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Dear readers,

23

NRW is an excellent location for energy research. It forms an expansive landscape that
covers all aspects of energy research for our future energy system and is open to cooperation. It serves as a superb springboard for innovation in the energy sector, aimed
at driving our economy.
The research base in the state’s higher education institutions, non-university research facilities and businesses forms a system in which new ideas are conceived, tested
and made ready for practical implementation. This is possible thanks to outstanding researchers working on and with research infrastructures that are unparalleled in Germany
and internationally. Excellent research infrastructures are key to laying the groundwork
for innovations. This edition presents some striking examples of superb infrastructure
in various areas, including renewable energy, energy storages and laboratories for investigating integrated energy systems.
In NRW, three particular research areas in relation to batteries, hydrogen and powerto-chemistry are developing at a rapid pace. Strong research activities on lithium-ion
and solid-state batteries form the basis for the Forschungsfabrik Batterie (Battery Research Factory) concept currently being prepared and established in Münster. This is
expected to result in important ideas for the organisation and optimisation of battery
manufacturing and recycling processes.
Hydrogen is a focus of research activities in NRW. Scalable technology for producing green hydrogen is under development in research institutions and industry with the
essential aim of reducing the cost of hydrogen delivery. Hydrogen storage and transport options will be the focus of the future Helmholtz Cluster for a Sustainable and
Infrastructure-Compatible Hydrogen Economy (HC-H 2), currently being prepared by
Forschungszentrum Jülich. This takes us directly to topics regarding the use of hydrogen in mobility through fuel cells and in industry as further elements of the applicationoriented research portfolio within the NRW model region for hydrogen. Value chains in
which basic chemicals are produced in a carbon-neutral manner using electrochemical
processes and are processed further to create synthetic fuels and chemical products will
serve as the future backbone of the chemical industry in NRW. Investment in research
on these topics is correspondingly high.
I hope you enjoy the interesting insights into the various aspects of energy research
in NRW contained in this edition.

Prof. Dr. Harald Bolt
Member of the Board of Directors of Forschungszentrum Jülich GmbH
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Database with more than 1,500 role models

T

New brochure on
electric buses in
NRW

he innovative capacity and pioneering spirit of the companies and municipalities in North Rhine-Westphalia are documented by the state’s best
practice database (www.energieagentur.
nrw/klimaexpo), which is made available
by EnergieAgentur.NRW and now features
more than 1,500 climate protection projects. Renewable energy, energy efficiency
and climate protection, financing and business models, and the building sector are all
represented. The database documents the
engagement of companies and municipalities on projects that often require major
investment.
These examples of successful climate action and the efforts to tackle climate change or make production processes and energy infrastructures more
efficient are intended to motivate other
actors to follow suit. A large share of

these projects stem from EnergieAgentur.
NRW’s initial consultation and networking
work. Many of the municipal examples
arise from the KommEN NRW project. The
300-plus citizens’ energy projects also illustrate the many ways in which members
of the public are playing their part in climate protection.
www.energieagentur.nrw/klimaexpo

Electric buses are a
key component of
sustainable mobility
in large urban areas.

T

here has been a considerable acceleration in the electrification of
NRW’s bus fleets in recent years.
Some transport companies are long past
the initial test and scheduled operation
stage and are in the process of gradually expanding their fleets. A brochure has
now been produced as part of the work for
the ElektroMobilität NRW (English: ElectroMobility NRW) umbrella brand of the
NRW Ministry of Economic Affairs, containing comprehensive information on this
development. Entitled ‘Mehr bewegen mit
Strom und Wasserstoff – Elektrobusse in
NRW – Technik und Marktentwicklung’
(English: Move More with Power and Hydrogen – Electric Buses in NRW – Technology and Market Trends), the brochure
has been revised and reissued by the ElektroMobilität NRW competence centre together with EnergieAgentur.NRW.
The publication can be downloaded
free of charge online.
www.elektromobilitaet.nrw
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25th Expert Congress on Future Energies in
Essen to be held in May for the first time

D

ue to the COVID-19 situation, the
E-world energy & water trade fair
was postponed to 4 to 6 May 2021.
Accordingly, a new date has also been set
for the 25th EnergieAgentur.NRW Expert
Congress on Future Energies, which will
deal with the topic of hydrogen this time
around: it will now open the energy trade
fair on 4 May 2021. Following the plenary
session, three parallel forums on the topics of hydrogen technology in municipalities, transport and industrial hydrogen applications will take place in the afternoon.

After that, there will be an opportunity to
visit the trade fair. EnergieAgentur.NRW
will showcase itself with the EnergyRegion.NRW and EnergieForschung.NRW
(English: EnergyResearch.NRW) clusters
at the joint stand of the Ministry of Economic Affairs and Digitisation of the state
of North Rhine-Westphalia in Hall 3 for
three days. Messe Essen has drawn up a
comprehensive hygiene concept to ensure
that participants can still safely attend the
trade fair, even during the pandemic.
www.energieagentur.nrw/fachkongress
innovation & energy 1 | 2021

Records broken thanks to
environmental bonus

Accelerating
wind power

T

T

he German government has declared
the environmental bonus for electric
vehicles a complete success. With
over 58,000 applications in December
2020, the environmental bonus has registered its sixth record month in a row. This
shows that interest among the public in
electric vehicles continues to grow – and
sends out a positive climate protection signal. In order to further support this trend,
other public funding at federal level in addition to the environmental bonus with in-

novation premium can be applied for in
respect of an electrically powered vehicle
since mid-November. 58,363 applications
for the environmental bonus were received
in December, 31,973 of these for batterypowered electric vehicles and 26,390 for
plug-in hybrids. A total of 419,987 applications for the environmental bonus had
been received up to 31 December 2020,
249,874 of these for battery-powered electric vehicles, 169,933 for plug-in hybrids
and 180 for fuel cell vehicles.

he German parliament has passed
the Investment Acceleration Act
(Investitionsbeschleunigungsgesetz) through which the Federal Ministry
for Economic Affairs and Energy (BMWi)
has introduced important elements in the
energy sector intended to fast-track the
planning and construction of onshore wind
turbines in particular.
Overall, the Act should help to speed
up planning processes in the area of infrastructure and thereby facilitate the implementation of infrastructure projects. The
BMWi expects this to secure Germany’s
credentials as a place of business and investment for the long term.
Among other things, this should remove the delaying effect of objections and
legal challenges to approval for onshore
wind turbines with a total height of more
than 50 metres and thereby accelerate approval procedures. The Act is therefore a
further step towards the implementation
of the Wind Action Plan presented by the
BMWi in autumn 2019, which aims to accelerate the expansion of onshore wind
energy.
www.energieagentur.nrw/windenergie

Electromobility Competence Meeting in NRW

G

iven coronavirus precautions, the
usual Electromobility Competence
Meeting in NRW could not take
place in 2020. Nevertheless, actors from
various fields of electromobility are being
offered an exchange and information platform through NRW’s special online series
‘Elektromobilitätsstandort NRW’ (Eng-
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lish: NRW as an electromobility hotspot).
By April 2021, the new digital event series
will include six events on electromobility
topics: charging infrastructure, innovative
business models, new business activities
among municipal utilities, electric buses,
electric commercial vehicles and start-ups
in NRW.
As is always the case with ElektroMobilität.NRW (English: Electromobility.
NRW), the series will be open to anyone,
free of charge. Information on the precise
dates and registration will be published on
www.elektromobilitaet.nrw. It will only be
possible to register for the next event in
the series at any time. The web seminar
series will be recorded and the videos will
be made available online.
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Research for
tomorrow’s energy world
The whole of North Rhine-Westphalia – industry, the
energy sector, transport and society – is heading
towards tomorrow’s energy world. While climate
protection is the principal motivation, innovations
are behind the decisive progress being made. This
transition is primarily based on research, which is
central to NRW as an energy region.

K

ey questions on the energy system
of the future are being researched
at more than 30 renowned higher
education institutions and over 20 leading
non-university research facilities as well as
in the research departments of countless
companies in our state. Some 2,000 international researchers are currently working on innovative solutions in North RhineWestphalia’s higher education institutions
and research facilities alone.
Digitalisation
The digitalisation of the energy transition
may play a key role in solutions for the
challenges of decentralising energy and
developing its flexibility as well as promoting its efficient usage. Accordingly, the development of digital platforms and technologies is also a central topic of energy
research in North Rhine-Westphalia. Important technologies for controlling and
simulating electrical networks are being
developed at RWTH Aachen University,
for example. The Fraunhofer Institute for
Applied Information Technology FIT is
working on a number of solutions relat-

