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ABSTRACT

In this study, we describe a method to analysis dynamic behavior of an offshore wind turbine in
the frequency domain and expected effects of the method. An offshore wind turbine, which is
composed of platform, tower, nacelle, hubs, and blades, can be considered as multibody sys-
tems. In general, the dynamic analysis of multibody systems are carried out in the time domain,
because the equations of motion derived based on the multibody dynamics are generally nonlin-
ear differential equations. However, analyzing the dynamic behavior in time domain takes lon-
ger than in frequency domain. In this study, therefore, we describe how to analysis the system
multibody systems in the frequency domain. For the frequency domain analysis, the non-linear
differential equations are linearized using total derivative and Taylor series expansions, and then
the linearized equations are solved in time domain. This method was applied to analysis of dou-
ble pendulum system for the verification of its effectiveness, and the equations of motion for the
offshore wind turbine was derived with assuming that the wind turbine is rigid multibody sys-
tems. Using this method, the dynamic behavior analysis of the offshore wind turbine can be
expected to take less time.
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Fig. 3 Double pendulum - Using generalized coordinates
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Fig. 4 Dynamic response analysis in time domain
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