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Analyzing the dynamic response of an offshore wind turbine with field test data
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Abstract: Earthquake is one of the major natural factors threatening the safety of offshore wind turbines (OWTs). Nevertheless, the
field test data analysis on OWTs under earthquake excitations has not yet been published within China. This paper analyzes the
dynamic responses of a real OWT located in a seismically active area. The SSI method is used to identify the modal parameters of the
OWT. It is claimed that the FA and SS signals collected by the sensors are coupled due to the yaw motion of the nacelle and the
relationship between the modal parameters estimated with the coupled and decoupled signals is theoretically proved. The results show
that the natural frequencies and damping ratios identified are the same before and after a yaw motion while the mode shapes are
possibly different; the earthquake has a dramatic impact on the structure; and the first FA and SS bending modes contribute mostly to
the vibration of the OWT without earthquake excitations. However, the earthquake excited some high-frequency modes. As a result,
the upper rather than the top of the tower had the largest vibration. The dynamic response analysis is conducive to the seismic design of
OWTs.
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Fig. 1 Sensor placement on the tower
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Fig. 3 Acceleration of measurement points S1 and S2 before the earthquake
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Fig. 4 Stabilization diagram before the earthquake
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Fig. 5 Acceleration of measurement points S1 and S2 during the earthquake
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