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LOAD ESTIMATION OF A WIND TURBINE SUPPORT STRUCTURE DURING OPERATION
AND VALIDATION BY MEASUREMENT
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ABSTRACT

In this study, numerical simulation for the load estimation on the support structures
during the operation of wind turbine was validated by measurement and the load
characteristics of the support structure were investigated. Following results were
obtained. The simulation shows good agreement with the measurement in terms of
fore-aft tower base moment including mean value, standard deviation, maximum
value and the power spectrum density. The gain scheduling has to be modelled
appropriately for the accurate estimation of fore-aft tower base moment. The fore-aft
moment on the tower shows maximum value at rated wind speed at the base of the
tower, while at the tower top, the maximum load is observed at the cut-out wind
speed. This is because the fore-aft moment is dominated by the thrust force on the
rotor at the tower base while dominated by the moment on the rotor at the tower top.

Key Words: Wind turbine support structure, Load estimation during turbine
operation, Validation by measurement
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