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Intelligent Pump Control Saves Electrical Energy
Researchers at the institute EBC are testing various new control
concepts designed to reduce the electricity consumption of room
ventilation systems. Their research has indicated that, depending on
the intended purpose of the heat exchanger (heating, cooling, frost
protection), 70 percent of electric pump energy can be saved per year
in comparison to pumps controlled by differential pressure. Seite 3

JARA-ENERGY Talks: Innovations – Powering the Energy Revolution
E.ON CEO Dr. Johannes Teyssen believes the answer to ensuring the
future supply of energy lies with the expansion of renewable, volatile
power generation units that are owned and operated not only by utiliiy
companies, but also private investors. He has called on politicians to
approach the energy revolution in a bold and sustainable manner and
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to provide sufficient incentives to promote innovations.
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Dear Readers,
According to Dr. Johannes Teyssen,
CEO of our partner E.ON SE, innovations
are the most important energy source for
the future. A claim that certainly can’t be
disputed. The current issue of Research
& News impressively demonstrates that
we, at E.ON ERC, are contributing to the
success of the energy revolution with
numerous innovations. And the range of
topics covered in this issue – from the
DC grids on land and airplanes, energy
savings for buildings, the implementation
of smart grid and smart meter technologies, studies on energy consumption
patterns to the progress report on the
M5BAT battery storage system – proves
once again, how seriously we take our
interdisciplinary and cross-departmental
approach.
I wish you happy reading!
Rik W. De Doncker

E.ON ERC I DC Voltage Technology
FEN installs the First Medium Voltage DC Grid on the RWTH Campus
The Flexible Electrical Networks Research Campus (FEN) intends to demonstrate the efficiency advantages of DC technology and test components

The new underground demonstration grid will operate as a private grid
within the infrastructure of RWTH Aachen University and distribute
electrical energy between several large-scale test benches of the

MVDC grid ground-breaking ceremony (f.l.t.r.):
Dr. Holger Grube (lead partner at Jülich), Dr. Peter Lürkens, (PGS / FEN),
Dr. Christian Haag (FEN), Prof. Rik W. De Doncker (E.ON ERC / FEN)
and Dr. Matthias Kufeld (Nacken Ingenieure).

Source: Volkmann, FEN GmbH

The Flexible Electrical Networks Research Campus (FEN), in which
the E.ON ERC institutes play a leading role, will install and operate a
medium voltage DC grid (MVDC grid) as a pilot and research project
on the RWTH Aachen University campus (see also Research &
News 1/17). Work on this project at the Melaten campus of RWTH
Aachen University officially started in mid-March following the groundbreaking ceremony.
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megawatt class. The key objective is to identify potential efficiency benefits of DC transmission and test the reliability of its components, e.g.
the DC converters used. Ultimately, the aim of this large-scale test is to
demonstrate the benefits of DC transmission in public medium voltage
grids and prove their viability in practice.
The research grid will be built with a voltage of 5 kilovolts, an installed
capacity of approximately 6.2 megawatts and a total length of about 2.3
kilometers. When completed, five stations that function as consumers
and/or as feeders will be connected. Energy storage and electricity
generation from renewable energies will also be integrated. The grid is
planned to start its test operation in late 2018.
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DC technology is becoming increasingly important in the wake of the
energy revolution due to its significant benefits in terms of electricity
distribution. It is able to accomplish a number of tasks easier than AC,
which is used in the existing transmission and distribution system.
These include, for example, linking distribution grids and supplying quick
charging points for electric vehicles. DC grids are better suited than AC
grids to provide flexible, bidirectional flow of energy between producers
and consumers, which is becoming increasingly important against the
backdrop of the energy revolution and the growing trend towards energy
generation in small decentralized facilities. These DC grids react less
sensitively when energy is fed in difficult-to-calculate volumes at multiple
points. In addition to this, they are also easier to control.

