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Summary 

At the coast of Avedøre south of Copenhagen 3 large 3-6 MW wind turbines with a 
height of up to 155 meter will be established during 2009-2010. The turbines will act as 
demonstration turbines for new offshore turbines and will be placed at shallow water 
close to the shore. One of the turbines will be owned by a private cooperative, the 
remaining two by DONG Energy. 

The 2 first turbines are Siemens 3.6 MW turbines with an oversized rotor of 120 meter 
diameter optimized for offshore use. This part of the project will be commissioned 
before the COP 15 meeting in Copenhagen. 

The project is established as a demonstration project; not only from a technical point of 
view but also as a future template of shared development and ownership between 
utilities and NGO’s. 

Objectives 

 

Figure 1: The existing 12 300 kW turbines with the Avedøre power plant , source [3]. 

 

In December 1992 12 wind turbines of 300 kW each were established at the dike 
protecting the industrial development zone Avedøre at the coast close to the Avedøre 
Power Plant, Denmark. Furthermore a year later a 1 MW test turbine was established 



along the dike. These 13 turbines are now being replaced by 3 modern turbines; all 
placed offshore at relatively shallow water. 

The new Renewable Energy Law [1] states for development of wind turbines in 
Denmark: 

·  20% of the capacity has to be offered in terms of ownership to people living 
close to the turbines. By close means within a distance of 4.5 km and within the 
local county where the turbines are situated. Excluded are only demonstration 
turbines and turbines subjected to a public tender (large offshore wind farms). 

The new RE law was established to maintain the high interest for wind by ordinary 
people; also in the future. Even though the actual project is characterized as a 
demonstration project, it has been decided to implement this new type of ownership. 

The actual project is situated in front of Hvidovre County with about 50,000 inhabitants. 
The process of achieving public acceptance has therefore been essential for obtaining 
the consent; given early February 2009. 

 

Figure 2: The location of the 3 turbines south west of Copenhagen, source [3]. 

 

Methods 

Different philosophies exist for involving the public in the consultation process [2]. In 
the project a very active approach was chosen in order to make sure that all 
uncertainties in the public were removed. It was obvious to demonstrate a high degree 
of openness as we at the same time wanted to involve the local people as share 
owners of one of the turbines. 



The work was organized in the following way: 

·  DONG Energy was responsible for the technical work including establishment 
of the EIA. 

·  The cooperative was responsible for the communication locally.  
·  The public hearing related to the EIA was done together. 
·  DONG Energy was formally selling one of the 3.6 MW turbines to the 

cooperative when established November 2009.    
·  The cooperative was responsible for selling the 10,700 shares financing the 

turbine. 

Results 

Public acceptance 

By using an active approach being fast to respond to question raised either in public 
meetings, in news papers or at the web page, we believe, that a high acceptance was 
obtained. A very comprehensive EIA report [3] was carried out and contributed to the 
openness from the two future owners of the farm. The project was approved without 
any serious objections. 

Environment Impact Assessment 

The most important studies were covering impact on/from 

·  Visual  
·  Noise  
·  Frogs 
·  Shadow 

The Visual impact was decisive for the location of the turbines along the coast and their 
physical size. Into account was taken the two chimneys from the Avedøre Power plant 
and the height of the boiler houses as can be seen on the visualization. 

 

Figure 2: Visualization of the 3 turbines, source [3]. 



The noise aspects were carefully calculated and mapped. The existence of a nearby 
highway was important and how to incorporate the noise pattern from the wind turbines 
resulted in many questions from the general public. A special report about low 
frequency noise was established. 

 

 

Figure 3: Noise distribution in dB(A), source [3]. 

A special frog (Grønbroget tudse, Bufo viridis) is living in the area and can be expected 
to pass the building site during the construction phase. Special mitigation measures are 
taken. 

 

Figure 4: The frog (Grønbroget tudse, Bufo viridis) living in the area, source [3]. 



 

The shadow mapping was important as the turbines can be seen from almost all parts 
of the county. Fortunately the direction of the sun in relation to the populated area is 
not critical. 

 

Figure 5: The shadow created by low sun in hours/year, source [3]. 

Timetable 

It is the target to establish the two first turbines; Siemens 3.6 MW turbines with an 
oversized rotor, prior to the COP15 meeting in Copenhagen, December 2009. The third 
turbine with a larger rated power can first be established during 2010. The very short 
timetable called for an offshore solution as the dike could not be worked on during the 
storm season. As the water depth is only a few meters around the site it is not possible 
to use vessels to place the turbines. Therefore the foundation site for the two first 
turbines had to be very close to the dike so cranes on the dike could be used.   

Foundation 

Standard gravity foundations based on concrete were used. As the water depth at the 
site is less than 2 meters the distance from the dike had to be minimized so cranes can 
operate from the dike. Vessels were not possible to use in placement of the turbines. 

 

 

 



 

 

Figure 6: Layout of foundation for the two 3.6 MW turbines, source [3]. 
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Figure 7: Foundation May 2009, source [4]. 



Wind turbines 

The Siemens 3.6 MW turbine usually has a 107 meter rotor. In order to have better 
performance offshore, an oversized new developed rotor with a diameter of 120 meter 
was chosen. The figures are illustrating the higher energy content as function of the 
velocity of the 120 m rotor (blue) and the 107 m rotor (red). 
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Figure 8: The energy content as function of the wind speed obtained in the reference 
turbine (107 meter rotor, red) and the actual turbine (120 meter rotor, blue), source 

DONG energy. 
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The EIA was accepted locally and by the authorities without any serious objections. 

The communication strategy used has shown up to be a success as very few protests 
have been registered. 

Having individuals involved as investors seems to be a success as today 70% of the 
shares have been signed for. 

The very narrow timetable has been followed until today and the two first turbines are 
expected to be in place late October 2009. 
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