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Everyone is talking about climate change again; in February, an international group of scien-
tists concurred in a report for the UN Intergovernmental Panel on Climate Change that by the
year 2100, temperatures may increase by as much as 6.4 degrees – half a degree more than
the worst-case scenario in the UN’s previous climate report. Additional chapters suggesting
concrete measures to curb climate change were published in May. IPCC experts recommend
the states to invest three percent of their budgets on reducing greenhouse gas emissions,
argueing that without such steps, economical losses would be much higher – due to the 
damages caused by the climate change. Forceful energy savings are recommended as well
as a general increase of energy efficiency. Additionally it is said that in the field of energy
production coal should be substituted by gas, nuclear power and renewables. Unfortunately,
no ranking of the technologies as to their potential for reducing CO2 emissions is given.

This is quite regrettable, because it is certainly possible to rank the various energy conver-
sion technologies according to their effectiveness for climate protection. Experience has long
since shown that, along with saving energy, using wind energy is the most effective invest-
ment in climate protection, much more effective e.g. than nuclear power stations. Last year,
electricity generated from wind energy prevented the emission of 26.1 million tons of clima-
te-harming carbon dioxide (CO2) – 3.4 million tons more than in 2005. For each of the 30.5
million megawatt-hours generated in 2006 in Germany, 856 grams less CO2 was released,
according to calculations by the Fraunhofer Institute for Systems and Innovations Research.

As in previous years, the Energy subdivision of the Hanover Fair has provided visitors with
the opportunity to witness the latest advances of wind energy technology. ENERCON has fur-
ther diversified its product range over the last year, adding the new E-44 and E-53 models.
With a design based on the tried and tested E-40 generation, these turbines started as pro-
totypes in 2006 and passed all important stages in their move towards series production.
They offer optimal adaptation to sites with specific wind speeds; the E-44, for example, is a
strong-wind turbine. The technological evolution thus makes it even easier to generate a
maximum amount of electricity without any CO2 emissions. This is ENERCON’s active contri-
bution to climate protection.

Dear Readers,

Aloys Wobben
Managing Director ENERCON GmbH

Yours sincerely



W-Red lights adapt to visibility

German law now allows for the luminous in-

tensity of the nighttime navigation lights atop

WECs (these alert airplanes to the obstacle in

their way) to be adapted to visibility conditions.

In April, Germany’s Federal Council passed the

necessary amendments to the administrative

regulation on the marking of aviation obstacles

(Bundesanzeiger, no. 81/2007). With visibility

above 5 km, lights must now only burn at

30 % of their original intensity; when visibility

is above 10 km, even 10 % is sufficient. On 90

out of 100 days, the weather in Germany is

clear enough to afford this kind of visibility.

“In our experience, from a 5 km distance on

the ground, the reduced hazard lights will

hardly be noticeable”, says Andreas Düser

from ENERCON’s Ense sales office. “Our com-

pany has contributed a lot to these recent im-

provements by being a very active member of

the working group that prepared the amend-

ment of the legal regulation.” This panel also

included the German Air Traffic Control autho-

rity, the Federal Ministries of Transportation

and the Environment, the German Wind Ener-

gy Association, and other companies from the

wind energy sector.

Furthermore, the daytime signal lights that

flash white and are very noticeable especially

at dusk can be turned off sooner, and the W-

Red lights are turned on instead. The W-Red

lights will also stay on longer in the mornings.

Twilight switches control toggling of the lights.

These switches are triggered by an ambient

brightness of 50 to 150 Lux, rather than 50±2
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Lux as before. “With an optimal configuration,

periods of white hazard light use can thus be

reduced by an average of 40 minutes per

day”, explains Düser.

The new light reduction feature requires wind

turbines to be equipped with visibility sensors.

To keep the irritation caused by light signals to

a minimum, ENERCON plans to equip all new

wind farms with E-70 or E-82 turbines in Ger-

many with visibility sensors. “For most wind

farms, one or two sensors will be enough, sin-

ce one device may be used to reduce the

lights of turbines within a 1.5-km radius”,

says Stephan Harms, manager of the special

components team at Elektric Schaltanlagen-

fertigung GmbH in Aurich.

“ENERCON has worked out a comprehensive

strategy to optimise turbine lighting according

to the new legal provisions”, reports Harms.

For E-70 and E-82 models that have been in-

stalled since mid-2006, all that is needed is to

install the visibility sensors. The existing data

bus already supports the required controls and

switches. For older wind farms, ENERCON has

developed a retrofitting procedure: Each tower

receives an additional data cable. In both ca-

ses, the navigation management system runs

on the central wind farm computer that also

runs the SCADA remote monitoring and control

system. The upgrade for new turbines will cost

10,500 euros per sensor. The cost for retrofit-

ting older turbines is yet to be established.

Field testing of transponder-controlled
hazard lights near Hamburg

As part of the HiWUS project – developing a

strategy to minimise light emissions from

wind farms and wind turbines – ENERCON will

start a field test this year in cooperation with

the German Federal Police and the companies

Filser Electronic (Waal) and Lanthan (Bremen).

Goal of this test will be to utilise the transpon-

der signals from helicopters to control the light

systems in the Wiemersdorf wind farm near

Hamburg.

“We want to demonstrate that it is possible to

control wind turbine signal lights via transpon-

W-Red light on an E-82 at Schweringhausen, Lower
Saxony.