E.ON ERC I Visit from Brussels
Employees of the EU Directorate-General for Energy Visit the E.ON ERC
Renewable energies, new energy technologies, energy efficiency, supply security –
these and similar topics are very high on the
research agenda at the E.ON ERC. It should
therefore come as no surprise that the dialog
maintained with the relevant departments
in Directorates B (Internal Energy Market)
and C (Renewable Energies, Research and
Innovation, Energy Efficiency) of the Directorate-General for Energy of the European
Commission has been exceptionally good.
The ACS Institute and professors Antonello
Monti and Ferdinanda Ponci deserve a
special mention here. In the meantime, the
number of EU-initiated and (co-)funded
research projects at this Institute alone has
risen to more than ten.
This would certainly explain why Brussels
was keen to send a delegate team of senior
employees to visit the RWTH Aachen Energy
Research Center in order to learn about the
research work of all of the institutes on site,
as well as become more closely acquainted
with the interdisciplinary and cross-departmental approach of the E.ON ERC – and
possibly discover new ideas for future joint
research projects.
During the visit, Professor Rik W. De Doncker
presented current research projects on DC
technology and the role of electric mobility

within future energy supply systems. Professors Antonello Monti and Ferdinanda Ponci
focused on topics related to the automation of future energy supply systems. Also
discussed in detail was the enormous significance of information technologies and data
platforms for an energy supply of the future,
with a steadily increasing share of volatile

generation from renewable energies in small
decentralized plants. At the end, the Aachen
scientists presented their visitors opportunities to see how and with what technologies the vision of an energy supply based
100 percent on renewables can become a
reality.
The rather theoretical discussions were
followed by a tour of the laboratories, the
test hall and the grounds of the E.ON ERC.
During the tour, the importance of the
powerful Real Time Digital Simulator (RTDS),

in particular for research and development
at the ACS, became particularly clear. The
ELSA project, which integrates “used”
batteries from electric vehicles as temporary storage into local energy management
systems, was also met with great interest.
This can also be attributed to the fact that
the research project is funded by the EU as
part of the Horizon 2020 research and innovation program.
Needless to say, during the course of the
tour, the planned medium voltage DC grid
(see page 1/2) at the RWTH Aachen University Melaten campus was also mentioned.
The benefits of DC technology were
discussed, as well as the basic structure
of the Flexible Electrical Networks (FEN)
research campus, which has relied and still
relies on the close cooperation between
industry and science for its education and
work.
The public-private partnership between
RWTH Aachen and E.ON SE, which led to
the foundation of the E.ON ERC, was also
addressed by the visitors. Evidently, there
was a great deal of interest in gaining a better
understanding of how such a successful
cooperation works in practice.
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EBC I Building Automation
Thermodynamic Analyses Lead to Efficient Building Operation
Building automation serves to create a
healthy and comfortable indoor climate. At
the same time, the system is intended to
find the most favorable operating condition
and enable energy-efficient operation with
as little investment as possible. As part of
the completed research project “Exergybased Control Strategies”, EBC used the
instrument of automated exergy analysis as
the basis for a regulatory approach that has
the potential to achieve significant efficiency
improvements.
Building energy systems, especially in large
non-residential buildings, are complex
controlled systems that require multi-variable
control of air temperatures, relative humidity
and air quality indicators, such as CO2
concentration.
The provision of energy services for heating,
cooling and ventilation is an irreversible
process that always requires the supply of
exergy. In modern buildings, energy losses
into the environment are limited by constructive measures such as thermal insulation and
heat recovery in ventilation systems. Building
automation can further lower the energy
consumption of buildings by reducing energy
conversion irreversibility.
However, a pure consideration of energy
flows is not sufficient for this; the quality of
the energy flows is the decisive factor. This
decreases with each energy conversion

process and can be calculated by the thermodynamic amount of exergy. During energy
conversion and transmission processes, e.g.
when heat from one mass flow is transferred
to another, exergy is destroyed. The aim of
this project is to minimize the destruction of
exergy by regulating the energy conversion
processes.
A controlled system model is being developed in order to find the most favorable operating state. With its assistance - based on the
current state and the expected or predicted
disturbance variables – an optimal control
sequence can be determined. This method
is called model-predictive control.
In this project, which was jointly developed
with the Technical University of Berlin, a
large number of simulations and experiments
in the main building of E.ON ERC showed
both the potential savings and the practical
applicability of exergy-based automation. To
this end, the temperature set points of the
geothermal heat pump, the valve openings
of various heat exchangers and the speed of
fans in decentralized ventilation units, among
other things, were optimized and written to
the actuators via the BACnet protocol.
Even modern building automation systems
are often defective. The automated exergy
analysis could provide a significant contribution to the improvement of the systems.

