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Figure 8. (Left) power curve of the turbines at the Anholt wind farm derived from the SCADA of free-stream turbines compared to the

manufacturer power curve. (Right) gross wind-farm power derived from the SCADA for the free-stream turbines compared to that derived

from the power curve (PC)

3.4 Model uncertainty

Also based on the SCADA’s 7440 10-min values, we find an optimal block length for the circular bootstrap of 242 samples. In

average, such sample length corresponds to about 10 days, which is long enough to capture the correlation between samples.

We use 10000 bootstrap replications and find that, e.g. ε for the Park-quadratic model stabilizes after 2000 replications. Figure

9 shows the distribution of ε for all models where positive ε values denote a model that overestimates the power (underestimates5

the wake loss), whereas negative ε values a model that underestimates the power (overestimates the wake loss).

For the particular case of the Anholt wind farm and for the filtered SCADA used in the analysis, Larsen-linear has the

distribution with lowest bias and the second largest σ value (after Park-linear), whereas Larsen-quadratic has the highest bias

and lowest σ values. The results for Park-quadratic and Fuga are similar, both bias and σ. Park-linear, as expected due to the

previous results, is the only model systematically overestimating the wake loss. If we could extrapolate these results to an10

AEP analysis, we would expect non-conservative AEP estimations (except for Park-linear), being Park-quadratic, Fuga and

Larsen-linear slightly optimistic and Larsen-quadratic too optimistic.

4 Discussion

It is important to note that some of our results depend on the methods we use to derive the undisturbed inflow conditions of

the wind farm. We show that for power analyses of individual turbines, whose inflow conditions are greatly affected by the15
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