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Individual Pitch Control of NREL 5MW Wind Turbine

in a Transition Region

Yoonsu Nam and Yo Han La*

Dept. of Mechanical and Mechatronics Engineering, Kangwon Nat'l Univ.
ABSTRACT

Rotor blades experience mechanical loads caused by the turbulent wind shear and an
impulse-like wind due to the tower shadow effect. These mechanical loads shorten the life
of wind turbine. As the size of wind turbine gets bigger, a control system design for
mitigating mechanical loads becomes more important.

In this paper, individual pitch

control(IPC) for the mechanical loads reduction of rotor blades in a transition wind speed

region is introduced, and simulation results verifying IPC performance are discussed.
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Table 1. NREL 5MW Wind Turbine data

Rotor  diameter 126 m
Hub height 90 m
Gearbox ratio 97
Rated rotational speed 12.1 rpm
Cut in wind speed 4m/s
Cut out wind speed 25m/s
Rated wind speed 11.3 m/s
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Fig. 1. Wind energy distribution
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Fig. 2. FFT of blade and hub thrust force
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Table 2. Phase margin(PM) of IPC loop

ki/kp 1 2 3 4 5
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Table 3. IPC on/off quantitative analysis
mean of standard deviation mean of standard deviation
. . Mys1(DEL)
rotor speed of rotor speed electric power | of electric power
unit rpm rpm kW kW kNm
|PC off 11.6 0.949 4027 1170 6573
IPC on 11.6 0.948 4015 1163 5718
(on-off)/off(%) 0.0 -0.2 -0.3 -0.6 -13
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