F43%E F 14 W
201547 H 16 H

B EE R SR

Power System Protection and Control

ST B AU B S 47 B R 4R A SR

Z1, F3H90

(Bt R FRE&EFIR, 48 AT 361021)

A WAL PSP T LU SEiaAT s0e ik al . DUXO A LA R G 6, 3a ] s 234
%, RO RGO R ZIRE, S R TSGR A ORI T Arid il £ S (Rl S ME A Jidee B AN
BEE AR BALGRE TP AN AL, RITBhA 7 8 R B Js U, A28 K T R A X Rl R, 0 1
SOINAT A ke TRERT 2, SIASKIBRB M B AR Tl I SR et AT HE R, $RH RS g5 24
NP R e (Y- SA R W DT [ 6 e SEA IR

KRR KU, WSENE; SRR AT SIS EREG BRI

Reliability assessment for wind turbine based on weighted degree of improved grey incidence

LI Yujie, FANG Ruiming
(School of Information Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Reliability assessment of wind turbines can lay a foundation for its reliable operation. Using hydraulic system
of wind turbine as an example, according to the system’s grey and complexity, a novel method is proposed by introducing
the grey correlation analysis method into the fault tree analysis. This method adopts the dynamic identification coefficient
principle instead of artificial setting 0.5, which expands the correlation distribution interval effectively. Also, factor weight
coefficient is introduced to suffice the need of project. Application of this method shows that the importance of failure

modes can be sorted and the weak link can be found. The results can be the theoretical basis of preventing accident and
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improving system reliability.
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Table 3 Traditional grey correlation coefficients
€ =1 =2 =3 =4 =5 =6 =7 =8 =9

k=1 1 0.5169 0.788 3 0.820 1 0.736 5 0.736 5 0.3333 0.5169 0.6720

k=2 0.3650 0.5540 0.788 3 0.820 1 0.736 5 0.736 5 0.3333 0.5169 0.6720

k=3 0.3650 0.5169 0.404 7 0.820 1 0.736 5 0.736 5 0.3333 0.5169 0.6720

k=4 0.3650 0.5169 0.788 3 0.396 8 0.736 5 0.736 5 0.3333 0.5169 0.6720

k=5 0.3650 0.5169 0.788 3 0.820 1 0.419 8 0.736 5 0.3333 0.5169 0.6720

k=6 0.3650 0.5169 0.788 3 0.820 1 0.736 5 0.419 8 0.3333 0.5169 0.6720

=71 0.3650 0.5169 0.788 3 0.820 1 0.736 5 0.736 5 0.793 5 0.5169 0.6720

k=8 0.3650 0.5169 0.788 3 0.820 1 0.736 5 0.736 5 0.3333 0.5540 0.6720

k=9 0.3650 0.516 9 0.788 3 0.820 1 0.736 5 0.736 5 0.3333 0.516 9 0.444 1
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Table 4 Traditional grey relation degree

k k=1 k=2 k=3 k=4 k=5
Vi 0.6800 0.6136 0.5669 0.5625 0.5743
k k=6 =7 k=8 k=9

Vi 0.5743 0.6606 0.6136 0.5842
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Table 5 Improved grey correlation coefficients

3 i=1 i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9
k=1 1 0.5997 0.690 8 0.7323 0.690 9 0.690 9 0.444 4 0.5997 0.6211
k=2 0.4791 0.6349 0.690 8 0.7323 0.690 9 0.690 9 0.444 4 0.5997 0.6211
k=3 0.4791 0.5997 0.2897 0.7323 0.690 9 0.690 9 0.444 4 0.5997 0.6211
k=4 0.4791 0.5997 0.690 8 0.283 0 0.690 9 0.690 9 0.444 4 0.5997 0.6211
k=5 0.4791 0.5997 0.690 8 0.7323 0.3667 0.690 9 0.444 4 0.5997 0.6211
k=6 0.4791 0.5997 0.690 8 0.7323 0.690 9 0.3667 0.444 4 0.5997 0.6211
k=7 0.4791 0.5997 0.690 8 0.7323 0.690 9 0.690 9 0.860 1 0.5997 0.6211
k=8 0.4791 0.5997 0.690 8 0.7323 0.690 9 0.690 9 0.444 4 0.6349 0.6211
k=9 0.479 1 0.5997 0.690 8 0.7323 0.690 9 0.690 9 0.444 4 0.5997 0.3899
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Table 6 Weight of each grey correlation coefficients

Wi i=1 i=2 i=3 i=4 i=5 i=6 i=7 i=8 i=9

k=1 0.0719 0.1199 0.104 1 0.098 2 0.104 1 0.104 1 0.1618 0.1199 0.1158
k=2 0.140 1 0.1057 0.097 2 0.0917 0.097 2 0.097 2 0.1510 0.1119 0.108 1
k=3 0.1228 0.098 1 0.203 1 0.080 4 0.0852 0.0852 0.1324 0.098 1 0.094 7
k=4 0.121 6 0.097 2 0.084 4 0.2059 0.084 4 0.084 4 0.1311 0.097 2 0.093 8
k=5 0.1283 0.1025 0.089 0 0.083 9 0.167 6 0.0890 0.1383 0.1025 0.0990
k=6 0.1283 0.1025 0.089 0 0.083 9 0.0890 0.167 6 0.1383 0.1025 0.0990
k=7 0.150 1 0.1199 0.104 1 0.098 2 0.104 1 0.104 1 0.083 6 0.1199 0.1158
k=8 0.140 1 0.1119 0.097 2 0.0917 0.097 2 0.097 2 0.1510 0.1057 0.108 1
k=9 0.1309 0.104 6 0.090 8 0.085 6 0.090 8 0.090 8 0.141 1 0.104 6 0.160 8
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Table 7 Improved grey relation degree

k k=1 k=2 k=3 k=4 k=5
Vi 0.6472 0.6042 05296 0.5246  0.5532
k k=6 =7 k=8 k=9

Vi 0.5532  0.6471 0.6042  0.564 5
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