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Larger scales of wind speeds
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For the simulation of power fluctuations from wind farms, the power spectral density
of the wind speed in a single point, and the coherence between two points in the
same height but with different horizontal coordinates are estimated based on wind
measurements on Risø’s test station for large wind turbines in Høvsøre, Denmark.

A major issue in the control and stability of electric power systems is to maintain the
balance between generated and consumed power. Because of the fluctuating nature
of wind speeds, the increasing use of wind turbines for power generation has caused
more focus on the fluctuations in the power production of the wind turbines, especially
when the wind turbines are concentrated geographically in large wind farms.

An example of this is observations of the Danish Transmission System Operator
(TSO). Based on measurements of power fluctuations from the 160 MW offshore wind
farm Horns Rev in Western Denmark, the Danish TSO has found that the fluctuating
nature of wind power introduces several challenges to reliable operation of the power
system in Western Denmark, and also that the wind power contributes to deviations
in the planned power exchange with the central European (UCTE) power system, see
Akhmatov et. al. [1]. It was also observed that the time scale of the power fluctuations
was from tens of minutes to several hours.

A model for simulation of simultaneous wind speed fluctuations in many points – cor-
responding to many wind turbines – with different horizontal coordinates has been
developed by Sørensen et. al [2] and implemented in the software program PARK-
WIND.

The model used in PARKWIND is based on power spectral density (PSD) of the wind
speed in a single point, and the coherence between wind speeds in two points. The



purpose of the present work has been to assess the presently used PSD and coherence
functions.

For that purpose, wind measurements on Risø’s test site for large wind turbines in
Høvsøre, Denmark have been used. Simultaneous measurements from 4 met masts in
78-80 m height and with distances up to 1228 m are used. The measured PSDs are
compared to the conventional Kaimal spectrum [3], and the measured coherences are
compared to suggestions by Schlez and Infield [4].
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