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Speed Control of a Wind Turbine System Based on
The Model of Reference Pitch Angle

Min-Ho Choi*, Jong-Hwan Lim** and Jong-Chul Huh**

ABSTRACT

The paper presents a speed control algorithm for a full pitch-controlled wind turbine system. The design of
a controller. in general. is performed by linearizing the torque in the vicinity of a operating point assuming the
tip speed ratio is constant. For speed control. however. the tip speed ratio is no longer a constant. so that

linearization of the torque in terms of a wind speed and pitch angle is impossible. In this study. a reference
pitch model is derived in terms of a wind speed. angular velocity. and pitch angle. which makes it possible to
design a controller without linearizing the non-linear torque model! of the blade. The validity of the algorithm

is demonstrated with the results produced through sets of experiments.

Key Words : Wind turbine system. Pitch control, Power control
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Fig. 1. Control strategy of a wind turbin system.
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Fig. 2. Hydraulic propositional Valve.
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system.
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Fig. 5. Block diagram of the hydraulic control system.
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Table 2 Physical parameters of a wind turbine system

Symbol Value
Xus _ 22.61( Kp SE+KS+ K ) Jeq 0.095 (Kg - )
XL~ ST+ (23261 Kp+59.32) ST+ 232.61KS+232.61 K, b 0.02(N - 8)
(11) n(=M1/M2) 6
B 2
Table 1. Physical values of the hydraulic system p 12 (Kg/ni)
Symbol Value Kx 0.164 (mm/degree)
Ap 4.25(cnh)
Mt 7.97(kg) Table 3. Resources of blade
vt 35.03(crt) toms RESOUTCes
Ae L4X104{ke/ort) Blade section NACA 4415
Kce 0.08(cit/s)/(N/cd) Tip chord 20 mm
Ka 16.60(c/s)/V Root chord 10 mm
Length 460 mm
Hub Length 70 mm
v, Za 3 nE Taper Ratio 0.55
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