Synlight test facility in Jülich for experiments
with artificial sunlight: 149 xenon short-arc
lamps produce a light intensity that corresponds to 10,000 times the incident solar
radiation on the Earth’s surface.
innovation & energy 1 | 2021

ing to, among other things, the simulation and design of local energy markets
and the use of blockchain technology in
energy systems. And at TU Dortmund
University’s Institute of Energy Systems,
Energy Efficiency and Energy Economics
(ie3), the focus is on digital technology for
the power grid.
Renewable energy
Renewable energy, especially solar and
wind energy, has a key role to play in a decentralised energy system. The production costs for electrical energy generated
from these energy sources have fallen
sharply in recent years. This progress
would not have been possible without
energy research. In this context, NRW is
one of the German states with the strongest research portfolios.
RWTH Aachen University, for example, is involved in the further development
of onshore wind turbines. Its activities cover not only fundamental scientific investigations but also pre-competitive research
and development projects.
Research on the use of solar energy
is also underway in NRW. The Jülich solar towers operated by the German Aerospace Center (DLR), for instance, are a
model and solar thermal test facility for
future commercial power plants in the
Earth’s sun belt. And with the Synlight
high-flux solar simulator, DLR has created

the world’s largest test facility for experiments with artificial sunlight. New photovoltaic materials and cell designs are being
developed at Forschungszentrum Jülich,
the University of Duisburg-Essen and the
University of Cologne. There are also many
research activities covering the use of geothermal energy. The Fraunhofer Institute
for Energy Infrastructure and Geothermal
Energy (IEG) in Bochum is one example of
this.
Grids and storage
The energy transition brings with it increased demands on transport and distribution networks. In NRW, intensive research on getting our power grids ready
for the future is ongoing at universities
in Aachen, Dortmund and Wuppertal in
particular.
Forschungszentrum Jülich, RWTH
Aachen University and the MEET Battery Research Centre at the University of
Münster are home to research on power
storage. There the focus is on new materials and processes for battery storage
systems, among other things. However,
an interdisciplinary research project at
MEET under scientist Dr Jonas Henschel is
also demonstrating that there are insights
to be gained through battery research involving a very typical green plant like the
Alyssum murale. The idea behind this is
that the power of plants might be Ü
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used to recover electrode materials. The
plants could therefore be utilised to harvest metals for use in battery production.
“This green technology has two decisive
advantages. For one thing, it is good for the
environment, as the soil is remediated in
an economically and ecologically efficient
manner. And, for another, previously unused valuable metals are extracted as raw
materials for new batteries or can be returned to material life cycles”, explained
Dr Jonas Henschel.
Sector coupling
The intensified coupling of various sectors, such as power, gas and heat, industry or mobility, is increasingly the focus of
research. Flexibility options such as P2X
technologies are of growing importance.
These technologies also have the potential to considerably reduce greenhouse
gas emissions in energy-intensive industry in particular. To this end, the state of
NRW has launched ‘Strom zu Gas und
Wärme’, a virtual institute for power to
gas and heat research formed through an
interdisciplinary partnership with seven
research institutions.

Hydrogen from wind and solar energy: PEM
electrolysers can reach full-load operation
in a matter of minutes and thereby adjust to
fluctuating wind and solar power.
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Carbon2Chem is another flagship
project in which eight industrial companies are working in cooperation with the
Max Planck Society, the Fraunhofer Society and various universities on a solution
for converting smelter gases into primary
products for fuels, plastics and fertilisers.
Transformation research
The energy system transformation cannot succeed without social buy-in: people
have to want to be part of it and be willing
to enable the objective of the transition
through their own actions and initiatives.
Against this backdrop, various research institutions in NRW came together in 2013 to
form the ‘Transformation – Energiewende
NRW’ (English: NRW transformation – energy transition) virtual institute. This enables researchers from various specialist
fields to work together and, just as importantly, supports the interconnection with
business, politics and society.
Hydrogen and fuel cells
The NRW hydrogen roadmap, the German government’s National Hydrogen
Strategy and even the European Green
Deal very clearly highlight that hydrogen
is essential to achieving national and international climate targets. Hydrogen
can be used in versatile ways in various
sectors (energy, industry and mobility)
and ‘green’ hydrogen can be produced

from renewables. The economical and
durable electrolysers and their components needed for this are currently the
focus of much research attention, such
as at Forschungszentrum Jülich, the Ruhr
University Bochum, the Westphalian University of Applied Sciences and the Fraunhofer Institute for Environmental, Safety
and Energy Technology UMSICHT, as well
as in industry.
Hydrogen is also being used to generate electrical energy through fuel cell technology. In NRW, a multitude of institutes at
higher education institutions and research
facilities are looking at fuel cell technology,
such as the Hydrogen and Fuel Cell Centre ZBT in Duisburg, Forschungszentrum
Jülich and the Westphalian University of
Applied Sciences.
Strong infrastructure for strong innovation
An excellent research infrastructure is essential to NRW’s innovative strength as
a place of business. It is the foundation
for pioneering research and development
work as well as for the transfer of knowledge into practice. It is also the reason
why specialists from all over the world
come to NRW to conduct research here.
The research landscape in North RhineWestphalia is characterised by its strong
infrastructure, of which a few examples
are provided here.
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The work at the MEET
Battery Research Centre
ranges from the optimisation of proven lithium-ion
technology, which dominates the market, and
further development with
other materials through to
promising new approaches, such as solid-state
batteries.

The Center for Wind Power Drives
(CWD) founded in 2013 was one of the
first integrated interdisciplinary institutes
at RWTH Aachen University. The CWD
controls and organises interdisciplinary research on wind turbines at RWTH Aachen
University. These research activities not only include fundamental scientific investigations but also industry-related research and
development projects. The research projects are developed jointly with the CWD’s
partner companies on the basis of a roadmap. Involving industry at an early stage
facilitates subsequent technology transfer
and industrial exploitation. The opening of

The world of energy
research at a glance

N

RW’s first energy research report
presents flagship projects and interviews with the people involved
in energy research. Published by NRW’s
Ministry of Economic Affairs, Innovation, Digitalisation and Energy, the report
looks at the energy system of the future,
transformation in society, urban energy solutions, mobility and industry. It
also covers a wide sweep: from the research landscape and state strategies
for tomorrow’s energy system through
to state funding programmes. Special
sections shed light on the major issue
of hydrogen and the Rhine coal-mining
district as a model region.
innovation & energy 1 | 2021

the Fraunhofer Institute for Energy Infrastructure and Geothermal Energy (IEG) in
Bochum last year was a major success for
NRW. The International Geothermal Centre
Bochum (GZB) has been incorporated into
the Fraunhofer Society as a core component of the institute. With the new Fraunhofer institute, it is hoped that the potential for applying geothermal energy and
technologies for coupling the power, heat
and transport energy sectors will be even
more effectively tapped. The Fraunhofer
IEG is also pursuing the goal of developing
new technology, procedures, strategies
and technical knowledge together with
business, science and society and applying these for a successful energy transition.
Münster’s selection as the site for
Forschungsfertigung Batteriezelle, a battery research facility that is unparalleled
in Germany, is another strong sign of the
scientific excellence to be found in NRW.
The North Rhine-Westphalian consortium
with the MEET Battery Research Centre at
the University of Münster, the Helmholtz
Institute Münster, RWTH Aachen University and Forschungszentrum Jülich prevailed among six applicants for the
500-million-euro project tendered by the
Federal Ministry of Education and Research – supported by more than 75 companies from Germany, Europe, the US,
Central America and the Far East. The
Forschungsfertigung Batteriezelle battery
research facility in Münster should go into
operation in 2022, driving battery development in NRW and accelerating the transfer
of new battery concepts and production
processes into practice.
Ü

Platforms for
energy research

E

nergieAgentur.NRW’s EnergieForschung.NRW (English: EnergyResearch.NRW) cluster is tasked
with making research even more innovative and successful through networking
work. To this end, the cluster puts experts
in a wide variety of fields in contact with
each other, provides networking opportunities for specialists from science, business, politics and society, and organises
events on various technical and social
topics linked to the transformation of the
energy supply system, such as digitalisation, hydrogen, transformation and sector
coupling. Within this context, the cluster
also makes information available on innovations and activities related to energy
research.
www.cef.nrw

In order to further strengthen energy research in the state and thereby support
the transformation towards the energy
system of the future, NRW’s Ministry of
Economics, Innovation, Digitalisation and
Energy has launched the Energieforschungsoffensive.NRW (English: EnergyResearchCampaign.NRW). The campaign’s
content is broken down into four building
blocks: dialogue, cooperation, funding instruments and public relations work. Energieforschungsoffensive.NRW is being
implemented by project sponsor Jülich.
www.energieforschung.nrw
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Lightning strikes are being simulated
at TU Dortmund University for research
purposes. “The high-voltage DC transmission test centre offers the infrastructure
needed to develop, optimise and test components and equipment for use in this
area. This will support the expansion and
optimisation of the transport network for
electrical energy transmission. The test
infrastructure installed at TU Dortmund
University is unique in Germany in its design and unlocks considerable innovation
potential through the opportunities that it
offers to researchers”, explained Professor

Frank Jenau, head of the Chair of HighVoltage Engineering.
Energy research in NRW: prospects and
potential
Together with the German Economic Institute, the Wuppertal Institute has determined which technology areas are highly
relevant to the successful organisation of
the energy transition in NRW (the study
can be viewed here). For this, it examined
31 technology fields with respect to the
specific conditions in the NRW energy
region. Technology fields from the areas

Lightning can now strike in a controlled manner at
TU Dortmund University. This is made possible by
the 15-metre-high pulse generator weighing some
16 tonnes that has been installed at the research
centre for high-voltage DC (HVDC) transmission.

of renewable energy, conventional power
plants, infrastructure, technology for sector coupling, energy- and resource-efficient buildings, energy and resource efficiency in industry and integrative aspects
were considered. The study delivered findings that indicate which energy research
topics are likely to be most successful for
the state’s energy future.
www.cef.nrw

