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IEA Task 23 Back-to-Back Workshops:

Offshore wind farms – wake effects and power fluctuations
Place and time: Risø DTU, Risø Campus, Denmark, February 25-26 2009
The technical/scientific societies working with wind turbine wake effects with respect to energy production and structural loading and (electrical) power prediction and quality, respectively, may not find many chances to meet and exchange experiences and ideas. The ambition in placing the two workshops adjacent to each other is to provide such an opportunity for you to meet and discuss with colleagues, you meet less regularly or not at all in other contexts. One can hope that synergy will result from such an encounter.
Should you be interested in only one of the two issues, you are welcome sign up for solely one of the workshop days. However, we hope you will stay for both.
Day 1 – Wake Effects

The first offshore wind turbine installations were made around 1990 with the purpose of demonstrating the practical feasibility, surveying the problems attached to offshore wind farming and to compile experimental evidence on various effects related to the clustering of the wind turbines. Already at that time the expectations as to the future of offshore wind power were large, but more than a decade should pass before larger offshore wind farms were realized.
From experience – both onshore and offshore – it has become clear that existing engineering software tools for determining the array efficiency of large wind farms are too optimistic. In addition to the present deficiencies of existing engineering methods, these do in reality not take into account the effect of neighboring wind farms – poetically expressed as cases on wind theft. 
Many offshore wind farms are under construction or planning and with the present political pro-renewable-energy climate, large areas of e.g. the North Sea could be clustered with wind turbines over the next 1-2 decades. Thus, the need for a new and more accurate generation of models for wind farm efficiency is more eminent than ever.
Also the structural loading resulting from wake effects is an important wind turbine design driver and both structural loading and wind farm array efficiency should be discussed at the workshop.
Presentations within the following areas are invited for the workshop:

· single- and multiple-wake of wind turbines
· small and large clusters of wind turbines
· intermediate-scale and meso-scale modelling of wind farms
Both results from modelling efforts and experimental evidence are welcome.
Day 2 – Power Fluctuations
This workshop will deal with measurements, modelling, prediction and validation of power fluctuations from large offshore wind farms, and the impact that these fluctuations have on power system operation and control. Experience with the first large offshore wind farms indicate that power fluctuations in a time scale from minutes to a few hours can become quite substantial with large offshore wind farms. An example of this is the experience of the Danish transmission system operator, Energinet.dk, with the operation of the West Danish power system after commissioning of the first large 160 MW offshore wind farm in this system, Horns Rev. 

These observations, combined with ambiguous plans for further development with large offshore wind plants, particularly in Europe, have initiated an increased interest in modelling and validation of wind power fluctuations, and for possible ways to mitigate the impact of such fluctuations. An important aspect of the modelling is the effect that the concentration of the wind power in relatively small areas has on the smoothing of the power fluctuations from a large number of wind turbines. Another relevant aspect is the difference in offshore and onshore climate, and the impact that this has on the wind variability. Finally, there is an interesting link to the impact of wakes on power fluctuations when wind direction and thus wakes are changing.
The increased variability of the wind power following with large offshore wind farms will also have an impact on the predictability of wind power. On one hand, increased variability is likely to make the predictions less accurate, but on the other hand, an extensive offshore wind power development will provide much more comprehensive information about the wind conditions, which can support better predictions. 
Presentations within the following areas are welcomed at the workshop:

· modelling of wind power fluctuations

· wind speed and wind power measurements on large offshore locations

· prediction of wind power from large offshore wind farms

· impact of power fluctuations on power system operation and control
