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Abstract

This paper introduces a methodology for NREL 5MW wind turbine, which is the variable speed and variable
pitch (VSVP) control system. This control strategy maximizes the power extraction capability from the wind in
the low wind speed region and regulates the wind turbine power as the rated one for the high wind speed region.
Also, pitch control efficiency is raised by using pitch scheduling. Torque schedule is made of torque table
depending on the rotor speed. Torque control is used for vertical region in a torque-rotor speed chart. In addition
to these, mechanical loads reduction using a drive train damper and exclusion zone on a torque schedule is tried.
The NREL 5MW wind turbine control strategy is comprised by the generator torque and blade pitch control.
Finally, proposed control system is verified through GH Bladed simulation.

Keywords : Wind Turbine(Z#E%l), Torque control(E= #|¢]), Exclusion zone(& %33 F7}), Tower loads
(e+] 3}%), Pitch control(3] 2] #]9]), Load reduction(d+5#7}), Drive train damper(s2 A€ 7H7])
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Table. 1 NREL 5MW WT data”

Rotor diameter 126 m

Hub height 90 m
Gearbox ratio 97

Rated rotational speed 12.1 rpm

Cut in/ cut-out wind speed 4 m/s, 25 m/s
Rated wind speed 11.3 m/s
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Fig. 5 Frequency response of a torque control loop
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