Investments in the future

T

he state government wants to create the best possible conditions
for progress and competitiveness
through tailored funding instruments.
This is also reflected in the state’s funding programmes, which place an emphasis
on energy research.
State funding for energy and climate
protection is bundled under the progres.
nrw umbrella. Application-oriented research, development and innovation projects as well as feasibility studies are eligible for progres.nrw – Innovation funding.
The progres.nrw – Research guideline is
aimed at higher education and research

10

institutions interested in further developing and validating research findings, for example from master’s theses and doctoral
dissertations.
Competitions are another important element for stimulating innovation in
NRW. Energy research projects are funded
as part of the EnergieUmweltwirtschaft.
NRW (energy and environmental economics), ProduktionNRW (production),
MobilitätLogistik.NRW (mobility and logistics) and NeueWerkstoffe.NRW (new
materials) leading market competitions.
These competitions are supplemented by
climate protection competitions, which

specifically support research projects
with the aim of reducing greenhouse gas
emissions.
On top of this, NRW always has an
overview of the funding available at federal and EU level. For example, the state
has taken on upstream feasibility studies and project initiation funding as part
of the German government’s regulatory
sandboxes for the energy transition. Projects that require huge amounts of funding
can be initiated through the EU Innovation
Fund or within the framework of the Important Project of Common European Interest
(IPCEI) programme.

innovation & energy 1 | 2021

Development of electromobility
in North Rhine-Westphalia
Despite the coronavirus pandemic, 2020 was still a record year
for electromobility in North Rhine-Westphalia and Germany.

T

he number of electrically powered
cars in North Rhine-Westphalia,
including plug-in hybrids and battery-powered vehicles, has more than
doubled. Every fifth electrically powered
vehicle in Germany is registered in North
Rhine-Westphalia. In recent months, electrically powered vehicles have represented
around 20 per cent of total registrations
in Germany. While the market as a whole
has faltered, electrically powered vehicles
have shown exceptional growth.
This record growth can also be regarded as a success of the state’s LowEmission Mobility funding programme and
the federal environmental bonus, which
provide attractive incentives for switching to more climate-friendly mobility.
The state’s share of the federal environment bonus was doubled last year
through the stimulus package, which had
a very positive effect on the trend in application numbers. By far the most applica-
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tions (more than 100,000) were submitted
here in North Rhine-Westphalia.
With support from the state’s LowEmission Mobility funding programme,
the number of charging points in North
Rhine-Westphalia also increased significantly in 2020. Drivers who need to recharge away from home can now make
use of 8,950 publicly and semi-publicly
accessible charging points across North
Rhine-Westphalia. This is an increase of
2,050 on the previous year. The state
funded 1,400 public and semi-public
charging points last year. Charging at
home and in work is also increasingly
popular: more than 26,000 new private
and business charging points were approved in 2020. This confirms the suspicion that up to 85 per cent of charging
takes place in non-public areas. It is particularly encouraging that 10,000 of these
subsidised charging points are powered
by their own photovoltaic system. A fifth

of these systems are also complemented
by a storage system. This connection of
local energy generation and use with the
charging of electric cars is a wonderful
example of energy and transport sector
coupling.
Regulatory changes should also help
to boost electromobility. One such change
is the German Condominium Modernisation Act (WemoG), which came into force
in December 2020. This offers owners and
tenants a simplified way to install a private
charging point for their electric vehicle.
‘NRW fährt vor’ (English: NRW moves
forward) is the campaign motto being
used by the state of NRW to promote itself
as an electromobility hotspot; successfully
so, as can be seen from the developments
of last year. Many businesses and startups are already taking advantage of the
opportunities on offer in this electromobility-friendly region.
www.elektromobilitaet.nrw
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Hydrogen applications in the Rhine
coal-mining district regulatory sandbox

N

orth Rhine-Westphalia presented
its hydrogen roadmap in November.
The Rhine coal-mining district regulatory sandbox, chosen as THE structural
change project given the imminent end of
lignite mining, has a key role to play in the
implementation of the hydrogen strategy
according to Alexandra Landsberg, project
manager at the NRW Ministry of Economic Affairs, speaking on an EnergieAgentur.
NRW podcast.
The vision is to make NRW – and
thus the Rhine coal-mining district as well
– part of a concentrated, highly interconnected and unique hydrogen technology
landscape in northwest Europe. The Revierknoten Energie (district node focused
on energy) section of Zukunftsagentur
Rheinisches Revier headed by Dr Andreas
Ziolek is supporting the implementation of
the H2 roadmap in the Rhine coal-mining
district. And EnergieAgentur.NRW is also
involved in the implementation – via its
Fuel Cell, Hydrogen and Electro Mobility
Network with a total of 500 partners.
What exactly is to happen?
Based on the core message contained in
the roadmap – hydrogen enables climate
protection and economic development at
the same time – hydrogen as an all-rounder is to be made available as the basic material for energy-intensive industry, as a
fuel for mobility, and for power and heat
production with security of supply. According to the roadmap, this will lead to
value creation through new technologies
and components and expand the existing
technology leadership, which will ultimately increase export opportunities. Initially,
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importing hydrogen is the key challenge:
large amounts of hydrogen and powerto-liquids will be needed to cover the energy and raw material requirements for a
climate-neutral economy. Some 90 per
cent would have to be imported. EnergieAgentur.NRW has analysed the potential of international hydrogen markets for
this. However, the energy transition also
calls for the necessary infrastructure, and
especially the rapid creation of hydrogen
transport networks. Around 240 km of
H 2 lines are expected for NRW by 2030.
Some of these are earmarked for the Rhine
coal-mining district. Amendments to the
German Energy Industry Act (EnWG) and
EEG are therefore essential, along with the
ambitious implementation of RED II, a hydrogen network across Germany and Europe, the system-spanning consideration
of the energy infrastructure, openness to
all types of technology and a European
system of certification and guarantees of
origin to ensure the security and competitiveness of low-carbon hydrogen.
In order to strengthen research and
innovation, a Helmholtz Cluster for a
Sustainable and Infrastructure-Compatible Hydrogen Economy is to be located
in the Rhine coal-mining district. Further
projects and supports are also planned.
One element will be the ‘Sofortprogramm
Plus’ (English: Plus immediate action programme), which will be supported by the
Revierknoten Energie.
Moreover, potential in mechanical
and plant engineering is to be used, also
to generate up to 130,000 direct and indirect jobs, especially in the supply industry,
a significant number of which will be lo-

cated in the Rhine coal-mining district. The
domestic market is to be established and
developed through targeted action aimed
at boosting demand, e.g. through funding
guidelines for the further development of
projects from the ‘Aufbruch in die Zukunft’
(English: setting out for the future) initiative of unternehmer nrw or of the Industrial
Innovation Excellence Cluster (SPIN) in the
Ruhr region.
The goal is to have 400 fuel cell
trucks, 500 fuel cell buses for public
transport and 20 truck filling stations
throughout NRW by 2024 as a first step
towards an accelerated market ramp-up
in 2025. A direct reduction plant for steel
production, power-to-liquid demonstration plants, large-scale industrial systems
for ammonia and methanol synthesis and
pilot plants for pyrolytic H2 production are
to be incorporated as further elements. In
addition, more work is to be done on the
market introduction of hydrogen systems
for supplying power and heat in the building sector.
By 2030, another 1,000 fuel cell
trucks of over 20 tonnes, 3,800 buses for
public transport, 200 car and truck filling
stations and 1,000 fuel cell refuse collection vehicles should be in operation. Moreover, work will be stepped up on the expansion of hydrogen-based steel production,
the development of various processes for
H2 applications, the use of hydrogen in the
cement industry, pilot plants for glass production, demonstration projects in foundries and industrial use in the tile and brick
industry. The goal is also to establish one
to three gigawatts of electrolysis capacity
in North Rhine-Westphalia.
innovation & energy 1 | 2021

Rhein Ruhr Power – association profile:

