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Maximum load estimation on a wind turbine support structure during power production
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ABSTRACT

In this study, dynamic load calculation of a wind turbine was carried out to estimate
the maximum load during power production. Based on the results, an empirical
formula for the estimation of maximum load during power production was proposed.
Proposed formula for the estimation of the moment on the rotor shows good
agreement with the simulations. A model to estimate the maximum tower moment
was proposed by combining conventional model for the tower moment induced by
thrust force and the proposed model of rotator moment. It was shown that proposed
model shows good agreement with the simulation. A new convergence criterion for
load extrapolation was proposed. By applying the proposed criteria, the coefficient of
variation of the estimated design load was reduced from 8.9% to 5.6%. An universal
extrapolation coefficient was proposed by subtracting the mean value from both
design load and mean of the maximum load and it was shown the proposed
coefficient can be applied to any height of the tower.

Key Words: Wind turbine support structure, Maximum load estimation, Empirical
formula
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