Exergy analyses in the subsystems of an energy supply chain in the main building of E.ON ERC: The
irreversibility, which is indicated by the exergy destruction, is used as a cost function for a model-based
regulation of the energy supply facilities.
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E.ON ERC Ticker I
aedifion, a spin-off of the EBC institute
funded by EXIST Transfer of Research,
achieved a two-fold victory in the
“beyond conventions” startup challenge.
The prizes were awarded by Thyssen-

Krupp, together with Innogy and other
companies. The motto of the event was
“Be Bold, Be Brave, Blow us Away!”
aedifion (www.aedifion.com) won the
challenges “Building Data” and “Fault
Detection On Technical Building Equipment”. As double winners, the young
entrepreneurs are looking forward to
collaborating with innogy for a pilot
project.
***
At the beginning of the year, the EU
project SOGNO (Service Oriented Grid
for the Network of the Future) was
launched. In addition to ACS, the Chair
of Controlling (CON) and the Chair of
Theoretical Information Technology
(TI), two other institutes of RWTH
Aachen University, are also involved.
ACS Professor Monti is the technical
manager of the project.

Based on 5G communication technology, deep learning techniques and
cloud virtualization, SOGNO is developing a distribution management
system that will provide distribution grid
operators with the intelligence they need
to govern future smart grids as a service.
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EBC I Ventilation Systems
Intelligent Pump Control Saves Electrical Energy
Heating, ventilation and air conditioning
(HVAC) systems are used to supply rooms
with conditioned supply air (SUP). In doing
so, they transport fresh outdoor air (ODA) into
the building and, depending on the design of
the system, can supply or dissipate both heat
and moisture. Heat exchangers using water
as a heat source or sink, so-called registers,
are deployed for the supply or dissipation
of heat. Their power control is achieved by
altering the water volume flow through a
valve, or by adjusting the flow temperature by
adding colder or warmer return water. Since
the pumps used in this case must partially
work against high hydraulic resistances or
promote high volume flows, the pumps use
a lot of energy.
To reduce this consumption, researchers
at EBC are testing various new control
concepts. Common to all concepts is that at
least one part of the control task is performed
by the pump, whereby the speed is adapted
to the situation. It has been shown that with
certain system configurations, regulation is
possible only via the pump and the use of a
valve is not required. In other cases, a valve is
only required if the speed of the pump cannot
be further reduced. Otherwise, the valve is
fully open and causes only minimal pressure loss. This is the case with small thermal
loads.
In another approach, the valve regulates the
hydraulic resistance so that the pump always

operates just above the minimum speed,
thereby completely taking over the control
task. This has the advantage that errors can
be adjusted faster because a pump usually
reacts in a more agile manner than a valve.
Thanks to this method, lower resistance
valves (higher flow rate kvs) can be used
without compromising the control quality.
These and other approaches will be examined, both on a test bench and in simulations.

Research has indicated that, depending on
the intended purpose of the heat exchanger
(heating, cooling, frost protection, etc.), 70
percent of electric pump energy can be
saved per year in comparison to differential
pressure-controlled pumps; when compared
with constant-speed pumps, the savings
are up to 86 percent. The quality of control
achieved lies at least at the level achieved by
previously common approaches.

In this view of a HVAC system, components of the supply and exhaust side are visible. The different
sized registers are used for heating the air (bottom left), cooling (bottom right) and transferring heat by
means of a circulatory system (center top and bottom).
An admixing circuit for controlling the flow temperature of a register is shown as a diagram.