Power for the future

T

he Rhein Ruhr Power (RRP) association offers
comprehensive expertise in the research and
development of energy supply technologies and
concepts. The competences of its approximately 35
members are very broad. RRP brings together all of
this expertise, analyses what is needed for a progressive energy transition and implements this knowledge
and these requirements in specific projects. All the
more reason to profile the association here.
Think tank
The association covers a very wide range of topics in
its projects, such as increasing flexibility in dispatchable generation and solar thermal energy and hybrid
concepts, as well as economic matters in relation to
new plants. Currently, its members are working on
innovations and developments for a sustainable,
economical and secure future energy supply, such
as hydrogen, P2X, sector coupling, digitalisation and
additive manufacturing.
CO2 + hydrogen = new chemical products
RRP has brought together five members of the association for the Herne P2X platform project in order
to demonstrate sector coupling of the energy and
chemicals sectors in practice within the framework
of the Industrial Innovation Excellence Cluster (SPIN)
of the state of NRW. Within this project, carbon is sequestered and incorporated into chemical products to
close material life cycles. The hydrogen or synthesis
gas needed for this is produced using electricity in
two parallel processes (catalytic co-electrolysis and
plasmolysis). The downstream synthesis produces a
higher alcohol from all of these educts. The aim of
the project, which is supported by the NRW Ministry
of Economic Affairs, is to develop an economically viable business model for industry and energy sector
coupling.
The increasingly complex energy supply will not
work without digitalisation. So said the partners on
the Digital Service Center SPIN project, also initiated
by RRP. Digital solutions for tomorrow’s energy sup-

ply and plant monitoring by means of innovative tools
such as machine learning are being investigated as
part of this.
Additive manufacturing with 3D printing has been
a reality for a long time and yet there is still a great deal
to be done to make this technology more accessible
for industry and research. That is why RRP is supporting the planning of a manufacturing centre at the Port
of Duisburg, which will be built by DuisPort and Professor Witt (University of Duisburg-Essen) with NRW funding. Through this, RRP is giving its members access to
this innovative technology and offering a valuable range
of services for small- and medium-sized RRP member
companies in particular.
Ten years of RRP
All of the association’s project activities with various members and partners provide inspiration for
innovative products. The results achieved in the
various coordinated joint projects are provided not
only on a specialist but also cross-technology basis
to member companies for their mutual benefit. In
2020, Rhein Ruhr Power could
look back on ten years of successful project work and the
No longer just a pipe dream: Professor
symbiotic cooperation of its
Witt examines a 3D-printed turbine
blade.
members. This milestone
will be celebrated in autumn
2021.
www.rhein-ruhr-power.net

Dr Deeskow (Steag)
considers digitalisation a key profitability factor for the
operation of energy
generation plants.
After all, this can
considerably reduce
maintenance costs,
for example.
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Deep geothermal
heat competition
The Ministry of Economic Affairs, Innovation, Digitalisation
and Energy of the state of North Rhine-Westphalia is looking to
better tap the major potential of deep geothermal energy and
involve citizens and municipalities more closely in this.

A

ccordingly, it has announced that it
will support up to three feasibility
studies to the tune of up to 500,000
euros each within the framework of the
Wärme aus Tiefengeothermie (English:
deep geothermal heat) competition. 28
February 2021 is the final date for submissions.
At the moment, North Rhine-Westphalia’s local and district heating networks
are almost exclusively supplied by fossil
energy sources. However, this is about to
change. The NRW state government sees
enormous potential in using geothermal
energy from depths of more than 400
metres to make the future heat supply
climate-friendly. In addition to supplying
district and local heating networks, heat
can also be provided specifically for industrial processes such as paper drying
by means of a renewable source through
deep geothermal energy.
The competition is open to municipalities and municipal consortiums, for

example in combination with industrial
companies, energy suppliers or research
institutions, that want to investigate the
potential for deep geothermal energy in
municipalities and citizen involvement in
such undertakings.
The single-stage competition procedure provides for applications with a rough
outline setting out the consortium’s motivation, the strategic embedding of deep
geothermal energy in municipal energy
and heating concepts and the energyrelated classification of the technology in
the existing infrastructure. An independent expert jury will assess the submitted
project outlines.
“With the competition, we want to
take another step into the future with cities, municipalities and districts and drive
the energy transition locally. We are looking for municipal heating pioneers”, said
NRW Minister for Economic Affairs Professor Pinkwart in the state’s call for projects.
www.energieagentur.nrw/geothermie

Westfalen Group expands multi-fuel concept

T

he Westfalen filling station in Münster-Amelsbüren near the A1 has
evolved into a multi-fuel station in
recent years. In addition to conventional
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petrol and diesel, the location also offers
the alternative energies LPG and hydrogen. Fuel cell vehicles can refuel with the
latter using the H2.LIVE/CARD.
LNG (liquefied natural gas) was
added in November 2020, the only alternative fuel for trucks that is currently
market-ready. Unlike diesel, it produces
only low CO 2 and nitrogen oxide emissions and practically no particulate matter is emitted. Almost climate-neutral
heavy-duty transport will be possible
from 2023 through the gradual addition
of organic LNG produced in Germany.

Payments can be made with all currently
accepted payment systems. The Amelsbüren station will be equipped with several
high-speed charging points with 150 kW
of charging power for electric vehicles in
the first quarter of 2021. These charging
points will be integrated into Hubject’s European charging network. Drivers will be
able to pay by credit card.
The Amelsbüren station also offers
a car wash, a three-lane Westfalen truck
wash and a bistro with a café lounge and
drive-through counter.
www.energieagentur.nrw/projekte-des-monats
innovation & energy 1 | 2021

Overseas trade
fairs during coronavirus times
EnergieAgentur.NRW trials new stand concepts

H

ere at EnergieAgentur.NRW, we
have been trying to find ways to
carry on our networking work over
the last year in spite of the coronavirus restrictions. These new conditions pose especially great challenges for us as a team
that is tasked with helping NRW companies to network at an international level,
while forging strategic energy partnerships with stakeholders in other countries.
Our annual planning usually includes
introducing interested companies to new
energy markets in more detail through
trade events or fact-finding tours of foreign
markets or supporting their cultivation of
business contacts through participation
in fairs in partner regions. Many seminars
have now been held digitally and even ‘virtual trade fairs’ have temporarily replaced
in-person attendance. However, the team
wanted to continue to maintain a presence

at its traditional trade fairs in particular,
such as the Renewable Energy Industrial
Fair (REIF) in the Japanese partner prefecture of Fukushima in October 2020.
Hybrid trade fair stand
But what is to be done when the partner
country is not only eight hours ahead but is
also so much farther advanced in terms of
hygiene restrictions for large-scale events
that real-world trade fairs can take place
there in spite of travel bans?
NRW has been taking part in REIF
in Koriyama with a company joint stand
for the past eight years, with 2020 being
its first ‘digital/real’ participation. Of the
nine NRW exhibitors, only three had local
Japanese representatives. But this did not
mean that the other six NRW participants
were less visibly represented. To ensure
this, the usual trade fair concept with an
NRW design was complemented by another area for virtual exhibitors with a screen
and Zoom account. Hostesses were on
hand to ensure that the companies’ information was correctly provided and to facilitate discussions between visitors to the
trade fair in Fukushima and the exhibitors
on a link from their headquarters in NRW.
Building business links during the night
shift
Bety Chu is the coordinator for cooperation with Japan within EnergieAgentur.
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NRW and joined the NRW exhibitors in
linking up with Japan.
Many times, she wondered whether
this would even work when the ‘hybrid
trade fair stand’ experiment began. She
put in two night shifts from her home,
supporting the exhibitors with their
participation through a Zoom connection. “I felt like I was looking at the stand
through a spyhole. It was so exciting – I
was there!”.
In spite of the hustle and bustle of
the fair, there was a certain sense of powerlessness, however, as exhibitors could
not approach trade fair visitors themselves
but had to rely on them seeking them out.
The time difference also took its toll
after a while, especially when NRW co-exhibitors still hadn’t dialled in yet from their
computers at around five in the morning.
The agreed two-hour time slot with the other virtual exhibitors only began after that.
One conclusion of this experiment
was that hybrid trade fair participation is
a useful concept, especially considering
the price/performance ratio and the surprisingly high number of discussions with
other trade professionals. For the next attempt, however, the team will work further
on the implementation of the concept and
on motivating exhibitors to take part digitally. After all, when attending such trade
fairs in person, NRW exhibitors also have
to contend with jet lag.

15

practice

Contracting:

Swimming pool renovation
and solar power for the fire station

I

n energy saving contracting, a private
company undertakes the energy-efficient renovation and refinances this
exclusively via the saved energy costs. In
Korschenbroich, a 15-year contract to this
effect has been concluded with SPIE Energy Solutions GmbH from Ratingen. Prior to
this, EnergieAgentur.NRW provided advice
and answered questions.
Swimming pool renovation
While some municipalities have had to
close their pools, Korschenbroich has

been able to safeguard its facility through
extensive renovation measures. Specifically, the ventilation systems have been
reconditioned with the integration of
heat recovery and the boiler has been replaced by hot water generation based on
the flow-through principle. Other adjustments have been made to improve data
capture, for one. All energy consumption
can now be viewed at a glance: in addition
to savings in electricity, heat and associated energy costs, CO 2 emissions have
been reduced by more than 400 tonnes.
“Preliminary evaluations show that the
upgraded system is generating electricity
savings of 25% and gas savings of 34%.
This amounts to around 113,000 euros in
annual energy costs”, said Bertram Beckmann of SPIE Energy Solutions GmbH.
Solar power for the fire service
In the second phase, the city worked with
the contractor to install a 210 m2 photo-

voltaic system on the fire and rescue station. This generates half of the electricity
needed in the summer months. The system has an output of approximately 52.8
kWp and is designed for the property’s own
consumption. The investment of some
101,000 euros net is being refinanced from
the available surpluses in the ongoing savings contracting agreement. The expected annual cost saving is 7,120 euros, and
some 20.5 tonnes of CO2 will be avoided.
The city is also looking for other ways to
produce solar power on public buildings.
Contracting is also a useful option for
other municipalities who want to reduce
the renovation backlog, obtain funding,
and thus drive climate action. “We see
incredible potential in NRW. Once a municipality has properties in need of renovation, it’s worth taking a closer look”,
recommended Dominic Hornung of EnergieAgentur.NRW.
Check out the video here.