Environmental 
Technology Exposition
(Essen/Germany)
01.06. – 03.06.2007
Exposition on the occasion of the 
informal meeting of 
EU environment ministers
ENERCON at Hall 5, Stand C 07
www.ecotec2007.de

Husum Wind 
(Husum/Germany)
International trade fair 
for wind energy
18.09. – 22.09.2007
ENERCON at Hall 1, Stand 1C01 
www.husumwind.com

CanWEA 2007 
(Québec/Canada)
CanWEA’s annual 
conference and trade show 
for wind energy 
30.09. – 03.10.2007
www.canwea.ca

WWEC 2007
(Mar del Plata/Argentina)
6. World wind energy conference
and exhibition
02.10. – 04.10.2007
www.wwec2007.org.ar

AGRITECHNICA
(Hanover/Germany)
International exhibition of 
agricultural machinery hosted by
German Agricultural Society (DLG)
ENERCON at Hall 27, Stand 27-M34
13.11. – 17.11.2007
www.agritechnica.com
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The venue was a decommissioned steel fac-

tory in the Duisburg-Nord Country Park.

The steel factory is the ideal setting for prac-

tising emergency rescue procedures. The fac-

tory’s height and its many levels as well as the

large free-standing metal pipes, the diameter

of which is similar to that of small ENERCON

nacelles, are a good representation of the ser-

vice technicians’ working environment. High

above the country park, ENERCON safety spe-

cialist Harm van Hülsen and his co-workers

have familiarised themselves with the new re-

scue equipment: an abseiling gear that is ope-

rated via a ratchet and that allows for quick

and safe evacuation of people from a WEC

nacelle in the event of a fire or an accident.

The companies Mittelmann Sicherheitstechnik

(Wülfrath) and SHE Solutions (Spenge) have

jointly developed the “SHE Rescue Lift” rescue

and abseiling gear, and explained its use in

preparation for the training. “It is compact and

easy to use. With two people hooked up to the

equipment, one can lower the other down to

the ground or pull them up to the nacelle in a

smooth motion by using the ratchet”, says

Mittelmann’s Wilfried Krüger, a seasoned trai-

ders”, says Stephan Harms, manager

of the special components team at

Elektric Schaltanlagenfertigung

GmbH. The objective is to keep a wind

turbine’s lights switched off until an

airplane approaches that activates

them via its transponder. Harms ex-

pects the technical feasibility to be

proven by mid-2008.

The background to these efforts is

German law that requires wind energy

converters of a total height of 100 me-

tres or above to use signalling for air

traffic safety. By day, white lights are

used with a luminosity of 2,000 to

20,000 candela, depending on visibili-

ty; alternatively, the blades may be

marked with red signal stripes. By

night, W-Red lights are used. However,

the “flashing” of the wind turbines is

frequently perceived as a nuisance.

For this reason, ENERCON has beco-

me a contributor to HiWUS. Besides

manufacturers, the working group includes re-

presentatives from the German Air Traffic Con-

trol authority, the subdepartment for Traffic

Engineering, and the Federal Ministries of

Transportation and the Environment.

The working group’s first result has been the

W-Red light. Since 2005, it has been used for

night-time signalling of wind turbines by flas-

hing 100 candela in a 1 second on – 1 second

off – 1.5 seconds on – 0.5 seconds off cycle.

The signal’s luminosity is only one twentieth of

the 2000-candela red light recommended by

the International Civil Aviation Organisation

ICAO. According to the experts in the working

group, the W-Red light, when reduced accor-

ding to visibility, still guarantees complete air

traffic safety.

Rescue exercises in a 
decommissioned steel factory

In April, Occupational Health and Safety Spe-

cialists and Field Service Area Managers from

ENERCON Service Deutschland GmbH recei-

ved a refresher course in the evacuation of ac-

cident victims from wind energy converters.

ner for rescue operations at great heights.

Using the ratchet makes a lot of sense, becau-

se technicians and other service staff are al-

ready familiar with this tool. An anti-slip lock

makes sure that the injured person does not

receive a jolt with each turning of the winch.

Harm van Hülsen is happy with the result:

“These exercises have been an excellent re-

fresher course. We have received a whole lot

of new ideas on how to practise the right be-

haviour in dangerous situations.” The new

knowledge will become part of ENERCON’s

own safety trainings.

Minister of the Economy recommends
more promotion of wind energy

This spring, the German Ministry of the Eco-

nomy presented a study on the effects of the

2004 amendment to the Renewable Energies

Act. Regarding wind energy, the research in-

stitutes Prognos (Basel, Switzerland) and the

Institut für Energetik und Umwelt (Leipzig) are

reporting that it is becoming increasingly diffi-

cult for the operators of wind energy conver-

ters to break even. The reason is the degres-

sion, which was raised from annually 1.5 % to

2 % in 2004. This means that the power pur-

chase price is decreasing more rapidly while

wind turbine manufacturers are forced to re-

flect the substantial increase in raw material

costs in the price of their turbines.

