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Germany’s wind 
sector powers ahead

How German engineers wrest clean electricity
from wind power

Germany’s techni-
cians know where the 
wind is blowing from 
and they’re working 
hard on harnessing its 
power. German manu-
facturers and suppliers 
occupy an international 
pole position.

The use of wind power in 
Germany has a decade 
of extremely dynamic 
growth behind it. A 

good E6.1 billion ($8.2 billion) is 
what German companies earned 
in 2007 from the construction 
of plants and component sales 
at home and overseas, according 
to the trade association Power 
Systems, a member of the Ver-
band Deutscher Maschinen- und 
Anlagenbau e.V. (VDMA), the 
German Engineering Federation. 
Currently, the installed capacity 
is more than 23,000 megawatts 
(MW). At the end of 2001 almost 
9,000 MW of wind power was in 
service in Germany.

The still relatively young sector 
had received a strong tailwind from 
the German government under 
Helmut Kohl. The Power Genera-
tion Law of 1990 obligated energy 
providers to acquire wind power 
at set prices. With the Renewable 
Energy Sources Act (Erneuerbare-
Energien-Gesetz (EEG)) of 2000 
and its regular updating this ord-
nance has been refined continually, 
but the recompense also aligned, 
or lowered as the case may be, in 
predictable steps. These reliable 
framework conditions gave impe-
tus to the technical development 
and construction of wind parks to 
such an extent that by the end of 
2003 some two thirds of all Euro-
pean wind power generators were 
installed here in Germany.

Two parts of a hub: swaying above the technician is the housing, 
in which the three rotor blades will be set in the circular cut-outs. 

Underneath is the second part of the hub on which the rotor 
assembly is mounted. When turning in the wind, the rotor blades 

exert enormous force on the hub. The hub is movably
mounted on the gondola.

The hub of a wind turbine appears here to be turned by a giant hand.
The technician, working on the massive gears, appears tiny in comparison.

These gears help turn wind into electricity, the assembly taking up the movement of the rotors.
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But getting to this stage had 
a somewhat labored beginning. 
First attempts to build a plant 
in Schleswig-Holstein, called 
GROWIAN for Grosse Windan-
lage (Large Wind Plant), never 
got beyond the test phase between 
1983 and 1987. But the German 
pioneers leaned, researched fur-
ther and helped Germany’s wind 
power economy achieve an inter-
nationally leading position in this 
sector of machine building in just 
a few years. 

From these inventors tinker-
ing in their garages there have 
developed large companies with 
many thousands of employees 
and highly specialized supply 
companies.

The turbines, too, became 
larger. From the times of the first 
Power Generation Law in which 
a 100 KW plant could not be 
thought of seriously, today’s off-
shore giants go into service with 
more than 5 MW – an increase 
by a factor of 50. The trend, 
known as “Repowering”, is to 
replace the old-timers with larger 
machines, even when they are 
often still working.

Similar to the Internet, wind 
power today is powering into 
a new phase. You could almost 
call it Generation German Wind 
Power 2.0. The working life of 
the first commercial wind plants 
of the 1990s was not much over 
20 years. The old-timers had 
a nominal performance of, at 
most, 55 kilowatts (KW). That’s 
nothing compared with the 
new plants’ regular delivery of 
5 megawatts (MW). The effect 
can be seen already in the fed-
eral states of Lower Saxony and 
Schleswig-Holstein: significantly 
more electricity with fewer wind-
mills occupying smaller space. 
Single windmills are collected 
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together in parks, which means 
they can also be situated further 
away from inhabited areas.

The greater yield is the driv-
ing force for many wind power 
operators putting their money 
into new windmills. The advan-
tages are clear. Modern wind 
power plants can be much better 
integrated into the power grid 
because they are equipped with 
standardized connections, high 
performance electronics and new 
types of generator. The windmills’ 
rotors have three pitchable blades, 
which can be turned into or away 
from the wind according to its 
strength. Together with the ability 
to turn the entire rotor assembly 
the rotational speed, and with it 
the energy won, can be aligned 
exactly with the amount of wind 
and maximized.

Fiberglass and carbon fiber 
are used as construction materi-
als because the rotors especially 
must be light and able to with-
stand extraordinary loads at the 
same time.

Originally it was possible to 
hear the hum of the rotors on the 
old models, which was especially 
annoying to residents living close 
by. The new rotors run much 
more quietly. And quite new here 
another German invention plays 
its part: researchers at the Frauen-
hofer Institute for Machine Tools 
and Forming Technology IWU, 
together with engineers from 
the Schirmer GmbH company, 
have put one over on nature. 
They developed active damping. 
It damps noise through “anti-
noise”, by which oscillations are 
set to counter exactly the oscilla-
tions of the windmill. In this way 
the hum of the rotors is reduced, 
the neighbors’ ears spared and the 
performance of the wind power 
plant unaffected.  n

The fresh breeze
from the open sea

The new wind parks say goodbye to the neighborhood

Far away from the 
German coast there 
is enough room and 
wind to power wind-
mills. But the increasing 
depth of the water and 
distance from land also 
heighten the challenges 
to machinery and man.