Photovoltaics on wind turbine crane hardstandings

W

estfalenWIND has put an innovative idea into practice in Lichtenau. Previously unexploited
areas are being made available for the use
of free-standing photovoltaic systems –
namely wind turbine crane hardenings.
The almost 100 kW photovoltaic
system put into operation will serve as a
model for other projects of this kind. The
use of gravel areas is seen as an opportunity to alleviate the pressure to use farmland. The PV power produced serves as a
source of cheap electricity for operating
the wind turbine, which usually produces
the energy needed itself or draws it from
the grid. The photovoltaic system is expected to provide approximately 85,000
kilowatt hours of power annually, which in
balance sheet terms is enough to cover the
minimum demand of two wind turbines.
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PV modules have only been mounted on half of the gravel area to ensure
there is still enough room on the crane
hardstanding for any service or repair
work needed to the wind turbine. The
east/west facing PV system has been
installed on each side of the crane hardstanding with just one elevated frame and
is therefore not anchored to the ground.
This means that it can be dismantled at
short notice if, for example, more room
is needed for repair work. The frame has
been weighted down with stones to withstand strong winds.
It makes sense to install PV systems
on already hard-surfaced areas as this
then meets the ‘double use’ requirement
in respect of structural works (cf. also
Section 48(1)(1) of Germany’s Renewable
Energy Act (EEG) 2017). If every fourth or

fifth wind turbine crane hardstanding in
North Rhine-Westphalia was made usable for photovoltaic systems, WestfalenWIND estimates that there would be an additional potential of 60 megawatts (MW)
throughout the state. Currently, 248 MW
are produced from free-standing photovoltaic systems in NRW.
innovation & energy 1 | 2021

How Jahnplatz in Bielefeld should look after its redesign.

Municipal climate protection:
support for 25 projects

J

ahnplatz in Bielefeld is always a busy spot. Cars,
buses and trucks galore traverse this transport
hub each day. Meanwhile, pedestrians gather
at the traffic lights and wait for the noisy vehicles to
come to a halt so that they can cross to the other side.
Squares like this with a high traffic density are generally not pedestrian-friendly. It’s time we made some
changes to outdated transport concepts. The city of
Bielefeld is already in the process of completely redesigning Jahnplatz – with the goal of reducing car
traffic, promoting more environmentally friendly alternatives such as cycling and generally making it a
nicer place to be.
This undertaking is one of 25 municipal climate-protection projects being supported by North RhineWestphalia’s Ministry of Economic Affairs as part
of the KommunalerKlimaschutz.NRW (English: MunicipalClimateProtection.NRW) call for projects initiated in 2017. 160 million euros have been gradually
approved over the past two years for the implementation of the projects and provided together with the
European Regional Development Fund (ERDF). In a
special ‘zero-emission city centre’ funding area, pilot
municipalities interested in implementing innovative
mobility solutions were selected.
Many of the participating municipalities are now
starting to implement their projects. The partial energy-efficient renovation of the community centre is
planned for Erkrath, for example. In Brüggen, the aim
is to supply further properties with a wood chip heating system via a district heating network where possible. Anyone interested in getting an initial impression
of the various projects can check out the state’s climate protection portal, where this information is collated. A related video has now also been released and
provides a good overview. “We will be reporting on the
progress made by the individual projects over the
coming year on the climate protection portal and via
other channels”, explained Tina Völker, head of the
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Climate Protection unit in the Ministry of Economic
Affairs. “We would like as many other municipalities
as possible to be inspired and further step up their
climate protection activities.”
The OWL climate campaign is another example
of municipalities working together for the sake of climate protection. Almost all municipalities and districts in the OstWestfalen-Lippe (OWL) region have
now joined forces within this unprecedented alliance.
EnergieAgentur.NRW has set about the implementation in cooperation with the cities and municipalities
and on behalf of the NRW Ministry of Economic Affairs. Media that all municipalities can access free of
charge and customise for local use have been jointly
designed. “The campaign makes the work of the municipalities so much easier. Apart from not having to
reinvent the wheel everywhere, issues are revealed
beyond municipal boundaries”, explained Petra
Schepsmeier, a climate networker with EnergieAgentur.NRW. According to Schepsmeier, almost all of the
OWL region has already used the media and the free
materials lent for town fairs, lecture series and competitions. “Regional networking meetings also provide
opportunities to exchange ideas and experience. It
has long been clear to everybody that municipalities
can achieve a lot more in terms of climate action when
they work together.”

The KommunalerKlimaschutz.NRW call for projects is having
an impact in Erkrath: the community centre will be upgraded to
improve its energy efficiency.
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brüneo business centre (Brühl)

The state needs new construction
Energy-efficient and sustainable non-residential buildings

W

orking closely with Energie
Agentur.NRW, the NRW Ministry
of Economic Affairs has recognised another three schools and four office buildings for their low building-related
CO2 emissions, the high energy efficiency
standards of their building envelope and
other sustainability aspects.
The award-winning schools and office
buildings are briefly presented here:

Heinrich Drake secondary school (Detmold)

In the extension to the Heinrich Drake
secondary school in Detmold, built to the
Passive House Standard, the low energy
demand for heating is covered by Stadtwerke Detmold’s environmentally friendly biomass district heating network. The
building-related greenhouse gas emissions are 65% lower in this case than
for buildings that meet the current legal
standard.
The building envelope of the Gustav
Heinemann comprehensive school in Es-
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sen has been built to the Passive House
Standard. The smart and efficient hybrid
ventilation concept ensures the air change
needed for high air hygiene and thus occupant health in all classrooms. The inclusion of multi-use and publicly accessible
spaces for meetings, communication and
work in the district on specific topics is
seen as very positive in terms of sustainability.
The Archiepiscopal Vocational College in Cologne convinced with its energy-efficient building services and a lighting
concept that has been optimised for daylight. The building is also being supplied
with eco-friendly green power.
Following the high-quality energyefficient renovation of the building envelope combined with renewable heating and
cooling (based on biomass) and in-house
use of self-generated power, the Dula
headquarters in Dortmund is producing
85% less CO 2 emissions than a building
of similar use post-refurbishment.
The brüneo business centre in Brühl
and office building in Bielefeld are actually
entirely carbon neutral. This means that
the low CO 2 emissions from these buildings are fully offset by the use of renewables. The reduction in further land sealing at the Bielefeld office building through
multi-purpose use, retailing at ground
level and offices in the upper floors, and
resource efficiency through the use of

building materials recovered from the dismantling of other facilities for the façade in
the brüneo project are important sustainability aspects that were also considered
in the award.

Infinity Office (Düsseldorf)

Infinity Office from Düsseldorf received the award due to low CO2 emissions
thanks to its energy-efficient building envelope and modern building and energy technology. The use of low-emission building
materials for high room air quality and the
high level of spatial efficiency and flexibility achieved are outstanding sustainability
aspects of this project.
Through their energy-efficient construction, building and energy technology,
and intelligent and innovative building control, the award-winning schools and office
buildings are contributing to climate protection in the building sector and playing
an important exemplary role.
www.energieagentur.nrw/nichtwohngebäude
innovation & energy 1 | 2021

Solar power and
sheep farming in Kevelaer

T

he demand for suitable sites for
free-standing photovoltaic (PV)
systems is rising all across Germany. Especially in Germany’s most densely
populated state of North Rhine-Westphalia, the pressure for land is an enormous
challenge. Agricultural land in particular
is becoming more important for investors
and project developers. However, many PV
projects are still failing because they are
meant to be installed on such land.
ABO Wind’s free-standing PV project in Kevelaer
is proving that farming
and solar power generation can go hand
in hand. The 750 kW
PV system was put into operation in spring
2020. The 2,262 individual modules have
been producing environmentally friendly solar
power ever since, and providing
a calculated 220 or so homes with green
energy, while 15 sheep graze the land.
Double use such as that in the Kevelaer project with adjacent sheep grazing
may also make sense in other areas – such
as vegetable growing or berry cultivation.
Owners benefit in multiple ways, as
they can increase the financial yield from
their land while continuing to use it for agricultural purposes.

With regard to the cultivation of vegetables and special crops, the shading effects of solar modules at a time when heat
events are increasing can have a positive
impact on the rate of evaporation.
There was also little local resistance
to the Kevelaer project – in fact, just the
opposite: “The community was behind our
project from the outset”, explained Nikolas
Baier, project manager at ABO Wind.
As the land on which the PV
system has been installed
had been zoned commercial and there was an
existing land-use plan,
there was no need for
a new land-use plan
procedure with the
designation of a ‘special PV area’, which
would have taken significant time and money.
ABO Wind had previously
gained experience with this approach through 750 kW PV projects in Dülmen and Lemgo. In the draft bill for the
2021 amendment to the German Renewable Energy Act (EEG), the German Federal Council called for separate tenders for
agricultural photovoltaics. The states then
immediately provided a specific design, although this was rejected by the German
government.