EBC I Building Retrofitting
Modular facade construction achieves a high degree of flexibility
In order to confront the obstacles in holistic
building retrofitting, approaches that meet
the needs of the customer for low investment costs and minimal disruption of use are

required. As part of the PLUG-N-HARVEST
project by the Horizon 2020 research and
innovation program, the EU is supporting
the development of an innovative facade

system based on a modular construction
kit (see chart on page 5). The individual
modules not only serve to energy retrofit
the outer shell, they can also accommodate
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partners from Greece, Spain, the United
Kingdom and Germany gathered for a
second plenary meeting in order to present
and discuss the interim results of the
requirement analyses and the constructive
and regulatory draft.

efficient ventilation units or collectors for the
use of renewable energies, for instance. In
this way, individual adjustments to existing
structures and climatic conditions can be
combined with a high degree of prefabrication. The installation and media supply takes
place from the outside with minimal interference to the interior. The individual modules
are interchangeable and can be flexibly
adapted to changing usage situations and
fed back into the circulation process.

The implementation of the first prototypes
in the test halls of E.ON ERC is planned for
the autumn of this year. In the coming year,
the prototypes will then be implemented in
international pilot buildings.

The project started in September 2017.
In January 2018, the thirteen consortium
Further information on this project can be
found at www.plug-n-harvest.eu.

PLUG-N-HARVEST: Design of the
modularly built facade system

ACS/EBC I Smart Grids
Efficient, Automated and Sustainable: FISMEP Creates Smarter Distribution Grids
The generation of electricity from renewable
energies in small, decentralized plants is
steadily increasing, just as the thermal and
electrical energy supply. As a result of this,
grids need to be smarter; electricity generators, consumers and even storage systems
need to be able to exchange all important
information with each other constantly and
in real time. Only then can the overall system
react appropriately and, above all, flexibly,
in order to guarantee a secure and efficient
supply of energy at all times.
As part of the ERA-NET FISMEP (FIWARE
for Smart Energy Platform) project, seven
industry and research partners are developing a freely-available (open source),
service-oriented, cloud-based software
platform to facilitate an efficient, automated
and sustainable supply of energy for buildings and/or districts or communities.
The required platform concept (the so-called
“Smart Energy Platform”) was previously
developed by the EU project FINESCE
(Future Internet Smart Utility Services,
see Research & News 3/13). Professor
Antonello Monti from the Institute of Auto-

mation of Complex Power Systems (ACS)
at E.ON ERC is responsible for the overall
coordination of the project.
The existing platform concept will be
expanded with additional services in FISMEP
in order to further increase the flexibility of
the supply systems. Thanks to the opensource principle, the integration of services
and business ideas of external producers,
distributors or consumers is relatively easy.
In this way, the platform is constantly being
further developed.
The interdisciplinary project approach
encompasses not only the technical aspects
(energy production as well as information
and communication technology – ICT) but
also the socio-economic aspects of the
project. Three field tests are scheduled
to take place in Sweden. Romania and
Germany to test and demonstrate various
possibilities resulting from the use of the
platform in combination with interdisciplinary
scientific support. Each of these field tests
has been individually designed to demonstrate and examine three innovative application examples, with a focus on energy

efficiency, performance and user-centered
customization.
For the field test in Malmö, in which the Institute of Energy Efficient Buildings and Indoor
Climate (EBC) is participating, households
will be monitored and analyzed in terms of
their consumption habits.
The purpose of the Romanian field test
is, above all, to improve the monitoring of
distribution grids in order to integrate energy
distribution and voltage quality information
into the overall system.
The field test in Germany, conducted by
ACS in close cooperation with the Flexible Electrical Networks (FEN) research
campus, will focus on the automation of
medium-voltage DC grids (MVDC grids) in
particular. The necessary research will be
carried out on the new MVDC grid, which
will be installed and operated on the RWTH
Aachen University campus site, within the
BMBF-funded Flexible Electrical Networks
FEN research campus (see page 1).

