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ABSTRACT Power production is one of the main objectives of wind turbines. Pitch control is utilized to adjust the power produced to
the rated value when the wind speed is over the rated value. In real wind turbines, pitch actuators, such as an electric motor or
hydraulic actuator, are used to control the pitch angle of the blades. As the length of the blades in the MW wind turbines becomes
longer, the mass moment of inertia of the blade increases. This means that there is a limitation to the bandwidth of the pitch actuator.
In this study, we investigated the reduction of the mean power, power dip, standard deviation of the power, standard deviation of the
rotor speed, and rotor overspeed quantitatively according to the bandwidth of the pitch actuator for a 2 MW wind turbine. The
simulation results showed that a bandwidth of more than 15 rad/s is appropriate.

Key words Wind turbine(3% 2 €] %), Pitch controller(3] ] A| o] 7]), Pitch actuator(3] %] F-%7]), Bandwidth(th 9 %), Power(Z
g1t ¢]), Rotor speed(2H 2|7 &%)

Nomenclature N, :nonlinear parameter for pitch angle, Nm/deg
B,, :equivalent damping, kgm®/s P, :power output, W
Cymax maximum power coefficient R :rotor radius, m
G,,(s) : transfer function of pitch actuator T, :aerodynamic torque, Nm
J, : rotor’s mass moment of inertia, kgm® T, :generator torque, Nm
J,  :generator’s mass moment of inertia, kgm’ V. wind speed, m/s
J,  :equivalent mass moment of inertia, kgm’ {3, :generator speed, rad/s
K,, :optimal model gain 2. :rotor speed, rad/s
N,  :gearbox ratio : air density, kg/m3
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B :pitch angle, deg
A :tip speed ratio
A

: optimal tip speed ratio
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Table 1. Parameters of a 2MW wind turbine

Parameters Value Unit
p,max 0.4662 -
/\opt 8 1 -

R 40 m

J, 6,028,971 kgm?
4, 60 kgm?
B 0 kgm?/s
Ngb 83.33 —
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Table 2, Statistics for responses according to the bandwidth
of the pitch actuator

Wpw 2, 7,
Mazx. Mean S.D. Mean S.D.
(radfs)
(rpm) (rpm) | (rpm) | (M) | (MW)
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