Model energy
park in
Herzogenrath

O

ver the coming years, Green Solar Herzogenrath GmbH wants to
build on its activities in the area of
renewables and establish an energy park
in Herzogenrath based on already installed
systems for generating power from renewable sources.
In particular, the plans provide for
the expansion of solar energy. 14,253 kWp
has been installed to date in the area of the
Nivelstein sand quarry – the state’s largest photovoltaic system according to the
operator.
Further installations are to be added
here in the future, with the site having the
potential for up to a further 562,000 m2 of
panels. This would correspond to an output of some 43,800 kWp. The projected average generation capacity of all systems
would then amount to around 55 million
kWh annually. The estimated cost of tapping the full potential is approximately
33.8 million euros.
The use of wind energy and heat generation for district heating are also intended for the energy park by 2030.
www.ewv.de/unternehmen/umwelt/solarpark
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Power and refreshments
at Hilden junction
It’s 9:30 am in Hilden. The Seed & Greet charging park is, well, relatively
busy. There is a pandemic going on, after all. There are four cars – but
over 60 charging stations. The charging park is certainly conveniently
located, at the edge of an industrial zone six minutes (according to the
sat nav) from the motorway junction formed here by the A3 and A46.

P

ractical for commuters on their travels. It is also a phenomenon of the
times in which we are living that the
weekends are busier than weekdays.
“We have not been left unscathed
by the pandemic. With less people moving about, it’s entirely logical that less fuel would be needed as well”, says Roland
Schüren, Managing Director of the charging park. It is usually full on Saturdays and
Sundays, with many customers coming
from the region. Schüren can’t provide figures yet, and they wouldn’t tell us a great
deal, either. There has been one positive
surprise however: “The slow AC charging
Socially distanced opening of the Seed
& Greet charging park: Roland Schüren
(left) and NRW Minister for Economic
Affairs Professor Andreas Pinkwart
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points are going better than thought”, says
Schüren, a master baker known in Hilden
and the surrounding area for his organic
bakery. From a financial perspective, however, things are tricky for the new charging park enterprise, which has only been
receiving state aid since November. The
positives from October – full bays, happy customers – are some consolation,
though. And the bright outlook: “I’m confident that those days will return again”,
says an optimistic Schüren.
North Rhine-Westphalia is a key mobility centre with strong structures in the
automotive sector and has already positioned itself successfully in the e-mobility
market. More than 60% of the electric
commercial vehicles produced in Germany
are manufactured here. Major component
manufacturers are cooperating with innovative start-ups involved in smart mobility. The charging infrastructure for this is
a must. Minister Professor Andreas Pinkwart: “We are keeping up the pace so that
citizens in North Rhine-Westphalia can use
electromobility in even more simple and
convenient ways. Our goal is to ensure that
all drivers of electric vehicles can rely on
finding a public charging point within a radius of ten kilometres by 2022.”
The charging park’s technical details make for impressive reading. Tesla

has installed 40 superchargers from its
latest V3 generation in Hilden, providing
up to 250 kilowatts of output per charging
point. In addition, there are 22 high-power
CCS-standard charging stalls from Dutch
provider Fastned, each providing up to 350
kilowatts of charging power. Two CHAdeMO-standard charging spots are also offered. The power comes from solar panels
on the park’s carport. “After all, charging
your car from your own PV system is like
enjoying lettuce from your own garden,”
explains Mr Schüren.
“Our goal is to maximise efficiency,
use as little energy as we can and generate
as much energy on site as possible. What
we will be saving in carbon emissions in
doing so is already great,” says the master
baker. Therefore, it’s only logical that the
installation of small wind turbines at Hilden
junction is planned for a third construction
phase. The approval process for this is currently underway.
In the meantime, however, the charging park, like the state as a whole in a sort
of suspended animation, has to somehow
endure the coronavirus. The four drivers
here this morning sit in their vehicles, eating or reading. A sojourn in the café is currently out of the question due to COVID
restrictions. Kai Malczik is recharging his
Swabian-registered, mid-range Asian car:
innovation & energy 1 | 2021

Artificial intelligence for
the energy transition

the licence plate starts with an S and ends
with an E. Stuttgart is more than just a hop,
skip and a jump away. Why has he come all
this way to Hilden to ‘refuel’? “It’s a company car”, explains Malczik. The sales rep
is actually at home in Sauerland. And his
daily trips can be easily managed with the
electric vehicle. “Always about 200 or 300
kilometres, every day”, says Malczik. This
is the 39-year-old’s first time stopping at
Hilden. “It’s nicer than most of the other
charging stations”, he explains. Not because the power is any different. “It’s the
ambience”, he says. He can’t be talking
about the weather, so he probably means
that the charging park is brand new and, all
in all, resembles a smart motorway service
area. Or perhaps he’s talking about the coffee and refreshments. As if to emphatically confirm this, the man from Sauerland
takes a bite of his rustic roll (which goes by
the name of ‘BIO-Bauernjunge’ (English:
organic country lad)) – usually filled with
two slices of salami and a slice of cheese
(plus a slice of gherkin and tomato).
The ‘Bauernjunge’ can be bought –
all inclusive – for three and a bit euros at
organic baker Schüren’s store. The store,
together with the Seed & Greet café, is
pretty much the ‘heart’ of the charging
park, the architectural (and refreshment)
centre. The organic baker is somewhat
of a pioneer and a doer when it comes to
electromobility. Before the charging park
opened at Hilden junction a few weeks ago,
Schüren had already installed charging
points in front of his bakery. Business was
booming: full charging bays and queues at
the counter.
Those were the days. But it’s also
worth noting that the number of newly
registered electric vehicles in 2020 was
more than double the 2019 figure. And
someday, when the coronavirus is behind
us, the drivers of those cars will be looking
for somewhere offering power and refreshments…
innovation & energy 1 | 2021

Artificial intelligence can help us overcome
the growing complexity within the energy
system. This key technology will assume an
increasingly important role through the energy transition.

A

rtificial intelligence (AI) is a subset
of computer science that involves
reproducing human intelligence in
machines. However, there is no one definition that everybody agrees upon. There
are many ways in which artificial intelligence can be put to use. Simply looking at
the energy system alone, AI methods can
be used to plan network infrastructures
or power plants and for the intelligent optimisation of generation systems. AI also
has a role to play in controlling networks,
fully analysing power feed data, empirical
values, data from electricity exchanges or
weather forecasts in real time, coordinating energy system actors, and enabling
the coupling of the power, heat and transport energy sectors. In automated energy trading systems, AI solutions monitor
processes and can independently direct
purchases and sales. Not to mention the
use of AI in customer service, marketing,
building energy management, office process automation and many other areas.
Countless AI solutions for the energy
transition are already coming out of North
Rhine-Westphalia today or involve companies and research institutions located
here. For example, two high-profile startups are delivering AI systems for network
operators. Gridhound GmbH, a spin-off of
RWTH Aachen University and the E.ON
Energy Research Center, is offering
an intelligent solution for the
cost-effective monitoring of
power distribution grids
– essentially an AIbased network state
estimator. With its
Intelligent Grid
Platform, envelio GmbH from
Cologne is

providing a software assistance system
that uses AI algorithms to facilitate network design and operation. The optimisation of power plant operation is another
‘made in NRW’ example. The Institute for
Modelling and High-Performance Computing (IMH) at Hochschule Niederrhein,
University of Applied Sciences, in collaboration with the University of Wuppertal
and Siemens Gas and Power GmbH, is
researching the use of AI for the optimal
design of power plant components and
the real-time-capable prediction of their
lifetimes.
Regardless of the area of application: AI systems have to be technically and
functionally reliable, respect data protection and operate in a non-discriminatory manner in order to earn users’ trust.
Therefore, the primary goal has to be to
make artificial intelligence trustworthy
– a task that is being worked on at North
Rhine-Westphalia’s KI.NRW competence
platform together with Fraunhofer IAIS
and other partners such as the Federal
Office for Information Security (BSI).
The Ministry of Economic Affairs,
Innovation, Digitalisation and Energy
(MWIDE) for North Rhine-Westphalia has
created the KI.NRW competence platform
in order to consolidate activities
in the field of artificial intelligence. KI.NRW functions as
a central contact for companies who would like help accessing this key technology.
Anyone interested can find
information, advice, practical examples and
a useful newsletter at
www.ki.nrw
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OWL climate
summit

67 public administrations in the
OstWestfalen-Lippe region have
s
been cooperating for two year
OWL
the
within the framework of
climate campaign devised by Ene
ergieAgentur.NRW. All the mor
and
ions
reason to draw conclus
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set new goals at this symposium
. Professor Klaus Töpfer, the former Exe
cutive
Director of the United Nations
Environment Programme (UNEP), will be
the keynote speaker. Professor Claudia
Kemfert
from Leuphana University Lünebu
rg will
attend virtually. The event will be
held in
Steinheim’s historic town hall.
www.energieagentur.nrw/veranstaltungen

24 June 2021

NRW Municipal
Congress
The municipalities and cities have
a
major role to play in implementi
ng
the state’s ambitious climate
protection plans. Many municipa
lities
are already setting a good exam
ple
with their imaginative solution
s for
combating climate change: from
voluntar y commitments to redu
ce
CO2 emissions through to clim
ate
protection con cepts. Ene rgie
Agentur.NRW’s 2021 NRW Mun
icipal Congress, taking place on
24
June 2021 in Wuppertal, will sho
wcase the broad spectrum and
expertise of local climate protecti
on
players. The one-day hybrid con
gress is set to include lectures
in
a plenary session, panel discussions, parallel specialist forums,
project tables, a foyer exhibitio
n
and a signing ceremony with the
municipal umbrella organisation
s
for the expansion of renewables.

www.energieagentur.nrw/kommunen
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Discussion forum

2020 Ingenieurimpulse
Virus-free indoor air cannot be achieved by simply
opening windows frequently to let the outdoor air in.