The cost-lowering potentials, the justification

for having degression in the first place, do

thus not really exist. In 2006, the average new

wind turbine had to run 1,900 hours at full 

load to reach profitability. Prospects are not

much brighter for repowering, i.e. replacing

old turbines with newer models. Therefore, the

study recommends lowering the degression

for wind energy at the upcoming review of the

Renewable Energies Act. However, the authors

assume that in the long term, renewable ener-

gies such as wind energy which are already

close to competitiveness today, will no longer

make use of the 20-year purchase price gua-

rantee, anyway. Given that energy prices are

expected to continue rising, the industry will

rather offer their competitive energy for sale

directly at the energy exchange.

N E W S WINDBLATT 02 | 2007    5

Exercise: Rescuing a service technician who has slipped off the
nacelle top.
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ENERCON’s stand at this year’s Hanover Fair
was another resounding success. “The
number of contacts with customers and
suppliers has increased considerably, com-
pared with last year”, reports Sales Director

Stefan Lütkemeyer. Visitor numbers came
close to those of 2004/2005, the record
years. This year saw a higher percentage of
foreign visitors. Aside from the current pu-
blic discussion about climate change and

energy, Lütkemeyer attibutes the great
turnout to ENERCON’s excellent preparation
for the fair and the solid long-term part-
nerships the company has formed with pri-
vate customers, operators, project plan-
ners, suppliers, and banks. And finally, the
full-sized exhibits of the E-53 and E-82 tur-
bine models generated a lot of interest.

All power categories on display
ENERCON displayed their latest progress in
wind turbine technology: For the E-82/2.0
MW model, the nacelle casing is no longer
made from glass-fibre reinforced plastic

Full-sized model of the E-82/2.0 MW with standard aluminium nacelle, drawing crowds at this year’s Hanover Fair.

ENERCON’s stand at this year’s Hanover Fair was a great success.
The focus of attention was on the new wind energy converters in the
medium power range. A multitude of spectators visited the nacelle of
the E-53/800 kW wind turbine, which has completed the prototype
phase and moved into serial production. Aloys Wobben, the compa-
ny’s founder, spoke about the future of wind energy. He presented
the latest developments in the area of ENERCON storage technology.

ENERCON at the 
Hanover Fair 2007

Energy



(GRP), but from aluminium. Using non-
flammable metal reduces the fire hazard to
a minimum; furthermore metal surfaces ha-
ve better cooling properties, and the mate-
rial is easier to recycle once the wind turbi-
ne has reached the end of its service life.

ENERCON sees itself as a manufacturer in
all power categories, and affirmed this com-
mitment in Hanover. Recent additions to the
company’s product offering are the 
E-44/900 kW model designed for strong-
wind locations and the E-53/800 kW for in-
land sites. Both models have been develo-
ped based on the reliable E-48 technology
for sites with varied wind speeds and terrain
conditions. The E-53 is adapted for wind
class II-IV (IEC), whereas the E-44 can be
deployed in strong-wind locations (Vav>8.5
m/s), thanks to its smaller rotor surface.

Counteracting climate change
The presentations given by experts from va-
rious ENERCON departments and from part-
nering companies drew an even larger au-
dience than in previous years. Aloys
Wobben, ENERCON’s founder and Managing
Director, described how
innovative energy tech-
nologies can counteract
climate change. He ap-
pealed to his audience to
become aware of the da-
mage caused by conti-
nued CO2 emissions into
the atmosphere, and to
carry the discussion 
about the consequences
into the public domain. In
describing the irreversi-
ble effects, he spoke of
the ever greater destruc-
tion of nature with the
loss of countless species
of plants and animals,
caused by the increase
of average temperatures
of four to five degrees by
the year 2100. Wobben
highlighted the connec-
tion between increased

CO2 emissions and acid rain which would
diminish the already scarce water resour-
ces worldwide. Climate models have shown
that CO2, similar to CFC, destroys the pro-
tective layers of the earth’s atmosphere.
“Fossil fuels must make way for renewable
energies, without exception; the sooner the
better!”, Wobben concluded. This was not a

utopian notion – with the right political
commitment, on-shore wind energy alone
could satisfy energy demand.

ENERCON storage technology
Meanwhile, ENERCON is developing com-
prehensive solutions for supplying renewa-
ble energies: Wobben showed pictures of
ENERCON hydrogen storage cells and of an
Audi A4 converted to an electric vehicle run-
ning on powerful batteries. In the energy in-
frastructure of the future, electric vehicles
could play the part of a storage medium by
recharging from renewable energy sources
in times of low demand, and then keeping
this stored energy available.

Global challenges
Hans-Dieter Kettwig, ENERCON’s Finance
Director, spoke on the growing global chal-
lenges facing the company. “Last year, 47 %
of total revenue came from our international
business”, he reported. “Compared to the
2005, the capacity we installed outside of
Germany increased by 60 %.” To satisfy the
growing international demand, manufactu-
ring capabilities are being expanded. World-
wide, ENERCON is currently planning 100
million euros of investments in production
facilities. One example is the new production
plant in Viana do Castelo, Portugal, schedu-
led to take up production in 2008.
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International visitors at the reception.

Large audiences attending presentations at the ENERCON stand.



The E-53 is specially designed for sites with
an average annual wind speed of maximum
7.5m/s: sites where wind speeds remain
below the so-called once-in-50-year gust
speed of 57 m/s. Except for Helgoland and
a handful of other coastal sites, this turbine
is suitable for any region around Germany.

