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Vibration Characteristics of the Tower Structure
of a 750kW Wind Turbine Generator
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ABSTRACT

Vibration response of the tower structure of a 750kW wind turbine generator is investigated by measurement

and analysis. Acceleration response of the tower under various operation condition is monitored in real time by

vibration monitoring system using LabVIEW. Resonance state of the tower structure is diagnosed in the

operating speed range.

To predict the tower resonance frequency, tower is modeled as an equivalent beam

with a lumped mass and Rayleigh energy method is applied. Calculated tower bending frequency is in good

agreement with the measured value and the result shows that the simplified model can be used in the design

stage of the wind turbine tower.
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Fig. 1 750kW wind turbine generator

Table 1 Specification of 750kW W/T

model J48(JEUMONT)

‘rotor shaft horizontal

hub height 46 m

rotor diameter 482 m

number of blades 3

operation speed 8-26.5 rpm

rated wind speed 14 m/s

cut-in wind speed 4 m/s

cut-out wind speed 25 m/s

survival wind speed g?xr?ng‘/; seconds

power control system stall

rotor-generator coupling direct-gearless
rotor with blades

weights nacelle: 30938811((5
tower : 40000kg
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Fig. 2 Drawing of the manufactured tower
structure
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Fig.3 Tower stiffness in the resonance
diagram of 3-bladed wind turbine.
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Fig. 5 Measurement of the acceleration
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Fig. 6 Position of the acceleration on the

tower circumference.
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Fig. 7 Block diagram of the acceleration
and wind condition measurement.
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Fig. 8 3-dimensional spectrum under operation.
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Fig. 9 Level of the peak vs. rotating speed.
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Fig. 10 Wind speed and rotor speed.
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