P

ortable air cleaners may be the
short-term solution, but ventilation
systems with heat recovery should
be rolled out to schools in particular in the
medium to long term. This is the finding
of the INGENIEURIMPULSE 2020 forum,
at which renowned experts held an online discussion in front of more than 200
guests at the invitation of EnergieAgentur.
NRW and the NRW Chamber of Engineers
(IK-Bau).
Six air changes
The experts agreed: a
sufficient exchange
of indoor air in
classrooms is difficult if not impossible
to achieve in winter
through simply opening windows. “We become
far less willing to open windows for ventilation when it’s
really cold”, stated Professor
Christian Kähler, Director of the
Institute of Fluid Mechanics and Aerodynamics at the Bundeswehr University
Munich. Ralph Wortmann from engineering firm Wortmann & Wember added that,
after all, we’re inside because it’s too cold
outside. To achieve the necessary ventilation, you wouldn’t actually need a school
building anymore, but could simply teach
outdoors. As a short-term solution, Professor Kähler recommends equipping
classrooms with portable air cleaners
with high-grade HEPA filters. It is important that these work quietly and guarantee six air changes per hour. Such devices, which filter around 1,200 m³ of air per
hour, cost approximately 4,000 euros. In
other words, it would cost 1.5 billion euros
to equip all of Germany’s schools.
Future: fixed ventilation systems with
heat recovery
Wortmann believes that portable air cleaners are only the second-best solution, as
innovation & energy 1 | 2021

they do not change the CO 2 concentration. And regular ventilation is still needed
even with portable air filters. Fixed ventilation systems with heat recovery should
be installed in the medium to long term.
Such systems have been available for decades, but the political will to install them
in schools has often been lacking to date.
Virologist Dr Rolf Kaiser from University Hospital Cologne explained why viral
illnesses are generally more common in
the winter, stating that the air is usually
very dry in heated rooms. As our mucous
membranes quickly dry out, viruses can more easily find a
foothold. It’s also a myth
to say that an elevated pathogen concentration in room
air trains your immune
system – there are no reliable studies that prove this.
In conclusion, interdisciplinary exchange, especially with politicians, is urgently needed in order to ensure fresh indoor air in Germany. It’s also
clear that significant investment will be required in the short, medium and long term.
The forum immediately had a tangible impact: the city of Mülheim an der Ruhr took
the findings of the INGENIEURIMPULSE as
an opportunity to examine the ‘widest possible equipping’ of Mülheim schools with
portable air cleaners.
Information on the special air filter unit programme of the Ministry for Regional Identity,
Communities and Local Government, Building and Gender Equality of the Land of North
Rhine-Westphalia (MHKBG NRW)

When opening
a window is no
longer enough

E

verything is somehow interlinked in
a complex world. It therefore seems
obvious that we should not think of
ventilation systems solely in terms of energy efficiency and reduced heat loss – as
has been the case for many years. After all,
given the pandemic situation, ventilation
systems also have a major impact on air
hygiene and viral loads in enclosed spaces.
And they are set to become increasingly
important, especially in public buildings.
Professor Christian Kähler, at least, is
convinced of this. Accordingly, EnergieAgentur.NRW spoke about the current and
future significance of air handling units
(AHUs) with the physicist, who is the Director of the Institute of Fluid Mechanics
and Aerodynamics at the Bundeswehr
University Munich. Professor Kähler is
also, among other things, the lead author
of several studies on reducing the risk of
coronavirus infection through portable indoor air cleaners – and is campaigning for
their widespread use in public buildings.
www.energieagentur.nrw/28448

Journalist Ralph Erdenberger confidently moderated the online discussion forum
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magazine

National emissions trading system launched

F

ollowing the approval of the German Federal Parliament and Federal
Council in November to changes to
the German Fuel Emissions Trading Act
(BEHG), a national emissions trading system (nEHS) was launched on 1 January
2021 as planned. The pricing of CO2 emissions is therefore now in effect for the first
time in the heating and transport sectors
as well. This price is paid by the distribu-

tors of heating oil, natural gas, petrol and
diesel. As with the EU Emissions Trading
System (EU ETS), emission allowances
for greenhouse gas emissions also have
to be purchased under the nEHS. The
BEHG and nEHS are part of the German
government’s Climate Action Plan 2030.
The price per tonne of CO 2 has been initially set at 25 euros. This will gradually rise
each year to 55 euros by 2025. For 2026,
the price will move within a corridor of 55
and 65 euros. After that, allowances will
be bought and sold at auction at the price
determined by the market. Also similar to
the EU ETS, the quantity of certificates
is limited. As the price increases, there
should be greater incentives to switch to
climate protection technologies and loweremission fuels.
Corresponding relief should reduce
the burden on end consumers to whom

the distributors may pass on the certificate costs. The revenues from certificate
trading should thus reduce the renewables (EEG) surcharge and thereby lower
electricity prices. In the transport sector,
the tax-deductible commuting allowance
will be increased. Moreover, measures
contained in the Climate Action Plan
2030 will be supported (such as climatefriendly transport and energy-efficient
buildings).
EnergieAgentur.NRW will regularly
report in detail on its website and in (online) events on the current state of the
implementation of the nEHS and the obligations on participants. The focus of this
information will lie on regulatory developments as well as procedural matters
in relation to the surrender, trading and
transfer of certificates (account opening
and management, fees).

Videos on careers in renewable energy

E

nergieAgentur.NRW helps companies to find skilled junior employees
in the area of renewables. At the
same time, many students are interested in moving on to apprenticeships and
courses in this area after they leave school.
The EnergieJobs.NRW project is helping
both. EnergieAgentur.NRW has produced
a series of brief videos for this, showing the
possible entry routes to a sustainable energy career. The apprentices and students
depicted recount how they got to work in
renewables.
Many young school-leavers wonder
what kind of career path they should take.
With social awareness of climate protection issues having been heightened by the
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Fridays for Future movement, there is evergreater interest in professions in the sustainability sector. Renewable energies play
a key role in climate protection, while offering exciting, future-proof work prospects. But what kinds of jobs are there in
the area of renewables? What paths – apprenticeship, study, further education –
lead there? And which companies work in
this area in NRW?
Roll the film!
Vivienne Schmidt is studying energy and
environmental engineering at the University of Applied Sciences Düsseldorf. She
wants to work as an engineer later and explains what she likes about her course. David Bartoschek is doing an apprenticeship
to become an electrician for building and
energy technology with a solar construction company in Essen. There he is learning how to build and assemble photovoltaic
systems. David talks about the company
and the opportunities for further development available through the apprenticeship.
Armin Kadric is also doing an apprenticeship, but is training to become an electron-

ics engineer for industrial systems. His
employer is a distribution system operator. Armin likes the versatility of his tasks,
which range from undertakings requiring basic manual skills and metalworking
through to programming. Felix Hofmann
presents another important means of becoming an energy professional: dual studies. At the same time as his industrial clerk
apprenticeship, he is also completing dual
studies in energy and water management.
He talks about why this combination suits
his everyday work life.
All videos are available in the Material
& Media section of the EnergieJobs.NRW
website – and can be embedded free of
charge on third-party websites.
innovation & energy 1 | 2021

2020 CHP Act:

New rules for combined
heat and power generation

D

Some parts of the German Act on
the Conservation, Modernisation
and Development of Combined
Heat and Power (CHP Act) 2016 have
been amended by the German Act to Reduce and End Coal-Fired Power Generation (Kohleausstiegsgesetz). In this form,
it is now also referred to as the ‘CHP Act
2020’. The new act provides for countless
changes which will have a considerable impact on plant operators in some cases.
As of November 2020, however, all
amendments still have to be approved by
the European Commission. And this may
already have consequences for operators,
as some grid operators do not want to pay
out the planned surcharges yet in order to
avoid having to organise repayments if the
Commission ultimately decides otherwise.
More funding, halving of the full hours
of use for small-scale cogeneration
plants
One of the key amendments is the doubling of surcharges for plants with an output of up to 50 kWel (small-scale cogeneration plants) while simultaneously halving
the eligible full hours of use from 60,000
to 30,000. For larger plants over 50 kWel,
the surcharge will not be doubled for the
first 50 kW. Instead, the old rates will continue to apply. This provision applies retroactively from January 2020.
Restriction of the annual full hours of
use
The limit on the maximum eligible full
hours of use per year will be staggered
over four years. The hours will be limited
innovation & energy 1 | 2021

to 5,000 in 2021 and 2022, 4,000 in 2023
and 2024 and 3,500 from 2025. The new
rates will still apply even if the CHP plant
went into operation in 2020. This provision
also applies retroactively from the start of
the year.
New bonuses
In addition to the CHP surcharge, bonuses
will be paid. For example, there will be an
iKWK bonus for innovative CHP plants, a
power-to-heat bonus, a coal replacement
bonus when a new system replaces an old
one that was run on coal or lignite and a
south bonus for Baden-Württemberg,
Saarland and southern parts of RhinelandPalatinate, Hesse and Bavaria.
Promotion of heating and cooling networks
Funding will be available for the building
and expansion of heating and cooling networks, provided that the heating share is
generated from 75% CHP or a combination of CHP, renewables and/or industrial
waste heat with at least a 50% share (the
CHP share may not be less than 10% in
that case). If the networks are commissioned from 2023 onwards, the share of
CHP, renewables and/or industrial waste
heat will have to be at least 75%.
www.energieagentur.nrw/28432

