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LPYV fault diagnosis of wind turbine pitch actuator based on interval prediction

WU Dinghui, LIU Wen
(Key Laboratory of Advanced Process Control for Light Industry, Jiangnan University, Wuxi 214122, China)

Abstract: In light of the problem that the pitch angle output changes caused by the pitch system faults of the wind turbine,
an inverter predictor approach is proposed to diagnose the fault of the pitch actuator based on the Linear Parameter Vary
(LPV) model of pitch system of the wind turbine. Firstly, the hydraulic pressure is selected as the scheduling variable and
the nonlinear model of pitch system of the wind turbine is transformed into LPV model, making the model more precise.
Secondly, considering the boundary problem described by model uncertainties, the interval prediction algorithm is
introduced. Then the fault is judged according to whether the output of the pitch angle is in the range upper and lower

bound. Finally, the proposed algorithm is simulated in the wind turbine system. The simulation results show that the

proposed algorithm can estimate the pitch actuator fault well and the robustness of the fault diagnosis is improved.
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Fig. 1 Model structure of the wind turbine system
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SR, fH SR, fH
K, 2.7 GNm/rad N, 95
A 10387 m? B, 945 Nm/(rad/s)
P 1.225 kg/m’ B, 3.03 Nn/(rad/s)
J, 55 Mkgm? B, 27.8 Nm/(rad/s)
J, 390 kgm?

3.3 HELERSH
ToHBEIEAT: XTI HLAE R X H s A
MO0 NI4T, SR AR AN, Wik 3

s, AP R, S Bt A A X
ERBRA AT HUIE R ISR G DR I
HI 3 G AN RE AL AR, SR A 11 S Fs
HH A T 2 B X P AN T AR A EA T AR N R 2,
Kl 4 B, (REBEstoL T, JoiesRE A w2z fl
PR, SRS 52 B R R A 2 X R T R
PR P9

19
L B -

. 18 S GBS AT
TT' |7:;:k:‘ J
z Nt et e s s A
ER AN e VT bt S A
% /

I5¢ I i s

14

20 30 40 50 60 70 80 90 100
t/s

3 ERETREEAMH-EREZIT
Fig. 3 Output of the pitch angel under constant wind

speed-normal operation
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Fig. 4 Output of the pitch angel under variable wind

speed-normal operation
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Fig. 5 Output of the pitch angel under constant wind
speed-additive fault
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speed-additive fault
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speed-high air content in oil
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