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Fig.1 Fault rate and average fault removal time for
key wind turbine unit components
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Table 1 Detailed fault information of key
wind turbine unit components

WOREGETE R W R Al R S LR S R

WA g e vt (K-fa) BEER/L
AR A 4069 811 0.20 21.74
K HLIL 4215 550 0.13 105.93
ARRYGE 3515 415 0.12 20.52
L) 2891 261 0.09 158.01
i fit 3R 48 1530 167 0.11 50.54
N 824 102 0.12 229.54
NP 1071 76 0.07 7.43
il sh &40 583 69 0.12 3.46
FEH RS 245 41 0.17 26.53
HoAlh 4204 780 0.19 24.20
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Fig.2 Power curve and standard deviation
obtained by Bin method
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Fig.3 Flowchart of fuzzy synthetic evaluation
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Table 2 Fault data of trial operation of
wind turbine unit

J t1;/h t5;/h t5/h ty;/h
1 53 42 29 32
2 96 78 56 61
3 157 136 107 118
4 252 177 156 172
5 376 233 200 211
6 553 297 233 242
7 842 456 340 356
8 1398 710 574 598
9 — 1326 847 880
10 — 1597 1125 1196
11 — — 1473 1512
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Fig.4 Framework of data-driven fault forecasting for
wind turbine unit components
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Fig.6 Results of health condition evaluation by
multi-status characteristic parameter modeling
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Overview of condition monitoring and fault diagnosis for
grid-connected high-power wind turbine unit
LI Hui',HU Yaogang',LI Yang',YANG Dong', LIANG Yuanyuan®’,OUYANG Haili*, LAN Yongsen®
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,Chongging University,
Chongqing 400044 ,China;2. Chongqing KK-QIANWEI Wind Power Equipment Co.,Ltd.,Chongqging 401121, China;
3. CSIC(Chongqing) Haizhuang Wind Power Equipment Co.,Ltd.,Chongging 401122, China)

Abstract: Condition monitoring and fault diagnosis are effective ways to decrease the fault rate of grid-
connected high-power wind turbine unit and its operational cost. The condition monitoring and fault
forecasting technologies of wind turbine unit are reviewed. The key components of wind turbine unit
requiring condition monitoring are proposed based on the statistical analysis of wind turbine unit faults at
home and abroad,the research status of comprehensive condition assessment and fault forecasting for whole
wind turbine unit is summarized,the methods of condition monitoring and fault diagnosis for the key
components are emphatically analyzed,and the outlines and trend of condition monitoring and fault diagnosis
for grid-connected high-power wind turbine unit are proposed.

Key words: wind turbine unit; condition monitoring; fault diagnosis; condition assessment; multi-parameter

fusion; fault forecasting; wind power; failure analysis
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