German agriculturalist Christrian Groninger,
who owns the E-53 situated in the town of

Wittmund-Eggelingen, says. “I’m extremely
pleased with this new turbine. It has produ-

ced more energy
than expected
despite the fact
that operation
was interrupted
several times for
measurement
taking!”

By the begin-
ning of May
2007, less than
nine months af-
ter commissio-
ning, the machi-
ne had already
produced 2.075
million kWh.
This means that

it will by far exceed the forecast 1.926 mil-
lion kWh in the first year period. “Since the
beginning of this year, we haven’t had to in-
terrupt operations as often to take measu-
rements so turbine availability has risen to
99 percent”, reports Rolf Rohden, director
of Engineering/New Technologies sector at
Wobben Research and Development (WRD)
at Aurich headquarters.

Power curve measurements 
surpass expectations
Part of the windfall is due to the particular-
ly favourable winds in the past few months.
However, irrespective of the favourable
winds, the E-53/800 kW has truly lived up
to expectations as can be seen by the po-
wer curve measurement. “The measured
power curve even attained results beyond
the level forecast”, reports Jürgen Stolten-
johannes from WRD, who conducted the of-
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New medium power range 
proves its worth
In 2006, ENERCON installed two
further developments of the
tried and tested E-48 technolo-
gy: the E-44 and E-53 prototy-
pes. Since installation, opera-
ting load, sound emission and
power measurements have
been evaluated and the results
are extremely satisfactory. Yield
is much higher than predicted!

E-44/900 KW & E-53/800 KW

Manastir/West Turkey: First E-44 turbines in being installed in wind farm.
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ficial turbine
m e a s u r e -
ments. “Our
yield forecasts
were surpas-
sed within the
entire measu-
red wind speed
range.” (Fig. 2) 

Since its com-
missioning, the
prototype in
Eggelingen has
already rea-
ched a 0.46
capacity factor,
i.e. the E-53
has been ope-
rating at an
average of 46 % of its 800 kW rated power,
far more than the usual 30 % value at coa-
stal sites.

Sound emission measurements also look
good: Sound experts Müller-BBM in Pla-
negg near Munich recorded maximum 
sound power levels of 100.9 dB(A). “These
are overwhelmingly good results. The E-53
emits a great deal less sound than other
wind turbines in the same power catego-
ry”, comments Rolf Rohden of WRD. Thus
the E-53’s guarantee value is around 102.5
dB(A). ENERCON always adds a minimal
security margin in order to safeguard wind
energy converts planning.

Strong wing turbine – E-44
In contrast to the E-53, the E-44/900 kW was
specially engineered for sites in the IEC Wind
Class I category. Based on load calculations
for the larger E-48/800 kW turbine, tests we-
re done to determine which rotor diameter
would be the best to maintain the same load
levels at windier sites. The result was to size
the rotor down to 44 m. The tried and tested
rotor blade design was also incorporated in
the new model to enable the turbine to with-
stand extreme gusts of up to 70 m/s.

Destined solely for export, the E-44 design
is particularly adapted to sites with average

wind speeds of 8.5 m/s onwards. The first
E-44 wind farm was installed in Manastir,
Turkey, at the end of 2007. Power output
details are expected to be available soon.

“As is often the ca-
se with the first
turbines in a se-
ries, there was still
room for improve-
ment in the turbi-
nes’ software to
bring out their full
electricity generati-
on potential”, sta-
tes Erol Demirer,
Managing Director
of Demirer Holding
based in Istanbul.
Demirer Holding is
ENERCON’s Turkish
partner in this joint
venture project.

The optimisation
phase being com-
pleted, Demirer ex-
pects the E-44s to
produce an annual
yield of 2.7 to 3
GWh. To facilitate
compiling and eva-

luating long-term measurements of the E-
44’s performance under strong wind condi-
tions, one of the turbines is equipped with
additional sensors to permit measurements,
monitoring and control from Germany.

Performance at choice sites
Power curve measurements on the E-44 al-
so provided remarkable results showing an
exceptionally high power coefficient of
>0.50 – as all ENERCON turbines with the
new rotor blade design. The Cp coefficient
indicates which proportion of wind power
can be utilised. The maximum theoretical Cp
coefficient is 59 percent. With the E-44’s
high performance at choice sites, annual
yields of up to three million kWh are feasible
even with the shorter 55 metre tower (as in
Manastir).

In comparison to its “big sister”, the E-53,
the new strong wind turbine is slightly lou-
der – 102.1 dB(A) at a wind speed of
10 m/s, which is why ENERCON guarantees
a 103 dB(A) level for the E-44.
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E-53/800 kW prototype at site in Wittmund-Eggelingen.
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In September 2006, a team of ENERCON’s
experts carried out tests at the Boyndie Air-
field site in Scotland to ensure that the
farm complies with the Grid Code stan-
dards laid down by Great Britain’s trans-
mission system operator National Grid
(NGET). Obtaining Final Operation Notifica-
tion, the first ever granted to a wind farm
according to the NGET Grid Code, was ba-
sed largely on the success of the tests. The
tests provided sound evidence that the
wind farm’s voltage control system is able
to react to grid voltage fluctuations within a
given time and that the farm is able to sup-
ply 90% of the reactive power stipulated by
the Code in less than one second.

