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Research on the modeling and simulation of permanent magnet direct-driven
wind turbine rotor imbalance fault

DENG Xiaowen', PAN Qiaobo" 2, GAO Qingshui'
(1. Electric Power Research Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China;
2. School of Automation Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: Aiming at the problem that the rotor mass imbalance has a strong impact on the safe and stable operation of the
wind turbine generators, the impact of the fault on the motor speed and generator power is derived theoretically based on
the description of the mechanism of the failure. Matlab/Simulink model which contains the wind turbine model, driven
train model and the generator model under the fault state is established. Setting up different simulation examples from the
quantitative point of view, signal feature and change curves of motor speed and generator power in both time domain and
spectrum domain are analyzed accordingly. And the motor speed and generator power signal are obtained which have
detected the 1st frequency and 2nd frequency of the rotor under the fault. With the imbalance increasing, the amplitude of
Ist frequency and 2nd frequency is increased too. In the turbulent wind speed conditions, the motor speed and
electromagnetic power spectrum in the low frequency band show continuous spikes. The method can be applied to the
direct-driven wind turbine fault diagnosis system to identify the rotor mass imbalance and determine the size of the
imbalance mass.
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Fig. 1 Permanent magnet direct-driven wind power system

BIEE

1.1 HRREANTFEER

RIHLIE R 2R ¢ e e 48 (1) 2, rp
HARIELE Ay 2B B LAEOXRERIH R 2L Co(B, A7
KAV EAEES S KPR 7L 5
PP (1) BETAENRHE: (2) BE T M =R,
FET R RIS TS, AR UK
SERIMTERZH, W R Co. FHHRE CL
BEIOA o ARAL EEUREAE Ih 2, DLRsR K 1 A3
FBEHAE A7 r AR B 0 O s
TS T — R, R, BN

Moo M TIT MR BB EB7E, 3T
A BT R S H0 D, AR
5. WREN R Co(B, AYRFIE I K3RAS, 15
FESI ZEIALE N iy RGN XS S WU H 5
R, BRI b A S AR WU S A R AR N
5 Sz Lo ASCATRTE L, 2% 8 REAE
1) e ST Ees B o T s A R I R (TP P S
BIFFAE AR T V2 58 A A WE I 48 s AN
B ol ORI Y (SR o AR IR B, XU H L
AR 1)

T, =pRV’C, (B,2)/(21) M

A=wuR/v
K p WBREE; R WHRYAR; ou AR
H(HEIRHLLL L) RAFE DL NS T E) v b
A WALISATERE KUE & CL T THU, Ce(B, 1)
N4 IR B R D RUB R ) ) B R A5 H I i o H b
164 ™" 707 B2 PR T A R A KA
33,

T = R AP X IPL, B e AN R I
WUBREE AR AL, A5 R P B R B R S 7, (=1,
2,3), JREAN m; (=1, 2, 3)KEEP R, 7 BAIR
BUR, AN g REl, 2 E T G (=1, 2, 3)
KA E SRS v (=1, 2, 3)F5%E, B
T R = AN E AR R BN E 1 0 BT ER
BE A28k, DTN 35 TR 48 ik LR i K e )i
ez B0 I E RS R 234 80 7 T AR,
FOPRE, BUEHF A VAT R . 4%
R BRALDIRES Ry 53000 1, RS T AN Al
B ] LSS RO BRALIRZS R, AR B 5 A A A
@, BEERBALO f ALE, AN RN my, B
58 DU ooy BERG AR R T . e i A
iy i S R B E W 2 .

Z G AR LR, A ingE
T HR R BE A e R AR R AT AR, R
AU RS R 58T N



AL,

JKAE L YRR LZE P e AN o A R A I - 37 -

]I': T +m,gr, Sin(a)Mt +9) )

2 MERETTEHEEYREE

Fig. 2 Equivalent schematic of rotor mass imbalance fault
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