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WIND POWER AND SPECIES
PROTECTION GO HAND IN HAND
Embedded computer technology for bat protection



WIND ENERGY AS A BUILDING BLOCK
OF THE ENERGY TURNAROUND
SPECIES PROTECTION AND ECONOMIC
EFFICIENCY UNDER ONE ROOF
SENSORS AND ALGORITHMS OPTIMIZE
THE WIND FARM
INTELLIGENT SWITCH-OFF FOR
ECONOMIC OPERATION
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Climate change requires a rapid rethinking of energy policy
worldwide. Renewable energy plays an important role in
this context. In Germany, power generation with wind turbines
is a key component of the turnaround in energy policy.
However, critics fear that the expansion of wind farms will be
at the expense of nature. With a solution based on embedded
computing technology from Kontron, Fleximaus GmbH is building
a bridge between wind power and species conservation.

// Wind turbines must not endanger bats

Wind and solar energy are among the most important
renewable energy sources. In addition, biomass and
hydropower make a valuable contribution to sustainable
energy supply. Wind energy currently plays the leading
role in Germany in the expansion of renewable energies.
In 2018 the capacity of wind turbines installed on land
was 52.5 gigawatt hours. Added to this were 6.4 gigawatt
hours from offshore parks installed at sea. With a total
electricity generation of around 111 terawatt hours, wind
turbines account for 18.6 percent of Germany‘s gross
electricity consumption. Although the expansion of wind
power plants is currently stagnating, plans of the German
government envisage that by 2030 significantly more
capacity from wind turbines will be on the grid.
However, the expansion of wind power plants is also
controversial, as nature conservationists fear for the
preservation of rare animal species. Bats are particularly
being focused on. There are almost 1000 species worldwide, 24 of which live in Germany and are almost completely subject to protection. Their existence is endangered
on the one hand by climatic changes and on the other
hand by humans. For example, the “Bund für Umwelt und
Naturschutz” (BUND), a German community engaged in
nature protection, writes in an online report that the bats
in Germany suffer above all from intensive forestry, agriculture and road traffic. But also the expansion of wind
power plants is probably a threat to this species.
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SPECIES PROTECTION AND ECONOMIC EFFICIENCY
UNDER ONE ROOF
Fleximaus, a company based in Schillingsfürst in central
Franconia, has developed a solution that allows bats and
wind turbines to coexist. „We feel committed to our homeland as well as to environmental protection and species
conservation“, explains Jochen Rößler, managing director
and founder of Fleximaus GmbH. „Especially the protection of domestic bats and the economic use of wind farms
is of central importance to us“.
For this reason, the Franconians developed a permanent
and automated function monitoring system to optimize
the operation of wind turbines. Using sensors, the Fleximaus-solution is able to analyze current environmental
conditions that influence the hunting behavior of bats. An
essential component is also the behavioral pattern of the
animals calculated by experts. This includes, for example,
the likelihood of flying bats, because bats hunt mainly at
night, with low wind speeds and relatively high temperatures. In addition, numerous other empirical values from
experts are also included in the implementation.

SENSORS AND ALGORITHMS OPTIMIZE THE WIND
FARM
The Fleximaus-solution is based on intelligent software
that is able to evaluate the environmental conditions
detected by sensors and use this data to effectively control the wind farms in order to drastically reduce the dangers for hunting bats.
The evaluation of the probability of flight activity of bats is
reliably determined by gondola monitoring. The sounds of
the animals are recorded with special microphones below
the gondola of the turbine. Trained biologists can later use
the recorded sounds to determine the respective bat species (or other flying animal species) and distinguish these
sounds from interference frequencies of the wind turbine.
The sounds are then compared with the real environmental conditions at the wind farm and assumptions can
be made in regard to the time of year, time of day and conditions under which the probability of flying bats is very
high.
The so-called ‘mowing shutdown’ to protect birds of prey
can also be implemented. The ‘mowing shutdown’ is a
legal requirement for wind turbines in agricultural regions
where the red kite has its hunting grounds. If mowing or
tillage is carried out within a certain radius around the
wind turbine, the turbines must be switched off. The
reason: mowing frightens meadow- and field inhabitants,
which in turn attracts their predators, such as the protected red kite. The high wind turbines are a deadly danger
for the flying predators. Therefore they have to stand still
during mowing.