Boyndie is an abandoned World War II air-
field. The wide open terrain is ideally situa-
ted only two kilometres from the coast of
Aberdeenshire, a council in Northeast Scot-
land between Portsoy and Banff. Given an
average wind speed of 8.1 m/s at hub
height, yield forecasts are promising. One of
the particularities of this project is that it
will be operated by a co-op in which indivi-
duals from the region could invest anywhe-
re from £ 250 to £ 20,000.

“It took us five days to conduct the tests on
site. Additionally, we used modelling soft-

ware to depict further details of the farm’s
grid performance”, reports Dieter Braams
from ENERCON’s Electrical Works Depart-
ment Wind Farm Application sector that de-
veloped the farm’s control system electro-
nics. “Although one could sense the utility’s
representatives’ initial scepticism, as the
test progressed their attitude changed to:
‘They’ll make it happen!’”, says Braams.

Ben Aketil is the name of ENERCON’s next
wind farm project whose power electronics
are destined to meet the required NGET Grid
Code standards. The farm composed of ten
E-70/2.3 MW is expected to be connected
to the grid this year. The site is situated on
a craggy heath near Dunvegan in the nor-
thwest corner of the Isle of Skye, an island
off the west coast of Scotland.

“Concerning the grid connection, Ben Aketil
is an exceptionally challenging project”,
says project manager Marco Eichler. “In
particular at connection points such as for
the wind farm on the Isle of Skye, Britain’s
power system is relatively weak.”

In addition to providing reac-
tive power during regular
operation (steady state), the
wind farm is also required to
fulfil certain demands con-
cerning its dynamic beha-
viour in the event of grid
faults. Here again reactive
power plays a decisive role.
NGET’s specifications requi-
re wind power plants to res-
pond immediately to voltage
dips in the grid. Ben Aketil
has to ride through the failu-
re even if voltage at the 
nearest 275 kV substation
briefly drops to zero.

Furthermore the wind farm
has to provide as much reac-
tive current as possible du-

Under the terms of the Guidance Notes for Power Park Developers,
ENERCON’s Boyndie Airfield wind farm is the first to receive the green
light for unlimited power generation by the transmission system ope-
rator National Grid. The wind farm with 7 E-70 meets the Grid Code
standards, especially the demand for ready reactive power supply.

BOYNDIE AIRFIELD & BEN AKETIL

ENERCON wind farms 
meet new British Grid Code 
standards

Figure 1: All points between the red lines have to be possible operation
points according to NGET Grid Code, left: absorption of reactive power,
right: generation of reactive power.
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ring system faults. “Since 2004, all 
ENERCON wind turbines in transmission
configuration are able to support grid volta-
ge  by providing high reactive current”, ex-
plains Braams.

However, the E-70 turbines in Ben Aketil ha-
ve to take this capacity a considerable step
further. This is possible due to their so-cal-
led FACTS features (Flexible AC Transmissi-
on System). This optimised control ensures
that the turbines provide the required 
amount of reactive power faster and over a
large range irrespective of the prevailing
wind. Other commercial FACTS (e.g. Static
Var Compensator, STATCOM) achieve a si-
milar effect using auxiliary components
such as capacitor banks and reactances in
conjunction with power electronics. So,
ENERCON’s R&D department was faced
with the challenge of taking the existing
WEC power electronics and enhancing it
with FACTS properties.

Reactive power supply at Boyndie Airfield is
still being provided partly with these types
of auxiliary components. Ben Aketil, howe-
ver, is already equipped with the new 
FACTS features. Braams: “Our wind turbi-

nes now have FACTS pro-
perties due to a new inverter
control concept.” Thus,
ENERCON’s power electro-
nics offer an integrated solu-
tion. External capacitors and
reactances are no longer ne-
cessary.

The reactive power exchan-
ge stipulated in National 
Grid’s Guidance Notes for
Power Park Developers is il-
lustrated by P-Q diagrams.
Reactive power generation
and absorption are indica-
ted according to the WEC’s
active power – both in per-
centage of rated power (Fi-
gure 1).

All wind farms with a rated
power of over 10 MW loca-

ted within the Scottish and Southern Energy
grid must meet these demands, as the grid
in this sector is quite weak: This means re-
quirements to support the
grid with reactive power in
steady state operation as
well well as during system
faults, and certainly ride
through the fault. In areas
operated by Scottish Power
as well as in Northern Eng-
land and Wales, wind farms
are only required to meet the
standards stipulated by the
Code if they exceed 30 MW,
in Southern England this le-
vel is even higher – 50 MW.

The diagrams indicate that
at power levels above 20 %
of rated power the wind farm
has to provide additionally
33 % of reactive power (rela-
ted to rated active power) as
at the point of common
coupling. Since park cabling
and the transformers have an influence on
the reactive power supply at the point of
common coupling each project has to be

considered on an individual basis. The reac-
tive power range provided by ENERCON
WECs in the past without any additional de-
vices is V-shaped and does not cover all
ranges specified in the NGET Grid Code (Fi-
gure 2). “This is why, depending on the
wind, we have to connect additional reac-
tive power devices at Boyndie Airfield”, ex-
plains Eichler. But this type of solution costs
money. Thus, the new FACTS features,
which are going to be integrated in the po-
wer control system standard as of summer
2007, enable the E-70 to meet the reactive
power supply requirements stated in the
Guidance Notes and NGET Grid Code with-
out any additional sources.