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

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

May 2018, No. 19, Page 6

ACS I Smart Meter
Innovative Services in Theory and Practice
The development of powerful and flexible smart meter architecture is inextricably
linked to the progressive establishment and
expansion of smart grids. Decentralized
and volatile production in small facilities,
difficult-to-calculate changes in consumption and distributed storage capacities
enable stable grid management. However,
this can only be achieved if the associated
data is securely available in real time. Smart
meters can provide an important contribution for this. For the research project
FLEXMETER, supported by the EU as part
of Horizon 2020, ACS is working together
with E.ON Sweden as well as other international companies and research institutes on
the development of innovative measuring
systems. These systems will be characterized by flexibility, versatility and a wide range
of potential services for consumers and grid
operators.
The overarching goals of the project are:
• Review of the suitability of innovative smart
meters for the development of innovative
services with advanced features;
• Development of a cloud-based software
platform to collect and process smart
meter data from different measuring
equipment, taking into account the criteria
of data security and easy access for the
parties involved in the supply system;
• Development of innovative services based
on smart meter data in order to make
the end-consumer aware of changes in
consumption and to simplify the management of electrical distribution grids;
• Review of the newly developed smart
meters, software platforms and services
in two pilot projects, one in Turin and one
in Malmö, as well as with real-time simulations.
Among other things, ACS is responsible
within the consortium for reviewing the
newly developed flexmeter services in the
Institute’s powerful Real Time Digital Simu-

lator (RTDS). The software tools developed
for this purpose can be used to map the
consumption of consumers or the consumption of an individual device in the simulation, for example. The same applies to the
generation of photovoltaic systems that are
subject to changing weather conditions and
times of day.

input variables. In addition, ACS is undertaking the development of various service
offerings based on the data obtained by
smart meters; for instance, the operational
planning for electric heat pumps in order to
smooth out generation peaks in the grid by
increasing demand. Issues such as storage
and demand management also feature on
the Aachen Institute’s work schedule.

Ultimately, the aim is to enable the simulation
of realistic scenarios with extremely detailed

FCN I Smart Grid Diffusion Study
Current Challenges for Distribution System Operators
The energy revolution poses particular challenges for distribution grid operators. The
long-established approach of simply expanding the grid in the event of problems is no
longer realistic due to financial reasons. A
promising alternative is the further development of existing grids into smart grids. Here,
the operator plays a much more active role
than in the past, by controlling decentralized
systems to reduce peak loads, for example.
In order to fulfill the new requirements, distri-

Incumbent Grid

bution grid operators must acquire skills in
using smart grid technologies and adapt their
business models.
How companies will adapt to tackle these
challenges has been the subject of a series
of expert interviews at the E.ON ERC Institute FCN as part of the project “The Electricity Sector Transition - Transnational
Experiences from DSOs and Cooperatives
Models”. Thanks to a close collaboration with

Hurdles

Smart Grid

In upgrading distribution grids to smart grids, distribution grid operators must overcome economic, legal
and technical hurdles.
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the University of Coimbra, it was also possible
to draw a comparison with the perspective of
Portuguese experts. The Portuguese landscape for distribution grid operators differs
considerably from the German. While there
is only one major grid operator in Portugal,
around 880 distribution grid operators share
the market in Germany.
The results of the survey show that German
incentive regulations and the resulting indirect competition do not lead to a rapid diffusion of smart grid approaches. Rather, it is
the monopolistic Portuguese distribution grid

operator that actively researches and rolls out
new technologies. In Germany, the development of smart grids continues to be sluggish
in the face of manifold concerns, inconsistent
standards and day-to-day issues.
These findings are likely to be of particular
interest to decision makers and standardsetting institutions. They confirm the necessity to support the development of new
non-industry solutions and promote the establishment of standards.

