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Fig. 1  Control structure of yaw system
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Fig. 2 Flow chart of fault detection

TRERfE TR
B 2 TR R R 5 S B AR G 2 [ AR IO i Y A Y
ZEAH, W Z A A— B
Sl U0 9 T 7k 2 AR 9T 90K 50 R AL L O 7 22 O

31

(13)
(14)
A, () —— A E IR 2 5 r() — AT L
WEE 2% TR : mod fRFRBITYE ) i 5 real AR ARG LR
LA R
B 22 MU Ayl B e ) 72
D= 300

Kb, D, —REHH; n FEARRCR 5 () —F
AR

SR, YRS I 522 D, $ET 0,2
Z WA R GAFAE 0
32 BEREIT

FREMTTH) B B AE R R IR E TR T, I R
i B R A, S Y, 5 A BB S 30 i
e RS R G

I FH % 22 0 ¥ 05 R0 7 22 4 1 BAH, R OGN 1)
HH

(15)

Dlh,meem =/"L0 * yUUZ ( ]6)
_1N
Mo_g;rw (17)
_ 1 N
ao—n_1;<rq—uo> (18)
KA, Dy — I EME 5 o, —— RGEIEH ISR 2E

W, v —— B R, v — T I 3~5, SO R{E I E
y B35 o) — ARG H IR 2T 2
P IH P R A A R A



53] AL A5 TR 0 XA LA T 2R e BResi i 145

{D =D, RO (19)

D <D!h,me<mv %%J—_ET%L’

mean

4 (RS

A SO Matlab/Simulink 15 BV, 4 2 A A Ik
RGR . LU 1.5 MW X HLL S H00 BT R 2R 48
BRI, R KRG TR 2D LA S A 3Rk s L, Sk
w1 R,

1 EMRSEERSEH

Table 1  Model parameters of yaw system
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MODEL-BASED FAULT DETECTION METHOD FOR YAW SYSTEM OF
WIND TURBINE

Zhao Hongshan', Dong Yeye', Song Peng’, Deng Chun’
(1. School of Electrical and Electronic Engineering , North China Electric Power University , Baoding 071003, China;
2. State Grid Jibei Electric Power Co., Ltd. Research Institute, North China Electric Power Research Institute Co., Ltd.,
Beijing 100045, China)

Abstract: A model-based method for fault detection of wind turbine yaw system is presented in this paper. Firstly, a
dynamic model of three- closed-loop yaw servo system including a current loop, a speed loop and a position loop is
established, which uses a Permanent Magnet Synchronous Motor (PMSM) as the yaw drive motor. Then, comparing sensor
signals of the actual yaw system and outputs of corresponding state variables of model obtains their residuals which are
taken as fault detection criterion. Next, a threshold based on the statistical process control theory is defined as the criterion
to detect faults of the yaw system. Finally, three typical faults in yaw system, such as stuck of drive system, driven motor
damage and sensor failure, are simulated by MATLAB/Simulink. The simulation analysis results verify the effectiveness of
the proposed fault detection method for yaw system.

Keywords: wind turbines; yaw system; residual; fault detection



