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Wind Turbine Gearbox Operation State Analysis Based on Data Mining

JIA Ziwen GU Yujiong
School of Energy.,Power and Mechanical Engineering, North Electric Power University,
Beijing, 102206
Abstract: Aiming at the problems of wind turbine gearbox operation conditions which were diffi-
cult to be identified, a correlation mechanism between turbine parameters and operating status was es-
tablished by an improved NSEM, which was on the concept of data mining. Using factor analysis
method, the sample data space was reduced and the interpret ability of sample data was improved. By
the actual operation characteristics of the unit, sliding window and exception rate method were used to
analyse predictive residual, which ensured the accuracy and credibility of the final analysis results.
Combined with actual case analysis, the method may be more timely and accurately than traditional
one to find out abnormal states of wind turbine gearboxes.
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Fig.1 Wind turbine gearbox internal nomenclature
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Tab.1 Acceleration sensor position and description
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Tab.3 Ingredients explain the variance of the

original parameters
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B ik ., qu. U J-\f ; x"i N ' ﬂ'\‘};’ ‘f.f.'(_ & P AF1E F 2 2Tk (%)
Y ""P-l”“' "‘l N 7’ ¥ /\, A 1 2.453 39.76 39.76
2 1.582 25.64 65.40
0.1 75 T s e 5 3 1.072 17.37 82.77
MR M 4 0.714 11.57 94.34
. 5 0.251 4.07 98.41
(a) SHAHE 1 6 0.091 1.47 99.89
0.2r gg%g 7 0.007 0.11 100.00
— - Ff8 o $E BT 5 3 A
. . FRAE A VEICD) BTk (%)
}‘;} 0.1fY 1 2.453 39.76 39.76
= 2 1.582 25.64 65.40
3 1.072 17.37 82.77
. 4 0.714 11.57 94.34
0 10 20 30 40 50 i WEHE 7 FE T
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(b) ZHATE 2 1 2.185 33.31 33.31
3 MAEESHNES 2 1.794 27.35 60.66
3 1.246 18.99 79.65
Fig.3 Observation vector parameter 1 0.947 14.44 94.09

weight distribution

x2 WNEEESHNE
Tab.2 Observation vector parameter weight
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Tab.4 Rotated component matrix
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Tab.5 Ingredient score
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Fig.4 Normal condition residual distribution
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Fig.5 Gearbox fault residual distribution
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Tab.6 Status description of gearbox in each area
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Tab.7 Diagnostic results
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Fig.6 Gearbox failure deviation and anomaly statistics
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Fig.7 Gearbox failure deviation and anomaly statistics
by conventional method
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