FCN I Rebound Study
Energy Consumption Patterns and Practices in NRW
Resource and energy-related behavior in
everyday life often doesn’t correspond to
the attitudes of citizens in terms of environmental and climate protection, as well as
energy consumption. There is frequently
a gap between knowledge and action;
energy saving potentials remain unused or
even thwarted. As part of the Virtual Institute Transformation Energy Transition (see
Research & News 1/17), the FCN Institute,
together with the Essen Institute of Cultural
Studies, the Wuppertal Institute, the University of Bochum and the Research Center
of Jülich, is investigating the resource- and
energy-related mentalities, patterns of behavior and social practices present in NRW.
This also provides an opportunity to adequately address the aforementioned issues with
policy measures.
The study shows that almost all citizens in
North Rhine-Westphalia are at least somewhat familiar with the energy revolution.
Most associate the term „energy revolution“ with measures for climate protection,
an increase in the generation of electricity
from renewable energies and the phasing
out of nuclear energy, as well as a change
in thinking within society and behavioral
changes. While respondents predominantly
agree with the energy revolution or consider

it necessary, they clearly criticize the specific
transformation. Most believe that the costs
and benefits of the energy revolution are
not distributed fairly. This is especially true
for citizens from humble, precarious social
backgrounds.
In the heating sector, the rebound effect
has highlighted the big differences between
tenants and owners. For tenants, only about
half of efficiency improvements lead to actual
savings, while the remainder is transferred to
additional consumption elsewhere.
Homeowners, on the other hand, enjoy just
over 80 percent of the technically possible
savings. Rebound effects are higher in lowincome households than in high-income
households. This is likely due to the fact
that low-income households have to pay
very close attention to their energy costs, as
these account for a significant part of their
consumer spending.
In NRW, the preferred means of transportation is the car. Nevertheless, at least one
in four citizens uses public transportation to
commute or get to an educational institution
and uses his bicycle for mobility in his free
time. Inconvenient alternatives and convenience are cited as the primary reasons for
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E.ON ERC Ticker II

In early February, Ian Stewart, Dr. Alan
Steel of the National Research Council
of Canada (NRC) and Prof. Dr. Dieter
Wegener from Siemens AG visited
E.ON ERC. Together with Prof. De
Doncker, the guests visited various
laboratories and discussed potential
topics of cooperation.
***
At the 2018 Hannover Trade fair research
conducted by the four KOPERNIKUS
projects to successfully implement
the energy transition were presented.
Professor De Doncker presented the
main research trusts of Kopernikus
project ENSURE, which aim it is to
provide a secure and reliable energy
supply system. To that end, ENSURE
investigates prosumer scenarios, grid
topologies, grid operation and new technologies, in particular power electronics.
After the presentation a lively panel
discussion took place, organized by the
Association for Renewable Energy (BEE).
More information can be found here.
***
ACS employee Dr. Marco Pau has been
honored by the IEEE Instrumentation
and Measurement Society for his work
as reviewer of the IEEE Transactions
on Instrumentation and Measurement
Journal.
***
CWD 2019 will take place in Aachen on
March 12 and 13, 2019. The organizer
is the Center for Wind Power Drives
(CWD), which works alongside the ACS
and PGS institutes. Further information can be found at www.cwd.rwthaachen.de.
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preferring cars. The flexibility and compatibility of the commute with
other plans also plays a role. Whereas public transportation and bicycles are used because they are inexpensive, psychological factors
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(satisfaction, subjective reasons) influence the choice of public transportation more than educational status or income.

PGS I Storage Technology
First Experiences with the Aachen M5BAT Battery Storage System
Alongside its size of five megawatts, an
outstanding feature of the Aachen battery
storage system M5BAT, which was put
into operation in the autumn of 2016 (see
Research & News 2/16), is its modular
design. As part of this project, different
lithium-ion and lead-acid battery technologies are being tested and compared from a
technical and economic point of view. The
capacities of the individual technologies
are distributed over ten strings that can be
operated and controlled independently of
each other. Among others, this research
examines which of the individual technologies or which combinations can increase
the cost-effectiveness of battery storage
systems.

