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Fig.4 The mission reliability diagram of 1.5 MW permanent magnet direct—drive wind power generator
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3 1.5MW FMECA
N N ; \ 7
) 30
1.5 MW 2012—2014 , FMECA
N o , ,2012—2014
169 5 4 ( N 3.
L), I« N )s
, 1 0 ; (S). (0).
(D) 2, 3. 4 o FMECA
; FMECA , ,
(0) , (S) (D) ,
FMECA FMECA °
1
Tab.1 The statistical data of wind generator’s failure modes
1% i
N 3 1.78 266.75 6 6 4
5 1 0.60 324.74 6 4 2
’ 1 0.60 131.63 4 4 4
2
Tab.2 The evaluation standard for the impact severity
10
) 8
, >150 h 6
, <150 h 4
2
3
Tab.3 The evaluation standard for the occurrence frequency
1%
>20 10
10~20 8
1~10 6
0.1~1 4
<0.1 2
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Tab.4 The evaluation standard for the detectable property

10
8
6
4
2
3.1 FMECA
, o FMECA 5 5
5 FMECA
Tab.5 The FMECA result of wind wheel
PRN
. 8 2 32 ,
, 8 2 32
s g8 2 64
6 6 72
s 6 6 144
6 6 72
4 2 32
6 2 72
4 4 32
10 1 40
10 1 60
6 6 72
6 6 72
3.2 FMECA
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Tab.6 The FMECA result of variable propeller pitch system

PRN

6 2 2 24

4 4 4 64

4 4 2 32

6 4 2 48

6 2 4 48

4 2 2 16

4 2 4 32

4 2 4 32

’ 8§ 2 2 32

8§ 2 2 32

’ 6 2 4 48

’ 4 2 2 16

6 2 2 24

96

48
48
48
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o o o~
RN SRR NN

3.3 FMECA
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Tab.7 The FMECA result of permanent magnet synchronous generator

PRN
4 2 4 3R
, 4 4 2 3R
6 2 2 24
6 2 4 48
6 2 4 48
4 6 4 96
4 6 4 9
6 2 4 48
’ 10 2 4 80 ,
10 2 2 40
8 2 4 64
, 8 2 4 64 ,
8 2 4 64
8 2 4 64
8 2 2 32
. 8§ 2 2 3
8 4 2 64
6 4 4 96
4 2 4 R
4 4 4 o4
6 2 4 48
34 FMECA
1.5 MW , N N o
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Tab.8 The FMECA result of yaw system

PRN

6 4 2 48

, 6 4 4 9

, 4 6 2 48
6 6 4 144

8 6 2 9

8 6 2 9

6 4 4 9

4 4 2 3R
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6 2 4 48

, 8 2 4 o4

8 2 4 o4

6 4 4 9

, 6 4 4 9

6 2 4 48

6 2 4 48

6 4 4 9

6 2 4 48

6 4 4 9

6 2 4 48

6 2 2 24

4 2 2 16

4 4 2 3R

4 2 2 16

4 4 2 R

4 4 2 3R

4 2 2 16
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Tab.9 The FMECA result of wind direction & speed detection system

PRN
2 4 2 16
6 4 2 48
4 2 2 16
4 6 2 48
6 4 2 48
4 6 2 48
4 4 2 32
3.6 FMECA
o FMECA 10 o

10 FMECA
Tab.10 The FMECA result of wind turbine set and tubular tower

PRN

6 2 4 48

8 2 4 o4

8 2 6 9 )

6 2 4 48

6 2 2 24 ’
10 2 4 80 ,

10 2 4 80
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Failure Mode Analysis of MW Scale Direct—Drive Permanent
Magnet Wind Power Generator Based on FMECA Method

Zhou Xinjian, Li Zhiqiang

(School of Mechatronics and Vehicle Engineering, East China Jiaotong University ,Nanchang 330013, China)

Abstract . The function frame diagram and the mission reliability diagram of direct—drive wind generator are es-
tablished based on the structural analysis of a 1.5 MW direct—drive permanent magnet wind power generator. For
7 key subsystems of wind power generator including wind wheel, pitch system, yaw system, permanent magnet
synchronous generator, wind turbine set, tubular tower and wind direction & speed detection system, the failure
mode analysis is conducted based on FMECA. According to the operation and failure maintenance data from a
wind farm, this study summarizes the possible failures of each subsystem and conducts the failure cause analysis,
the failure effect analysis and the criticality analysis. Meanwhile, reliability’s weak links are detected by con-
ducting the risk evaluation for all failure modes and the FMECA results of direct—drive wind power generator are
gained, which might provide reference for the distribution of system reliability, failure monitoring and diagnosis
in operation.

Key words: 1.5 MW direct—drive permanent magnet wind power generator; FMECA ;criticality analysis ;risk e-

valuation
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