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Fuzzy FMECA based on common faults of wind turbine generator

WANG Yuchen, CHENG Bin
(College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832000, China)

Abstract: Aiming at the reliability of wind power plant, a fuzzy Failure Modes, Effect and Criticality Analysis (FMECA)
evaluation model for wind turbine is proposed. Based on the statistics of annual operating data of Gold Wind Factory, the
fuzzy evaluation theory is introduced to improve the fault evaluation of wind turbine. Through the establishment of
Failure Mode and Effect Analysis (FMEA) fault table, this paper draws the hazard matrix and establishes the factor set,
evaluation set and weight set to carry out fuzzy evaluation analysis. According to the evaluation results, the damage
degree of each fault is rearranged. This study means great significance to further improve the efficiency of wind farm

operation and maintenance and reduce maintenance costs.
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Table 2 Main control system FMEA table
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Table 3 Water cooling system FMEA table
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Table 4 Variable pitch system FMEA table
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Table 5 Mechanical system FMEA table
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Table 6 Failure probability table
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Table 7 Actual fault probability distribution

[CANE Fi F, F; F4 Fs Fo
A5 D B B C A A
AR F; Fg Fy Fio Fi Fia
MR 452, C D D c B A

LA 7 it tilfe AR AR R B sl 1 B
B A 0

/
Fi, P
A Es FF(’: /
3 12
o .
Fy, 3
B FZ.\:D\/II
S
P, |2
c |F
o | % R
1
o RSN
/
E /

0 I 11 11 v AL

B 1 KRGS e E AR R

Fig. 1 Matrix diagram of wind power system fault hazard
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Table 9 Fault membership of wind power system
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