In 2009 the use of wind 
power on Germany’s seas 
begins in grand style. Off-
shore wind parks will make 

an important contribution to the 
Federal Republic of Germany’s 
future energy and climate poli-
cies. The high wind speeds at sea 
promise a high energy potential. 
And what on land is available 
only within limits is completely 
unbounded on the high seas: 
space.

The first large project, “alpha 
ventus”, lies some 45 km from 
the island of Borkum in the 
North Sea. By the end of 2009 
“alpha ventus” will unite a total 
of 12 windmills in a wind park, 
which will produce 60 MW and 
can provide some 50,000 house-
holds with electricity.

This is the world’s first high 
seas wind park in which wind-
mills of the 5 MW-class will 
be in service. The first 6 are 
Type M5000s from the Multi-

brid company. The next six also 
come from Germany, Type 5Ms 
from the company REpower.

The dimensions are very 
unusual: the hub height of the 
windmills is 85 meters above 
sea level. The span of the rotor 
blades measures 116 meters. 
Including the rotors the machine 
is some 143 meters tall, just 
three meters lower than the TV-
tower in Berlin. At maximum 
speed the tips of the blades reach 
just under 320 km/h. These giant 
generators will stand on tripods 
built of steel. Each one weighs 
some 1,000 metric tons or as 
much as 200 adult African ele-
phants or 22 railway wagons. 
Their construction under high 
seas conditions alone is ground-
breaking. They will be secured 
to the seabed 30 meters below 
the surface to ensure their stabil-
ity. The project has been costed 
with an investment volume of 
E180 million ($242 million).

If everything goes to plan 
the first electricity will flow 
via cable mid 2009 to a trans-
former station, the heart of 
the wind park and likewise far 
out to sea. From there is goes 
via a 16 cm-thick power cable 
via Norderney to the main-
land and the general power 
grid. The transformer station, 
as is the entire “alpha ventus” 
project, is operated jointly by 

E.ON Climate and Renewables 
GmbH, EWE AG and Vatten-
fall Europe New Energy.

With “alpha ventus” research 
and politics, industry and ser-
vice providers as well as utility 
companies want to pull together 
on one rope. The Federal Min-
istry for the Environment has 
invested an additional E50 mil-
lion ($67 million) to set up a 
program called RAVE (Research 
at alpha ventus). This is princi-
pally for research purposes with 
the emphasis on network inte-
gration and connecting to the 
existing networks on land. (You 
can read more on this on page 
XIV). Innovations are called for 
and the equipment itself must be 
adapted for conditions at sea.

Other participants in RAVE are 
the Institut für Solare Energiever-
sorgungstechnik or Institute for 
Solar Energy Supply Technology 
as well as the Universities of 
Leipzig, Stuttgart and Hanover. 

The German Energy Agency 
(dena) gives an overview and 
detailed information on the 
planned and approved offshore 
parks on Germany’s coasts at: 
www.offshore-wind.de. Interac-
tive sea maps show the state 
of the approvals process of the 
individual projects and the posi-
tion of the research and measur-
ing platforms in the North and 
Baltic Seas.  n
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The future of wind energy is blowing out to sea. Several wind generators are bundled into a wind park.
The electricity generated is brought to the coast and then fed into the grid.

An expensive part of a windmill, because it is the largest and heaviest, is the tower. It carries the rotor,
the hub and the gondola. The workers appear tiny in comparison with just a single part of the tower.
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in Europe, because the 
inclusion of fluctuat-
ing energy sources, such 
as solar and wind power, 
requires the increased use 
of energy storage sys-
tems. Pump storage 
hydro power plants 
support a secure 
electricity supply. In 
these power stations 
water is pumped to a 
height, if more electricity 
is produced than needed, 
to drive the turbines when 
required. The increased 
use of these technologies 
and the transportation 
of electricity means 
the power grid and 
associated border 
power transfer stations 
must be expanded on a 
Europe-wide scale. In Ger-

Europe’s electricity grid 
of the future works 
across borders and bal-
ances lack of wind in 
the North and Baltic 
seas with hydroelectric-
ity from Sweden and 
Norway. Germany lies 
in the center of this large 
energy alliance, which 
continues to develop in 
all directions.

The energy mix of the 
future needs flex-
ible power systems. 
Here, the networks 

play an important role: electric-
ity no longer comes solely from a 
few large power stations. When 
the wind is strong the network 
will have to react very quickly. 
Windmills on land and at sea 
will then produce large amounts 
of electricity. When the sun 
shines photovoltaic plants will 
feed electricity to the network. 
If more electricity is produced 
than actually needed, it will be 
stored. If there is no wind and 
sun then electricity will be pro-
duced in highly efficient coal- 
and gas-fuelled power stations. 
The energy network reacts to 
fluctuations thanks to intelligent 
control and brings electricity to 
the consumer safely and reliably.

