT architecture, and
• Establish large-scale demonstrators in
four clusters from all of Europe’s regions
to implement and present the solutions
developed in practice.

OneNet aims to bring about a transition to a
consumer-oriented approach. Since a single
platform for all of Europe is inconceivable,
innovative mechanisms to foster alliances
between platforms will be presented in order
to enable shared goals in technical terms. To
that end, plans call for the development and
maintenance of an open discussion forum
called GRIFOn so the project’s results can be
shared and further developed with relevant
external stakeholders.

ACS I Grid security
DEFENDER protects critical infrastructures
A Critical energy infrastructures (CEIs)
are hugely important to people’s day-today lives and definitely require protection. Existing approaches geared toward
cyber and systems theory are insufficient
to achieve the necessary levels of security,
however. These kinds of approaches, based
on incomplete attack models, are typically
used in isolation and his, in turn, leads to
silo-like security management practices
with fragmented operational approaches
and procedures.
In the DEFENDER project, a consortium of
18 project partners from 12 European countries has developed new strategies to tackle
challenges like these:
• CEIs were modeled as distributed cyberphysical systems to visualize the reciprocal effects of IT and physical threats;
• An innovative security control model was
adopted with the aim of using lifecycle
analyses for long-term, cost-effective
security management; and
• Residents take center stage, acting as
virtual sensors for detecting threats and
as a first line of emergency response in
case of attacks.
To address, identify, and defuse cyberphysical threats, DEFENDER was used
to scale up a number of technologies with
technology readiness levels (TRLs) of 4 to 5

to TRL 7 and then harness them with an eye
to the security, resilience, and restoration of
CEIs. To this end, the devices and technologies listed below were combined to detect
the situation:
• Fixed sensors such as PMUs (phasor
management units), mobile devices such
as drones, and advanced video surveillance,
• Intelligent processing for detection of
cyber-physical threats with
• A toolbox of emergency plans to defuse
incidents and
• The “human-in-the-Loop” method to
integrate residents into the system and
manage interactions between the people
and CEI.
The effectiveness of DEFENDER was tested
extensively in a lab emulator at ACS and in
four real-world demonstrators, one each in
Italy, Slovenia, Belgium, and France. The
full energy sector value chain was taken into
account in the process, from large-scale
power plants to decentralized generation
using renewable energies and from highvoltage networks to distribution networks
with commercial prosumers. Within the
project, ACS was responsible for work
package 2, “design-inherent protective
measures to reduce risk,” and also handled
the validation of the approaches developed
in the lab.
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ACS ticker
In the TwinECS project, financed by the EU
as part of the CleanSky Initiative, ACS will be
working with a team of colleagues from the
Interuniversitair Micro-Electronica Centrum
in Leuven, Belgium, to develop an efficient,
robust and precise model for the simulation
of electrical systems in a Dymola/Modelica
environment. In concrete terms, thermodynamic models and electrical models for heat
exchangers and other electrical components will be developed toward this end. The
modeling approach will be a two-pronged
one, involving both physical models and
analogous models using deep learning. Both
types of models will be integrated into the
system simulation.
***
ACS will be working together with 17 partners from ten European countries in the
MATRYCS project to develop an open IT
solution for data analysis and decisionmaking for intelligent, energy-efficient buildings. Toward this goal, ACS will be contributing solutions in the form of advanced
software architectures and data analytics
solutions to orchestrate a scalable, modular,
and interoperable cloud platform for applications involving data-supported services in the
building segment. The project results will be
implemented and validated in eleven pilots.
***
The EU-financed IoT-NGIN project, which
involves cooperation among 19 partners
from eight countries, plans to introduce
novel research and innovation concepts that
should become established as “engines”
driving the next generation of the Internet of
Things (IoT). The first step will be to build a
meta-architecture and optimize communication in the Internet of Things – from machine
to machine and, using 5G technology,
between machine, cloud, and machine –
using edge cloud mechanisms. MATRYCS
will also enable autonomous IoT systems
using approaches drawn from machine
learning that protect people’s privacy. Cybersecurity and data protection in the Internet of
Things are important factors in the IoT-NGIN
project.
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E.ON ERC I Colloquium
Professor Andreas Löschel: the German energy transition – where things stand

Source: Screenshot RWTH Aachen University

Prof. Andreas Löschel of the University of
Münster, who is also the chair of the “Energy
of the Future” panel of experts assembled by
the German federal government, offered an
impressive view of where things stand with the
German energy transition in early November,
as part of the JARA-ENERGY Talks, which
were held virtually for the first time ever.

In Prof. Löschel’s view, there are a number of
challenges to be overcome in order to bring
about the energy transition in Germany, and the
available solutions are far from being adequate
to the task for all of them. Germany has been
slow to make progress toward its goals in many
areas, including energy efficiency. More stringent EU climate goals have also upended plans
in Germany. The shift away from coal, decarbonization of industry, and sector coupling are
just some of the now increasingly dynamic
fields of action in this context.

ables. Investments in hydrogen technologies
will also help pivot away from coal, he noted.
There is a lot of catching up to do in terms
of integrating the heat and traffic sectors, and
the industrial transformation should also be
taken into consideration to a greater extent.
This sector, in particular, is a major driving
force in Germany as an industrial country. On
the one hand, the German government can
create impetus and incentives to support the
implementation of measures aimed at climateneutral production activity, while on the other
hand, the industrial sector should also be
urged to step up its own efforts and thereby
seize opportunities.
Lowering CO2 emissions is a key action field
in the energy transition. CO2 pricing is an
especially effective element of control here,
as this price affects all sectors and creates a
stable framework for the energy transition. At
the same time, people need to be aware and
accept that the CO2 price is not in line with the
economic ideal of a single price for all sectors
and countries. A European solution should
be sought as soon as possible in this regard.
Market coordination mechanisms are needed,
not least in order to make the European Green
Deal, with its many stakeholders, possible in
the first place.

Löschel believes fossil fuels will soon reach the
end of their usefulness. This means moving
away from coal is a logical step in reducing
CO2 emissions, although there is significant
room for improvement in how this is being
done. He noted that subsidizing conventional
energy sources is, at any rate, counterproductive in light of the goal of achieving a largely
climate-neutral energy supply.

In the long term, global warming can only be
curbed by the international community. The goal
should therefore be to work together with other
countries to pursue promising approaches in
climate policy through intense efforts. If this is
not successful, or has only limited success,
alternatives such as the carbon border adjustment mechanism will be needed.

In his talk, Löschel stressed that simply
looking at individual measures is insufficient;
the energy transition must be viewed from a
systemic perspective. The elimination of coal
is certainly possible by 2030, he said, but it
greatly depends on the expansion of renew-

In the subsequent discussion, to which
numerous participants contributed questions
and suggestions, Löschel stressed among
other things that consistently implementing
the targets of the Paris climate accord would
necessarily also result in stronger measures

in other countries. With this as background,
a successful German energy transition could
become a model worth emulating.
JARA-ENERGY Director Dirk Uwe Sauer was
also very happy with the event: “The coronavirus
crisis is forcing us to try out new formats in the
event segment. The new online format brought
us an interesting and wonderful evening of talks
today, and it also made it possible for a lot of
participants who live very far apart to join in. We
hope that we will be able to meet our speakers
and audience in person in Aachen again soon,
but we are also sure the parallel digital offerings
will stay with us even after the pandemic.”
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