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• wind turbines are subjected to atmospheric turbulence!

• potential impact on...

• ...power output:  grid fluctuations

• ...torque:  drive train failure

• ...loads:  lifetime 

 [Carrasco et al., 2006; Sørensen et al., 2007]

 [Musial et al., 2007; Feng et al., 2013]

 [ Burton et al., 2001]
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IEC 61400-1-ED3, 2005 wind turbines, design requirements

[Wächter et al. 2012]

⌧ = 3 s • offshore wind data

• non-Gaussian, intermittent increments

• underestimation of extreme events
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IEC 61400-1-ED3, 2005 wind turbines, design requirements

[Wächter et al. 2012]

⌧ = 3 s • offshore wind data

• non-Gaussian, intermittent increments

• underestimation of extreme events

once a year          every 5 minutes!
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• intermittency not reflected correctly by 
Kaimal model

• datasets nearly equal acc. to mean + TI
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• strongly different regarding increment PDF

• intermittency not reflected correctly by 
Kaimal model

Impact on wind turbines?

• datasets nearly equal acc. to mean + TI
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Inflow A) Inflow B)

equal according to 
mean+ TI

intermittent flowGaussian increments

Does the turbine ,see‘ the difference?
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• hot wire data

• measured at rotor plane

• no turbine installed
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• discrepancy between Gaussian assumption 
and intermittency reproduced in the lab!

• effect of properties beyond mean + TI 
(intermittency) isolated 
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Turbine reaction - thrust
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!Gaussian inflow

Gaussian thrust

!intermittent inflow

intermittent thrust

 no ‘filtering’ of intermittency by the turbine
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Intermittent characteristics remain present in turbine data !
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One second data, multi MW nearshore turbine
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 [Milan et al. 2013]
 [P. Milan]
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