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Fault diagnosis of mine hoist based on fuzzy fault tree and Bayesian network
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Abstract: In order to solve problems of low efficiency and poor accuracy of existing mine hoist fault
diagnosis methods, a fault diagnosis method of mine hoist based on fuzzy fault tree and Bayesian network
was proposed. Firstly, denoising preprocessing and multi-source information fusion are carried out for
hoist running parameters collected by sensors in real time, which can ensure accuracy of the data. Then the

processed data is input into fault tree of mine hoist, and triangular fuzzy number is used to represent
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occurrence probability of bottom even to obtain fuzzy probability of bottom event. Finally, the fuzzy fault

tree is mapped to Bayesian network for reliability analysis, and the fuzzy probability of bottom event is

taken as priori probability to calculate probability of leaf node occurrence, thus posterior probability,

probability importance and key importance of root node are obtained, so as to quickly determine fault type

and fault location. The example analysis results verify feasibility of the method.

Key words: mine hoist; fault diagnosis; fuzzy fault tree; Bayesian network; reliability analysis

0 3

ill}

A I 4R THOL R T 12 i i b OB BILAR B A
— HLR AR AR R X R A 7 R O R AR R . A f
THAIL S A= e I o e o 2 iy s 4 80 ke e Dt PR D e
ST RIE R Z 2 SIS T R R E Y 1F
ZoEE AR S B T HUSCRE 2 W 7 T BEAT TR AR W
5E . HBLDF NN SR s L T RS T AL
2 R GRS REAZ W AH HUE T B AR B2 W o
BPEAS s 2 4R T T BP M4 M4 5 D-S
TEEFIE A S W 2 R AR RS T R T 2
FEARS B 52 T+ ALK R a2 By B B o (L 3 A6 o
Fidh T8 2%, T DR 12 T 5 B A R B A 4
Bk Xt S THHLEEAT i R i2 W o R AR 40 B BB AR S 1
A K AT BE 5 |k TSR Rk A i BT A B S T
PRI AR g I 1l TR IR TG O7 AR — A &
G T 55 0 S 0 22 18] B 22 A O AR R 40 i e
AR S LR AR AR T B TOUSE R e A MR i R
TR R 1 [ R LS B e S A AR AR R U L
ff 2 5 FEL I 0T ASM 505 3 5 B RS 43 T 1 AR
S5« M AR ke 5 A5 20 BT 3k 2 A7 A I 4 T L e B
T R I e AR R e A DX [ 3 e A
18 SAT B R F RO R L e I 1R LR 3 A
¥ PR RS P A A AR R TR M 0 R A (LI R B
AE J1H 55 2 W RN 5 5 2R IR AT A58 DL 307 ) 2%
- A-star J3% 18 J T 67 4R TH 61 3 & 58 sl B2 Wi
TR e K A T EAT 52 1] e B DR A7 S e L R
KM RO R AE . 78 BRI R SR A b AR SCER G
SRl s R R DL I 07 00 288 B 0 AL 4R T T — T
PR ik A R DL -8 1) 24 64 B - B T BIL i a2 I
T o TR | VB 02 T 41 T AL e R TR A

1 HHREFNSFEL B RE

LT ASORI A R AR 0 DL 07 I 4% 19 4 - 4 T AL
B35 W7 20 35 Rl 50 B0 A B L AR ke B AR 3 A A DL i
Wr 2% 3B 3 AFR 4, W 1 iR . B JEx RN
RIS 1T S Bk 17 1Ak B0 A 2 545 B4, L&
Wk T FH 1) B8040 & I i BBUBSCHE R AE (T D TE B0H0 174 o
P 5 SR 5 K b BRUS B BOHE S A I 4 T AR e

W FEAT 0 A T IR A5 BRI AR 5 fJe AR
3 e S AL DU SRS 0 5 AR e S5 Ay DL o 07 IR0 4 L g i
FAOFBOBIBER AR SR B Y S A AR
AR S5 B R AR B R O B R B L T
i 5 PR S TR

[mara| | 20 [ RIVH | s | L |

alE B

; za s st ; L
e kL s | s [

B G

e | | [P [ | [Hemmme)
WEBI L m e [« SRR |+ BBy
| xmmme | | e | ||

BT 3T ROR A A DL 357 19 46 04 1 S 42 T L
iR T I
Fig. 1 Fault diagnosis principle of mine hoist based on
fuzzy fault tree and Bayesian network
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Fig. 2 Fault tree of mine hoist
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Table 1 Fault events of mine hoist
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Fig.3 Bayesian network of mine hoist failure
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Table 2 Median and upper and lower confidence limits of

bottom events probability
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Table 3 Fuzzy probability of bottom events
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Table 4 Posterior probability of root nodes
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Table 5 Probability importance and key importance of
root nodes
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