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Abstract: As the installed capacity of wind turbines grows rapidly and cumulative operation time continues extending, the maintenance
issue of the wind turbines becomes increasingly prominent, it is necessary to develop effective wind turbine fault diagnosis and prognosis
systems urgently. In this paper, the main fault characteristics of wind turbines are summarized from two aspects of fault diagnosis and
fault prognosis. Aiming at the difficult problems in fault diagnosis, the research status of the fault diagnosis approaches based on
vibration, electric signal analysis and pattern recognition algorithms for wind turbine fault diagnosis are analyzed and summarized. The
technical characteristics, limitations and future development trends of different approaches are pointed out. Aiming at various
characteristics of mechanical structure and electronic system degradation in wind turbines, current research development of the fault
prognostic approaches for wind turbines are summarized. The fault prognostic approach fusing the physics-of-failure model and data-
driven model is proposed. Finally, the new development and the problems requiring further study for the fault diagnosis and prognosis of
wind turbines using supervisory control and data acquisition (SCADA) data are summarized.

Keywords : wind turbine; fault diagnosis; fault prognosis; supervisory control and data acquisition (SCADA)

FEHL, BEAE Sy — b & (5 ] £ 4= RE JRUBOR 88 52 31 1 57 4%
e A E AL, KT R HBILZL (TR RR XU AL ) 1 DR XL RE e
P L BE IR G SR A 1 3 1 RAR PR A i o IXUREL AL
WG BTG e [n) Y H 25 58 8, BN T s IRBE VR ARVE TR  SCIBASE Y PREEE S 1 Is R0 4 X DL K i

1 5]

I

ki H 1:2016-06  Received Date: 2016-06
* eI < K A RBE AL (51505424, 51675484) (VLA H A RLF A4 (LYISE050019 ) 51 H %5 Bl



1042 & I £ ¥

38 %

T BTV X8, ELALAE — M 2 B e s i JL ok &2 B
KR AS , BRI XU UL H 3B TR AR PR af , 2k
WA Bt AT ORI, fili L AN XU AL A 4
g A B4 B R 10% ~ 15% F120% ~35%
ZEAt PRI KU L7 0 25 R T A3 A7 T 54 ) R
S &P ST

IR LA A 2 5, 2 2 3 o X3k 114
AR AR A, 24 X ke 28 5 XU FFE S [l it B B ) R
SEATE A2 B A8 AS i e 2 e, 1 3 Ay 5
=l 3 ) R R AL 2L 190 b S B R TR0, n ik K L 1 4
BRI HILEE , 2ond IR LERL 38 4T AT S 30 b K 1 5
w2 Al B RS I TS
FTEE R, B0 G XU L AR R A R A L 4
P K 52 ~237 h' MR 1500 30T i R &
AL RIS, AN AT B B BB B SR e, &5 S B (E
10 J7 ETCHY N FE A 2 RO AL T 0E 32 400 5 3 A1, 4
& X1 & AL 4 2252 2% S KA CnE K.
SR IRAE) M TR O T R A M B
B2 3T R P, D BB PR B R S B4 31T
SRR B 55 4 1 38 U0 7 B e XU L4 A 38 47 7T 5
P, W0 R BILZEL B B A

R SCE B R Fh ML 2L 0 A 0 0 R L, X il
WS TN A BT T 130087, 38 1 2807 8 XE
LS A I s A S — A R 5 9 7 1o, A3t [ A A 6 450
ITEONGE =

2 KMARBINARRIR

Py e Ge i eoRE 3 B, A R XUHL BILZH A 25 BIL 2 1 A
2001 4Ff#) 24 GW 4 K3 T 2015 4F [ 433 GW'™ | Hriep
=] XU AL A 2R L2 1 D 2001 45 400MW e 1 K 2]
T 2015 A4 145 GW B 1 iR, AR 24 /A9 3 K
PO W F] 2020 A 43k XU AL AL 9 2 P4 R A F
800 GW''*' NP 2 Fram. A 1 HE— Al ok AE IR AN BR 5 1)
L [ R R SR Y 22 51 2 BB VR 9 i i 1 1) 2020 4F
r [ XU B Y 26 BIL A 1A F] 200 GW, 2030 4 ik %)
400 GW ,2050 4Fik%] 1 000 GW & & HEr "',

400 000

40000 | o ote-Am T

4000
—¢— i1 [H

FIH LA B/MW

4004 1 ! ) ) 1 )
20014F 20034F 20054F 20074F 20094 20114 20134 20154

Bl 1 2001 ~2015 4 XL R HHLA &

Fig. 1 Cumulative installed wind turbine capacity
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Fig.2  Global cumulative installed wind turbine
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Fig.5 Fault distribution caused by different parts
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model based fault prognosis approach for wind turbine
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