The Grid Compliance tests in Aberdeenshire
were carried out for ENERCON’s customer
RDC Scotland and Falck Renewables.
“Boyndie was the first farm to be tested for
grid conformity in presence of the NGET
technicians”, says Braams. “It was impor-
tant for us to establish mutual trust for futu-
re projects.” Building this trust is essential
as ENERCON hopes that submitting a certi-

ficate for its turbines with FACTS properties
will then facilitate wind farms obtaining
connection permits in Great Britain.

Figure 2: The triangle represents the reactive power range of conventio-
nal E-70/2.0 MW. Up to now additional reactive power sources such as
capacitors and reactances were necessary to operate in the entire range
defined by the Grid Code (light green).

Figure 3: Dark pentagon indicates maximal available range of reactive
power intake and output of E-70/2.3 MW with FACTS, red indicates NGET
requirements at point of common coupling.
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On sunny weekends during the summer
months, the Domaine provincial de Cheve-

togne attracts ca. 15,000 visitors who enjoy
the park’s generous layout. 1,400 acres ac-

commodate a swimming pool, a large aqua-
rium, lakes with boat rentals, soccer fields,
barbecue sites and playgrounds based aro-
und imaginative themes: a Russian castle, a
wooden Cheval Bayard – a magical horse in
regional folklore – as jungle gym, and a
playground called “Zugspitze”. English gar-
dens, renaissance and herb gardens, and
French gardens in 19th-century style provi-
de restful relaxation. There are many diffe-
rent restaurants, an interpretive trail on
birdlife, and an exercise trail.

Leisure park moves towards
stand-alone energy system
In June, Jardin des passions, a nature and leisure park in Chevetogne,
Belgium, will place their E-48/800 kW into operation. An annual yield
of 1.3 million kWh has been forecast for this turbine; the power will
be fed directly into the park’s internal power grid. The wind turbine
and its “green” power will serve to advertise the park’s commitment
to environmental protection. Moreover, the operator “Energie 2030”
will move into a passive house in the Jardin des passions where visi-
tors can learn all about the leisure park’s power supply management.

View of Jardin des Passions from E-48: Solar panels in the distance supply hot water for swimming pool.

E-48 in Chevetogne/Belgium
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Among the park’s amenities are a modern
infrastructure, toilets, showers, bars and
cafés, and campgrounds with caravan
hook-up sites. All these facilities and the
many leisure offerings need power and
heating. The park consumes 2.6 million ki-
lowatt-hours of electricity every year. Hea-
ting, such as for the swimming pool, is al-
ready provided by Belgium's oldest solar
power system. “Our goal is to have the park
generate as much of its own power as is
realistically possible”, says Patrick Kelleter
of Energie 2030, a group of companies who
plan, finance and operate regenerative
energy systems in Germany and Belgium.
Their offices are located in Aachen and Her-
zogenrath (Germany) and Raeren, Cheveto-
gne and Eupen (Belgium). Prior to the E-48
project in Chevetogne, the group amongst
others installed the first wind energy con-
verter in Wallonia, near the town of St. Vith.

The leisure park is operated by the Province
of Namur, who provided the site for the E-48
turbine. In return, Energie 2030 has commit-
ted to selling power to the park manage-
ment at a fixed rate. “The energy system
within the park is designed in such a way
that the power generated by the E-48 is
consumed first. Any excess power is passed
on to the public grid. If the park consumes
more energy than the turbine generates, it
draws power from the public grid. The re-
gion’s utility company is currently examining
the options for
feeding power into
the public grid.

The financing of
the wind energy
converter is secu-
red by revenue
from the sale of
green certificates.
These are issued
to operators of re-
newable energy
systems in Belgi-
um. Wallonia re-
quires all utility
companies in the
region to draw at

least 7 % of their energy from renewable
sources this year. Next year, the require-
ment will be stepped up to 8 %. For each
megawatt-hour of regenerative power, ope-
rators are issued certificates which are then
sold at an exchange, for example to those
utility companies who are falling short of
the renewable energy quota. The Commis-
sion Wallonne pour l’Energie (CWaPE) over-
sees the issuing and trading of certificates.

“We are currently generating half the park’s
energy ourselves. The second step will be
the installation of a combined heat and po-
wer plant running on rapeseed oil”, explains
Kelleter. Additionally, a flywheel storage sy-
stem will keep a portion of the power gene-
rated by the E-48 available for those se-
conds it takes to switch between power
plants. “We will not achieve a fully self-suf-
ficient stand-alone system. But we want to
maximise our self-generated share as
much as we can, to prove the concept”,
says Kelleter.

The E-48 has been installed at the park’s
highest elevation. It is visible from all direc-
tions; an information board explains how
the wind turbine works. Renewable wind
power fits perfectly into the environmental
philosophy of this leisure park. Many
schools in the region and beyond include
field trips to the park in their curriculum.
Kelleter and his associates from Energie

2030 have devised a strategy to include in-
formation on the park’s power supply into
this programme. They have formed a non-
profit association to build a passive house
near the wind turbine; the project receives
partial funding from the EU Objective 3 pro-

gramme. The entrance hall will boast a re-
al-time display of the current composition
of the park’s energy supply.