Since the beginning of 2017, a section of the
system with a capacity of two megawatts has
successfully participated in energy trading.
The emphasis has been placed on the distribution organization of primary control power
(PRL) as a balancing element in the event of
grid fluctuations. When the grid frequency is
low, energy is released; when grid frequency
is high, the system goes into charging
mode. The analysis of the PRL operation is
consistently positive. Thanks to the intelligent energy management system, electricity
purchases due to efficiency losses can be
reduced significantly. This takes place, inter
alia, through the sensible use of degrees of
freedom such as “overfulfillment” and “deadband”. In addition, efficiency measurements

on the distributed strings have shown that
the individual units in the M5BAT system
should not be operated below 100 kilowatts
of power output. If the power request is too
low, the inverter operates in an unfavorable operating state and the losses are then
comparatively high.
In addition to the suitability of the battery
storage system to energy trading, the
researchers also focused on its aging
behavior in relation to the distribution organization. In the case of the lithium-ion strings
used for the PRL operation, an age-related
capacity loss of only 1.4 percent was
measured after nine months of operation - a
negligible value.

PGS I Electric Aircraft
Increased Efficiency due to Medium Voltage DC Distribution and Superconductivity
With the Flightpath 2050, the EU Commission has set targets for the aviation industry
concerning pollutant and noise emissions,
which cannot be achieved with conventional engines. At the same time, the notion
of flying with all-electric engines by 2030 to
2050 appears possible with current state-ofthe-art technology for aircraft that have an
operating range of less than 500 kilometers
with single-digit passenger numbers. Hybridelectric approaches are, however, proving to
be more promising.
In the opinion of experts, great saving potentials in terms of energy consumption, noise
and pollutant emissions can be realized
while achieving similar operational flexibility

to conventional techniques in the medium
term. Thanks to hybrid-electric drive technology, the gas turbines function predominantly at the optimum operating point. Low
efficiency in partial-load operation, which
plays a particularly important role in shorthaul aircraft, is therefore avoided.

the electrical system infrastructure between
the production unit (e.g. a constantly operated gas turbine in conjunction with a highspeed reluctance generator) and drive units
can be designed to be more efficient. The
project is being funded by the BMWi (Federal
Ministry for Economic Affairs and Energy).

Thus far, there has been little research on the
efficiency potentials resulting from the use
of medium voltage DC distribution or lowvoltage DC distribution via superconductivity
in the supply, distribution and control of electrical power. As part of the “MVDC OnBoard”
project, PGS, in cooperation with the Institute of Aerospace Systems at RWTH Aachen
University, is investigating whether and how

In addition, the consumer system architecture is being completely electrified. Electrification is likely to make the aircraft heavier.
However, it is expected that efficiency gains
through the improved utilization of fuel will
more than offset this negative effect. The new
architecture is being developed on a shortdistance configuration similar to that of an
Airbus 320.
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E.ON ERC I Colloquium
Innovations for the Energy Revolution: Politics, Industry and Science have been called upon
The energy supply of the future can be
secured by expanding volatile and privately
operated generation facilities based on
renewable energies. At the “JARA-ENERGY
Talks”, the E.ON CEO Dr. Johannes Teyssen
expressed this conviction during a collaborative series of events organized by the Jülich
Aachen Research Alliance (JARA), the E.ON

stated. Service and customer orientation
should absolutely be paramount in this.
Despite large investments in the energy revolution and many advances, Dr. Teyssen has
observed a general tendency of increasing
uncertainty in large sectors of society when
it comes to the successful implementation

introduction of a minimum price for CO2 and
investment incentives for the smart grids of
tomorrow. Benefits to the customer should
be at the forefront; new business models
need to be developed on this basis. At the
same time, technology companies would
have to break away from subsidies and also
take the customer’s wishes into consideration. He also stated that close cooperation
between science and industry will prove to be
indispensable for the creation of a new energy
world.

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,
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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
ERC, the ISEA and the FEN in his lecture
“Innovations – the most important energy
source of the future”.
However, good ideas alone don’t lead to
change, according to the E.ON CEO. In
addition to politics, he views energy and
technology companies as well as science as
responsible for their development and implementation. Only cooperation will enable the
creation of an innovative energy system, he

of the energy revolution. A focus is usually
placed on the negative, citing the reasons to
expect failure instead of the various positive
aspects. This can generally be seen across
the board among the media.
In his talk, the E.ON CEO called on politicians to approach the energy revolution in a
bold and sustainable manner. According to
him, it is important to set further incentives
for change. These include, for example, the
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