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Variable pitch control for wind energy conversion system with
LPV dynamic compensation

SHEN Yan-xia, ZHU Yun, JI Zhi-cheng

(Institute of Electrical Automation, Jiangnan University, Wuxi Jiangsu 214122, China)

Abstract: When the wind speed exceeds its rated value, pitch angle is regulated to maintain the constant power output,
and the mechanical oscillation of the wind energy conversion system(WECS) is reduced by controlling the electromagnetic
torque to keep the generator speed at its rated value. The nonlinear mechanistic model for WECS is established. The
linear parameter varying(LPV) system model is derived. Based on the multivariable(MV) control strategy, we employ the
LPV gain scheduling technique to dynamically compensate the pitch angle and the electromagnetic torque. Experiment
results based on the hardware-in-the-loop simulation platform for WECS show that the output power error is reduced by the
compensation, and the fluctuation of the motor speed and torque are decreased, resulting in a better dynamic performance.
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Fig. 1 Basic structure of variable speed variable pitch WECS
2.1 X% (Wind turbine)
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Fig. 2 The structure of pitch servo for WECS

2.4 JRHBE (Model of wind speed)
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3 #HIER ¥ (Controller design)
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Fig.3 Multivariable control with LPV dynamic

compensation

3.1 ZZAE#H|(Multivariable control)
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Fig. 4 Hardward-in-the-loop simulation platform for WECS via dSPACE
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Table 1 Experiment parameters
SR 88 ST ZHUH
R 25m Qhret 200 rad/s
i 6.25 n 0.95
Jr 0.263 kg - m* Ts 0.05 s
Ly 150 m TGmax 40 Nm
Tw 10s Jg 0.01 kg - m?
Prot 6000 W Ji 0.09 kg - m?

Z A BRI S H ey = 1000, K, = 0.1,
Ki = 0.1; AN HCME R 8k = 1, kg = 200.
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K(p(t)) =
0.92257 0.002314 0.00698
[—0.11595 —0.01049 —0.0099]

) —0.47498 —0.0048 —0.0019
7 —0.001248 —0.000164 —0.00011

—0.0004 —0.0006 —0.00043
¢(t) [ - (24)

—0.00008 O 0.000005
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Fig.5 Wind speed
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