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Summary:
The wind turbine drive‐train is an integral part of the turbine that converts rotational kinetic energy from the
wind to electrical energy. Ensuring reliable and robust operation of the drive‐train necessitates developing an
accurate dynamic response model that includes its aero‐dynamic interaction with the wind, torsional and
translational responses of its mechanical components, as well as electro‐mechanical interaction at the
generator. This presentation will describe a high‐fidelity lumped mass model of the wind turbine drive‐train,
which is integrated with FAST, an openly available aero‐elastic code developed by the National Renewable
Energy Laboratory (NREL). This wind turbine drive‐train model will be investigated for its dynamic response,
and implications of the obtained results on controller design and safe operation of the turbine will be
discussed. The drivetrain model will be extended to investigate the effects of drive‐train faults, such as broken
gear teeth, on the dynamic response of the drive‐train. Currently, the vibration based monitoring of gearboxes
is most well‐studied because of the ease of measurement from the stationary sensor attached to the gearbox
housing. However, the vibration spectrum obtained from a planetary gearbox, which is widely employed in
wind turbine drive‐trains, can be fairly complex due to the relative motion of the planet gears with respect to
the stationary sensor attached to the gearbox housing. A geometry-based analytical model will be presented
that allows for an understanding of the complex vibration spectrum measured by fixed sensors attached to the
stationary ring gear. This analytical model allows prediction of the frequency locations where dominant
response is located for healthy gearbox operation, as well as, for operation of gearbox with local faults such as
broken, pitted, or worn teeth. In the case of wind turbines, the voltage/ current measurements from
generators are readily available and thus can be used for monitoring applications. Finally, we will investigate
the effect of gearbox faults on the voltage/ current measurements from the generator.
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