The EU’s plans call for 20 
percent of energy consumed 
by the year 2020 to come from 
renewable sources. To achieve 
that each country must change 
the ways it produces, trans-
ports and uses energy. This is 
because production and con-
sumption must be in balance 
at every moment. Conditions 
for the use of renewable energy 
vary from region to region in 
Europe. Thus offshore wind 
farms offer great potential in 
Great Britain due to the long 

coastline. In Spain conditions 
are ideal for the use of solar 
energy. The same goes for Italy, 
where conditions are also favor-
able for geothermic energy. In 
alpine Austria and mountain-
ous Norway the best possibili-
ties are for large storage power 
stations that use hydro energy.

Energy storage plays a key role 
in renewable energy generation 

In the south Europe is counting 
on solar energy. Where the sun 
shines intensively there is energy in 
abundance. It is absorbed by solar 
arrays and fed into in the grid.

In the depths Europe is counting 
on geothermics. Powerful forces 
inside the Earth create precious 
geothermal energy – a treasure 
that can be brought to the surface.

In the mountains Europe 
is counting on hydropower. 

Here water can be dammed 
and energy stored. That’s 
important for balancing the 

grid.

A continent  gets wired up
       The expansion of renewable energy presents      Europe’s power system with new challenges
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dena wants a turn 
towards energy effi ciency 
in all walks of life.

If we would like secure and affordable 
energy services we must look at the 
broader picture: from the use of elec-
tricity and building refurbishments 
to traffic systems and renewable ener-
gies. And if we want the efficient use 
of energy to become the norm in com-
panies and private homes, we need 
the right knowledge and expertise 
today. 

Which is why the Deutsche Energie 
Agentur GmbH (dena) – the German 
Energy Agency – provides informa-
tion to end consumers, works with all 
social groups active in politics and 
the economy and develops strategies 
for sustainable energy services. dena 
is competent, independent and pio-
neering.

Efficiency decides.   

Bringing it all together. www.dena.de/en

many alone the first part of the 
dena Network Study shows that 
for the transmission of wind-
generated electricity by the year 
2015 the high voltage network 
must be expanded by 850 kilo-
meters and 400 kilometers more 
have to be reinforced.

For a safe and sustainable 
energy supply the cooperation 
and coordination of Europe’s 
countries and regions is essen-
tial. In this, Europe has to 
chart important courses and 
faces great challenges, such 
as in expanding the network 
or aligning subsidy rates for 
renewable energy. Closer inter-
national cooperation between 
network operators is also nec-
essary. Politics, business and 
industry, and society as a whole 
are all called upon so that the 
necessary expansion of the net-
work can be pushed ahead with 
alacrity. For the near future this 
means the regions integrating 
renewable energy, according to 
their geographic possibilities, 
in the supply of electricity, and 
the European network alliance 
using modern information and 
communication technology to 
ensure reliable distribution. 
That is an electricity grid for a 
complete continent. n

In the 
lowlands 
Europe 
is counting 
on biomass. 
Where there is 
agriculture there 
is energy to be 
harvested.
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On the coast and at sea 
Europe is counting on
wind energy, with wind 

farms in the North
and Baltic seas.

In Europe an
electricity grid is being

constructed that collects
energy from various sources, 

balances out fluctuations
and assuredly brings
electricity to where

it is needed.
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Dieser Traum lässt 
sich verwirklichen

enn ich träume, dann von Sonne,
Strand und Meer. Mein Traumhaus
steht deshalb in einem spanischen
Badeort. Wann immer mir das deut-
sche Schmuddelwetter auf die
Nerven geht und es meine Zeit

erlaubt, fliege ich dort hin.
Mein Haus im Finca-Stil ist an einen baumbestandenen Hang
gebaut, ruht auf einem Sockel aus Naturstein und hat viel
südliche Freundlichkeit und Leichtigkeit.
Es gibt zwei Stockwerke und ein Doppeldach mit breiten
Vordächern, damit es im Inneren des Hauses auch bei hoch-
sommerlichen Temperaturen kühl und schattig bleibt. Die
Vordächer ruhen auf schlanken, weißen Säulen. Eine Terras-
se läuft ums ganze Haus. Sie ist, wie auch der Wohnraum, in
einem warmen, erdigen Farbton gefliest. Durch das breite
Vordach bietet die Terrasse viel Platz, um an der frischen
Luft, aber dennoch geschützt, zu sitzen und zu liegen. Das
stelle ich mir vor allem abends erholsam und romantisch vor,
wenn von fern das Meer rauscht und die Zikaden zirpen.
Durch einen offenen Zugang geht es vom Wohnraum in die
geräumige, schöne Küche. Große Glastüren führen auch von

hier auf die Terrasse hinaus. Ein Detail, das mir gefällt: Eine
Arbeitsfläche mit Spüle, wo ich frischen Salat, Fisch und
Marktgemüse putzen kann, steht frei und von allen Seiten
zugänglich in der Küchenmitte.
Auch das Bad ist groß und hell. Es hat hellblaue Mosaikfliesen
an den Wänden. Die bringen ein Stück Meer ins Haus. Im
hinteren Teil des Hauses richte ich ein bequemes Schlafzim-
mer mit luftigen, aber dichten Vorhängen ein, damit ich auch
tagsüber nach dem Baden angenehm und ungestört im
Kühlen Siesta halten kann.

W

Ich habe einen Traum

in Spanien
von einem Haus
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