The Energie 2030 co-op was founded in
1995 by a group of engineers with an inte-
rest in energy politics. “We wanted to crea-
te an opposition to the large energy mono-
polies, whose approach was to use up all
fossil fuels first and then to embrace nucle-
ar fusion as the energy of the future”, says
Kelleter. Energie 2030 immediately started
working on alternative solutions: They have
taken the 1992 CO2 output as a starting
point and have since been looking for ways
to halve fossil fuel consumption by 2030,
based on the Kyoto process. “We plan to
achieve half the reduction by 2030 through
energy saving measures, and half of the
other half through the use of regenerative
energies. Finding a solution for the remai-
ning reduction will be up to the next gene-
ration of engineers”, Kelleter continues.

Energie 2030 now has 780 co-op members
who have purchased shares worth between
250 and 50,000 euros. They have invested
a total of 24 million euros into renewable
energies and energy saving measures.
Forty percent of members are from Belgi-
um, forty percent from Germany. Keller is
optimistic: “We will not be able to reach this
goal by ourselves, by 2030. But the idea has
spread and has already produced many
great results.”

E-48 in Chevetogne, to be inaugurated 22 June by André Antoine, Walloon Minister
of the Economy.

Patrick Kelleter at top of ENERCON WEC.
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Chokes smooth current and voltage curves
in electronic devices. Transformers modify
voltages to fit the requirements of the grid
and of devices such as electric motors that
consume power. “The basic design of our
products is actually quite simple. The chal-
lenge lies in the optimisation,” explains Dirk
Schneefuß. “Our special approach is to si-
mulate the component dimensions using
computer programmes – this allows us to
single out the optimal solution before even
manufacturing the first model.”

Smoothing emergency power
Specialised computer programmes for
designing electronic components form the
centrepiece of the company. How much
copper wire to use? What thickness is nee-
ded? What type of winding should be used?
These questions need to be answered in or-
der to achieve a specific filtering effect. The
more precisely the computer can simulate
the solution, the more compact the design
of the chokes or transformers will be when
manufactured.

Compact design is very important to 
ENERCON – the electrical cabinets for the
wind turbines should weigh as little as pos-
sible and fit well into the tower. Wind ener-
gy converters do not only feed power into
the grid, they also need to draw electricity

from the grid to supply their
internal electronics. In the
event of a grid failure, vital
turbine components need to
remain functional; for exam-
ple pitch control to pitch the
blades out of the wind when
necessary.

To ensure the continued
functioning of the wind turbi-
ne during grid failures, and
to prevent voltage fluctuati-
ons in the grid, ENERCON
wind turbines are equipped
with an uninterruptible po-
wer supply (UPS) system.
During a grid failure, vital turbine compo-
nents are supplied with power available in
the DC link. An inverter using Schneefuß
transformers and filters ensures that the
emergency power is converted and smoo-
thed so that all vital components are pro-
perly supplied.

Family-owned 
for three generations
Schneefuß & Rhode, managed today by Dirk
Schneefuß (44), is located in a small resi-
dential area on the outskirts of Bleckede. It
was here that in 1946, Scheefuß’s grandfa-
ther bought some wooden sheds to set up a

workshop for building high-voltage trans-
formers.

Since the late 1940s, the family-owned
company has designed and manufactured
winding materials for industrial application.
At the beginning, they specialised in high-
voltage and matching transformers, but in
the late 1980s, moved more and more into
the development of chokes, and then in the
1990s began focusing on EMC filters. In
2003, Rhode GmbH & Co. KG, Arensburg, a
specialist in winding and marine technology
was acquired. Today, the company employs
nearly 60 people.

Chokes and filters that
smooth the current
In the little town of Bleckede, 30 kilometres east of Lüne-
burg in northern Germany, the owner-operated company
Schneefuß & Rohde manufactures electronic components
for ENERCON. Their transformers, chokes, and filters are
used in wind energy converters to provide electric mo-
tors and other components with electrical current of the
required quality to ensure trouble-free functioning and
long service life.

SCHNEEFUSS & ROHDE

The coating on the cable connections contracts when heated.
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Schneefuß’s workers use machines to wind
the various copper wire coils for chokes, fil-
ters, and transformers. Insulation between
the individual layers ensures electrical sa-
fety. For transformers, metal sheets insula-
ted with coats of varnish are inserted into
the coils and fastened. They form a magne-
tic connection between the individual coils
to create the magnetic alternating field re-
quired for transformation. In another buil-
ding, workers fill up the furnaces with the
assembled winding materials. A coat of var-
nish is applied to prevent oxidising and 
seal all gaps inside the coils. Now, only the
connections need to be added.

High voltage “test cage”
A large room is divided by a tall yellow me-
tal lattice. This is the high-voltage “test ca-
ge” where electronic components are te-
sted for correct input and output voltage.
After successful testing, the chokes, filters,
and transformers (sometimes further as-
sembled in Schneefuß’s own housings) ha-
ve to be packaged and shipped.

The first time Schneefuß worked with
ENERCON was in 1995. “Pure coincidence”,
he says. A sales representative had told him
of a company who was looking for new re-
gular suppliers. Schneefuß was interested
and received one order, but heard nothing

more after that. Things changed when in
1996, Harald Lindhorst joined the company,
a designing engineer and wind energy en-
thusiast. As their component calculations
were making good progress, they approa-
ched ENERCON with renewed self confiden-
ce, and this time with long-term success.