INTELLIGENT SWITCH-OFF FOR ECONOMIC
OPERATION
The monitoring system of the wind farm is informed by
the software specifically which wind turbine has to be
switched off at the moment in order not to endanger the
protected animals during the search for food. The documentation of the data is done directly in the industrial PC,
but is redundantly stored on a server and is documented
here unchanged in a second database, in order to avoid
data loss even in case of power failures or overvoltages.
“In addition to reliable bat protection, operating companies of southern and central German wind farms can
demonstrably reduce their yield losses by up to 5% measured on the respective annual yield with our solution, as
the time windows for shutdowns are considerably smaller
due to the exact calculations. The losses due to shutdowns have very often been significantly underestimated
in recent years. With the patented ideas of Fleximaus
GmbH, species protection and the economic operation of
wind farms can now be reconciled”, explains Rößler.
Based on an intelligent algorithm and the use of suitable
sensors, the tool automatically decides whether to
operate or shut down the wind turbine generator (WTG).
Among other things, the algorithm also automatically
implements the so-called “night tenth”.
In bat protection, the term “night tenth” stands for the
division of the night into ten time periods, from sunset to
sunrise. The main hunting period for bats is between
sunset and the middle of the night. After that, the activity
of the night hunters decreases and comes to an almost
complete standstill until sunrise. With Fleximaus, wind
power operators are no longer bound to rigid shutdown
times, but can often restart their turbines much earlier
due to the measured and evaluated hunting activities, and
thus work more economically. Fleximaus also prevents
unnecessary shutdown in times of rain, as bats have been
shown to stop hunting around the rotor blades as soon as
drizzle sets in.

ROBUST INDUSTRIAL PC DEFIES EXTREME CLIMATIC
CONDITIONS
An essential technical component of the solution, in addition to the intelligent software as well as rain and temperature sensors, is an industrial PC with integrated soft PLC
as the ‚heart‘ of the solution. In the current version of the
Fleximaus-solution, the Franconians have installed the
KBox A-150-APL from Kontron. „The embedded Box PC
convinced us with its compact design, short delivery
times, and attractive price/performance ratio,“ explains
Jochen Rößler.
In addition, the industrial suitability and flexibility of the
Kontron solution also played an important role. „The KBox
A-150-APL furthermore convinced us because of its fanless, robust design, which guarantees an extended service life and high system availability“. Furthermore, the
KBox requires little space due to its compact design and
can be used even under difficult climatic conditions. A
further criterion for awarding the contract to the Kontron
product is the wide range of interfaces and expansion
options that Kontron guarantees Fleximaus managers.

SMART AND ECONOMIC SOLUTION
Fleximaus has not regretted the decision to implement
the future generation of their solution with Kontron’s
KBox. „In terms of performance and application possibilities, the KBox is much more effective than other solutions
we have tested,“ concludes Rößler. „In addition, the industrial computer produces considerably less waste heat,
which makes it predestined for our field of application, as
no additional cooling elements are required, which would
drive up costs“. This also benefits the customers, because
with the KBox and the special software, Fleximaus provides wind farm operators with a smart solution that
combines species protection and economic efficiency.

// KBox A-150-APL with a wide range of interfaces
and expansion options

KBox A-150-APL
Fanless, robust and compact industrial PC





High performance with Intel® Pentium® Quad
Core™ N4200, J3455 or X-E39xx processor
Fanless cooling
Flexible DIN rail mounting option with
rotatable heat sink
Wide range of interfaces and expansion
options

// The compact construction and fanless design of the

The KBox A-150-APL is equipped with an Intel® Pentium®
Quad Core™ N4200 processor and, despite its low power
dissipation, offers exactly the high performance a solution like Fleximaus requires. „Our decision to install the
KBox as of now was also made because Kontron meets
high security criteria, as required in the IoT environment,“
says Rößler.
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KBox A-150-APL ensures space-saving installation
and continuous operation under difficult conditions

More Information
https://www.kontron.com/products/systems/
embedded-box-pc/kbox-a-series/kbox-a-150-apl.html

// 5

Kontron is a global leader in IoT/Embedded Computing Technology (ECT). As a part of
technology group S&T, Kontron offers a combined portfolio of secure hardware, middleware
and services for Internet of Things (IoT) and Industry 4.0 applications. With its standard
products and tailor-made solutions based on highly reliable state-of-the-art embedded
technologies, Kontron provides secure and innovative applications for a variety of
industries. As a result, customers benefit from accelerated time-to-market, reduced total
cost of ownership, product longevity and the best fully integrated applications overall.
For more information, please visit: www.kontron.com

GLOBAL HEADQUARTERS
KONTRON S&T AG
Lise-Meitner-Str. 3-5
86156 Augsburg, Germany
Tel.: + 49 821 4086-0
Fax: + 49 821 4086-111
info@kontron.com
www.kontron.com

Copyright © 2020 Kontron S&T AG. All rights reserved. All data is for information purposes only and not guaranteed for legal purposes. Information has been carefully checked and is believed to be accurate;
however, no responsibility is assumed for inaccuracies. Kontron and the Kontron logo and all other trademarks or registered trademarks are the property of their respective owners and are recognized.
Specifications are subject to change without notice. AS_Fleximaus-20200407 - WMH

About Kontron – Member of the S&T Group