Harpener Watt:

Solar system on
a landfill site

L

andfill sites generally cannot be used
during decommissioning due to subsidence of up to one metre that occurs during this time. But this is not the
case for the Kornharpen class II (DK II)
landfill site in Bochum. USB Bochum GmbH completed pioneering work there by installing a solar power plant following the
final backfilling of the site. In 2017, this fed
approximately 712,000 kWh of power into
the grid and was able to save 316 tonnes
of CO2.
The company invested 2.1 million
euros in building the solar power plant
so that the site could still be ecologically
used during the decommissioning phase
lasting 10 to 15 years following the final
backfilling of the Kornharpen DK II landfill site in 2009. The usage options were
very restricted during this time and the
site was not accessible to the public. The
hillside location with a gradient of some
30% also posed a challenge for the site’s
subsequent use. The company Beck Energie, now called Belectric, trialled various technical solutions and observed the
subsidence behaviour as well as the particular consequences due to the slope,
rainfall pattern and strong wind suction.
Together with the implementing company, USB Bochum GmbH took a pioneering step by deciding to construct a solar
power plant in 2010. Belectric has been
able to subsequently implement further
landfill projects based on its experience
with this undertaking.
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energy efficiency
made in nrw

Zero-emission heavy
goods transport
An eco-friendly, hydrogen-powered fuel cell truck has been
rolling through Düsseldorf since November.

A

s the winning region in the NRW
hydrogen mobility model region
competition, ‘Düssel.Rhein.Wupper’ is Germany’s only test region now
trialling a fuel cell truck as part of the H2 Share cross-border project, which is testing zero-emission hydrogen fuel
cell trucks in heavy goods
transport in six regions in
northwest Europe.
The 27-tonne
fuel cell truck from
Dutch
company
VDL is being used to
make deliveries in
urban areas and can
complete up to 20 delivery trips for the ABCLogistik logistics company without having to refuel.
For refuelling, the truck is driven
to the H2 MOBILITY hydrogen filling station in Düsseldorf-Holthausen, where 350
bar refuelling of commercial vehicles is being tested together with Air Liquide.
“Hydrogen is essential to the success
of the energy transition and to achieving
climate targets. A quarter of the emissions
produced today could be avoided through
its systematic use in transport and indus-
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try. North Rhine-Westphalia has set itself
ambitious targets with its hydrogen roadmap and will considerably accelerate the
development of a future-oriented hydrogen economy over the coming years. We
are pleased that it has been possible with
the help of EnergieAgentur.NRW to
bring the only German practical trial of a hydrogenpowered fuel cell truck
to the NRW hydrogen
mobility model region”, said NRW Minister for Economic
Affairs Professor Andreas Pinkwart.
Indeed, in its
hydrogen roadmap
presented in November
2020, the state of NRW declared its intention to bring some
11,000 fuel cell trucks weighing over 20
tonnes on to the roads by 2030. These will
refuel at 200 hydrogen filling stations for
trucks and cars. Moreover, 1,000 fuel cell
refuse collection vehicles and 3,800 fuel
cell buses for public transport should be
in use by then. When it comes to fuel cell
buses, NRW is already top of the charts
in Europe with what will soon be 80 vehi-

cles. Over the next four years, hydrogenpowered inland waterway vessels, filling
stations, shunting locomotives and reach
stackers are to be launched. The RH2INE
joint initiative of the NRW Ministry of Economic Affairs and the Province of South
Holland is driving this expansion and examining the development of the hydrogen
infrastructure at the ports of Rotterdam,
Duisburg, Neuss/Düsseldorf and Cologne
with EU funds (the Connecting Europe Facility). The aim of the project is to achieve
a climate-neutral Rhine-Alpine transport
corridor and drive the use of hydrogen in
goods transport.
The Wuppertal model is a positive and
already successful example of linking hydrogen production and use directly on site.
An electrolyser, including a hydrogen filling
station, has been built at the Korzert wasteto-energy plant in Wuppertal-Cronenberg.
Ten fuel cell public buses are now being refuelled there, emitting pure water vapour
instead of nitrogen oxide and CO2. “With
this triad of clean disposal, efficient supply
and low-emission mobility, we are taking a
decisive step towards sustainable sector
coupling”, said Martin Bickenbach, AWG
Commercial Director.
fuelcelltrucks.eu
innovation & energy 1 | 2021

Imprint

EnergieAgentur.NRW
increases its reach
Right on time for EnergieAgentur.NRW’s
30th anniversary, the numbers detailing
the reach of its information tools were
published last autumn.

I

n 2019, EnergieAgentur.NRW succeeded in reaching more stakeholders in the
fields of renewables and climate protection than ever before.
In the twelve-month period, more
than 1,150 companies and municipalities
took advantage of its personalised initial energy consultation offer. EnergieAgentur.NRW employees answered over
120,000 queries from companies, municipalities and citizens. In the networks,
over 14,500 members and project partners actively exchanged ideas in working
groups, specialist events and communication channels that have evolved over
the years.
EnergieAgentur.NRW was able to welcome 90,000 participants to its events. All
told, it organised more than 250 events by
itself or with partners. If mission E attendees are included, the figure actually rises
to more than 360,000 participants. The
number of contacts achieved in the area

of digital communication also increased.
EnergieAgentur.NRW regularly reached
33,000 subscribers with its newsletters and circulars. 700,000 users visited the agency’s websites and generated
3,200,000 page views. In addition, there
were one million page views of the web
tools. The social media channels reached
more than five million users, thereby opening up new target groups. Digital publications were downloaded over 188,000
times, while 54,000 printed materials
were sent out. Each of the four editions
of the ‘innovation & energy’ information
magazine were sent to 24,000 subscribers.
As is the case every year, press relations work accounted for the lion’s share
of the record reach. 2,159 press pieces in
daily newspapers and trade journals and
on TV and radio as well as in online media
delivered the impressive figure of 30.5 million contacts.
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In a nutshell

New federal subsidy for
energy-efficient buildings
The implementation of the
federal subsidy for energyefficient buildings (BEG) was
already announced by the
German government in the
Climate Action Plan 2030 and
partially launched on 1 January 2021. The approach for
potential applicants in the
three sub-programmes for
residential buildings, nonresidential buildings and individual measures will be simplified through the merger of the
previous funding programmes
of the Kreditanstalt für Wiederaufbau (KfW) and the Federal
Office for Economic Affairs
and Export Control (BAFA) for
energy-efficient buildings and
the use of renewable heat. Increased support for buildings
with sustainability certificates
is still in the pipeline. In the
future, it should be possible
for applicants in all areas to
choose between a credit subsidy with a repayment bonus
and grant funding.
energieagentur.nrw/gebaeude

Blogger Klaus Russell-Wells
takes climate action
Engineer Klaus Russell-Wells
wants to raise awareness of
energy and climate protection topics, so he produces
video explainers. His video
channel – Joul Wissenschaftskommunikation – has won a
number of awards for these.
In a discussion with EnergieAgentur.NRW, he explains why
new formats are needed right
now to bring climate protection
topics to a broader audience.
The blogger feels that good
scientific communication also
has to reach people who may
not even realise that they are
interested in climate protection issues. That is why he
relies on transparent explanations, a dollop of fun and clear
methodology. This is the only
way for sound scientific communication to also hold its own
in social media.
energieagentur.nrw/
im-gespraech

More and more electric
buses in public transport
fleets
Further electric and hydrogenpowered buses were gradually
integrated into the public transport fleets in NRW in 2020. At
the start of 2020, more than
100 zero-emission buses were
already in use in NRW. This puts
NRW in first spot among Germany’s federal states, ahead
of Baden-Württemberg with
74 electric buses. BochumGelsenkirchener Straßenbahnen AG (Bogestra), for example,
is now operating 20 vehicles
that cost approximately nine
million euros. An additional
seven million euros have been
spent on the necessary infrastructure. NRW (60%) and the
German government (20%) are
covering 80% of the additional
costs of the electric buses compared with conventional diesel
buses. Moreover, the state of
NRW is subsidising 90% of the
costs for the charging infrastructure. Kölner Verkehrsbetriebe KVB is another electric
bus pioneer. 100% of its buses
should be electric by 2030.
energieagentur.nrw/28089

Federal Network Agency on
EEG surcharge obligations
To support companies with
high electricity bills, the Federal Network Agency has
published the ‘Leitfaden zum
Messen und Schätzen bei EEGUmlagepflichten’ (English:
guide to measuring and estimating EEG surcharge obligations), which uses 27 examples
to explain the legal regulations.
To ensure a level playing field
in international competition for
companies with high electricity
bills, they can get benefits with
the EEG surcharge. However,
as electricity consumption by
third-party consumers in companies is exempt from the reduced EEG surcharge, this has
to be recorded using measuring equipment that complies
with calibration law and therefore differentiated from the
consumption covered by the
derogation. Estimates can
still be used where this is not
technically possible or would
require unreasonable effort.
energieagentur.nrw/leitfaden_
messen_schaetzen

