Spatial Wind Energy Correlation and Intermittency: Wake Effects of 15MW Turbines in the North Sea
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Wind Speed: Wind speeds vary significantly across sites, with N | h | 5000
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Sleipner showing the highest speeds, while Finol exhibits more

consistent wind conditions. Winter sees the strongest winds due to Monthly Mean Wind Speeds Across Sites.
Mean Wind Speed Over the Months
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Wind Direction: Predominant wind directions are from the south,
shaping turbine layout strategies. At Heidrun, a notable seasonal
shift to northern winds during summer highlights the importance of
adaptive planning to capture energy effectively.
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Turbulence Intensity: Turbulence levels are highest at Heidrun, | | | | | | | | | | |
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posing challenges for wake recovery but helping mitigate wake losses Month
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in winter. Higher turbulence in winter across sites promotes faster 3000

wake dissipation, making northern sites more favorable for reducing
wake propagation.

Power Production and Wake Loss

Power and Wake Loss Across Sites (Monthly Series). . .
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Intermittency

Correlation:
Interconnection of distant sites with low correlations, such as Heidrun with

Yearly Correlation Matrix with Standard Deviations.

Ekofisk or Finol, is suggested to help reduce simultaneous low-production
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events, improving stability. Seasonal trends show lower correlations in
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zero-power production events. This makes such pairings highly effective for
ensuring reliable and continuous energy output.

Uncertainty in Maintenance

Description:
Northern Sites: Heidrun and Draugen face challenges due to Phase and Wind Speed Distributions.
wind-wave misalignment, higher phase speeds, and extreme wind Phase Speed and Wind Speed Distributions for Different Sites Maintenance Weather Windows (Ekofisk).
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Finol benefits from balanced weather windows and lower variability.

Conclusion

Wind Condition Power Produced Intermittency Uncertainty in Maintenance
Analysis Summary: Heidrun
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