The development of the E-66 model marked
a milestone in Schneefuß’s cooperation
with ENERCON. For the first time, they were
involved in the parts design for serial manu-

facturing already during the planning pha-
se. The design team at Schneefuß showed
great flexibility and resourcefulness and de-
veloped a thorough understanding of the
environment in which their components
were going to be used in ENERCON’s pro-
ducts.

Continuing optimisation
Ever since, the company has benefited from
the growth of the wind energy sector. Their
products are used in all ENERCON models,
from the E-20 to the E-112. In 2006,
Schneefuß made 6 million euros in revenue.
A considerable portion of this was 
ENERCON business. For this year, they are
planning a volume increase of 15 percent.

“Business with Schneefuß & Rohde runs
very smoothly.” Ulrich Neundlinger, Mana-
ging Director of ENERCON Electric Schalt-
anlagenfertigung GmbH, is full of praise.
“We will definitely continue to grow our bu-
siness with them.”

What is typical for Schneefuß, according to
Neundlinger, is that he is constantly looking
for ways to optimise his products. “When he
finds that an item can be produced more
cost-efficiently in greater volumes or
through optimisation measures, he passes
part of the savings on to us.”

Assembly of filter components in a housing.

Harald Lindhorst (l.) and Dirk Schneefuß at the Elbe ferry pier in Bleckede.



Windblatt: Right now, climate protection is
receiving more attention than ever in na-
tional and international politics. What do
you make of the current diversity of opini-
on?
Christoph Bals: It is appropriate and impor-
tant for this topic to be at the top of the po-
litical agenda. The challenge now is to chan-
nel the current hype into reasonable and
sustainable political measures. There has to
be a long-term plan, first within the EU and
then worldwide, for securing our energy
supply as well as protecting our climate.
This plan will have to be based on a two-
pronged approach – energy efficiency and
use of renewable energies.

Windblatt: Prior to the climate summit,
discussions in Europe focused on two
main issues: targets for CO2 reduction,
and targets for the share of renewable en-
ergies in primary consumption. Where
does Germanwatch put the emphasis?
Bals: We welcome the EU’s decision to re-
duce greenhouse gas emissions by 30 per-
cent by the year 2020, compared to 1990.
Even if Kyoto II should fail, the EU would
commit to a 20-percent reduction target.
This is a serious launch into a worldwide
strategic effort to keep the temperature in-
crease below the 2-degree danger thres-
hold. We are also pleased that heads of sta-
te and government are planning to increase
the share of renewable energies in the pri-

mary energy sector by 20 percent by the
year 2020, EU wide. Over the next months,
these reduction targets must be allocated to
individual countries and sectors such as el-
ectricity or heating. That will be the point
where we start to see an actual effect on in-
vestment decisions and political measures.

Windblatt: What is going to be the impact
of the renewable energies quota passed
by the EU?
Bals: What is crucial is the fact that this is
now compulsory. Once the targets have 
been allocated to individual countries and
sectors, the EU commission can take non-
compliant parties to the European Court of
Justice. For those countries who have so far
hesitated to implement renewable energies
policies, this will make the whole issue a lot
more serious. The extent of the targets is al-
so very important. We had hoped for 25 %,
but an increase from 6 % of primary energy
today to 20 % in the year 2020 is still very
ambitious.

Windblatt: In February, the UN Intergovern-
mental Panel on Climate Change publi-
shed part I of their new report, the chapter
on the physical science basis of global
warming. In April and May, further chap-
ters about the impact of climate change on
humans and about recommended measu-
res followed. What is new in this updated
version of the 2001 report and what does

it mean for 
climate poli-
tics?
Bals: The latest IPCC report drives home the
message to society worldwide: Man-made
climate change is happening faster and mo-
re violently than what was expected until
now. But there is good news, too: Intelligent
counter-strategy is a lot cheaper than we
thought. Politicians now need to find a way
to achieve a 50 % emissions reduction by
the year 2050, instead of the expected 50 %
emissions increase by 2030. We are looking
at an energy revolution.

Windblatt: How does climate change rela-
te to Germanwatch’s other big concern,
north-south justice?
Bals: Climate stability is essential for a hu-
mane development. Here is the big challen-
ge: Poor and marginalised people in develo-
ping countries who have hardly contributed
to climate change are the ones who can
least protect themselves. At the same time,
two billion people are waiting to get access
to energy. The solutions are energy efficien-
cy and decentralised renewable energy
sources. For the big newly industrialised
countries to become serious about climate
protection, the EU and other industrialised
countries need to develop and model an
economic system that ensures wealth with
almost no greenhouse gas emissions.

Therefore, we will continue to follow clima-
te politics closely, for example the meeting
of the G8 countries with the five big newly
industrialised countries in June. In Decem-
ber, UN negotiations concerning a climate
convention for the years 2012 to 2020 will
commence. The big question is whether af-
ter this, we will still have a realistic chance
to stay below the danger threshold of the 2-
degree temperature increase.

In early March, the EU heads of state and government decided upon
a 30 % reduction of greenhouse gas emissions within the EU by the
year 2020, compared to 1990, if other industrialised countries are
willing to make similar commitments. Apart from that, a minimum
20 % reduction target for EU-wide emissions by the year 2020 was
stipulated. WINDBLATT asked Christoph Bals from Germanwatch
what his views are on this development. His organisation campaigns
for north-south justice.

WINDBLATT

“EU is getting serious
about climate protection”
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