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The wind turbine controller uses the generator rotational speed, which can be easily measured through a sensor, as 
a feedback signal. The torque controller, the pitch controller, and the drive-train damper all use the generator 
rotational speed signal measured through the encoder sensor. Since the signal measured through the encoder 
includes noise and vibration signals of the rotating shaft, a low-pass filter is essential. A second-order low-pass filter 
was considered in the generator rotational speed feedback signal for the power controller. In this paper, when the 
2nd-order low-pass filter is used for the generator rotational speed used as a feedback signal for a MW wind turbine, 
the shaft load response according to the magnitude of the natural frequency of the 2nd-order low-pass filter is 
checked and an appropriate natural frequency value is determined. Numerical simulations were performed by 
implementing the NREL 5 MW wind turbine model with Bladed, a commercial software, and checking and analyzing 
the low-speed shaft torque response and damage equivalent load to turbulent wind speed above the rated wind speed. 
Both the power controller and the drive-train damper were applied to the NREL 5 MW wind turbine. The drive-train 
damper uses a 2nd-order band-pass filter applied in an actual wind turbine. The damage equivalent load of the low-
speed shaft torque according to the natural frequency of the 2nd-order low-pass filter was confirmed at turbulent 
wind speeds with average wind speeds of 12, 16, 20, and 24 m/s. The damage equivalent load of low-speed shaft 
torque tends to increase as the wind speed increases. It was found that if the natural frequency of the 2nd-order low-
pass filter was 5 rad/s or less, it was not appropriate because the damage equivalent load of the low-speed shaft 
torque could become very large. Considering all wind speeds above the rated in terms of the damage equivalent load 
of the low-speed shaft torque, it was confirmed that the natural frequency of the 2nd-orer low-pass filter was about 
6 to 10 rad/s. 
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