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Table 1 Status parameters of WT
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13 s ol A I °C 1
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Fig.1 Main components of WT and
its sensor positions
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Fig.2 relationship between gearbox input shaft temperature
and wind speed or environmental temperature
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Table 2 Input parameters of prediction
models based on data type 1
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Fig.3 Relationship between wind turbine pitch
angle or output power and wind speed
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Table 3 Prediction accuracies of WT
temperature parameters
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Table 4 Prediction accuracies of output power
and rotor speed
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Fig.6 Boxplot of generator bearing a(front)
temperatures of ten WTs

K H 3 BB M E ST 17 5 KU LA & s AL
AR a (H) T BE A U A FUINDORS B ANk 5 TR
26 5 ] DL 3 T AR HLZH T 300 AR S N7 %) T 00 A AR
FLAT F5c i ) TRUINORG B2 5 3 T AR LA D b B0 8 T
U ASE TR (1 T A B B AT A RN AT e R R
FEOHBE R L RESHBH XK XLRELET
/AR AR | DT REARR 1 1 s 509 A5 A8 (%) 6 3 5 DA H A
K AL (15,16 .18 .19 5 KU AL ) 1 31 50 4l 4
YIZRREAS FEA | AU () S0 G 8 A7 78 B8R B 43 1Lk
HT 1555 18 S XA AL Ay & B LA a(FT)
JEr A 5 17 5 KA 22 7 ad K (anEl 6 i), A
PE LA 2 & AU HL AL ZH 30T S0 00 A I A A g 5 AR
TR B 55 22

£5 EF3RBARIHTMERTANE B
B o (B ) IR B B T RS R

Table 5 Prediction accuracies of generator bearing a
(front) temperature,based on three sample types
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17 SHLALEIESE  0.36 0.21 0.61
2 17 SHLA DT S s 0.60 0.45 1.23
15 5 L2 3 3 s 2.51 2.22 5.76
3 16 SHL4LE W 045 0.34 0.95
18 SHLALE WIEE  2.66 1.26 3.22
19 SHLALEESE 043 0.31 0.88
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Wind turbine status parameter anomaly detection

based on prediction models and fuzzy theory
SUN Peng',LI Jian?>, KOU Xiaokuo',LU Zhongbin',YAO Degui', WANG Ji', WANG Leilei', TENG Weijun'
(1. State Grid Henan Electrical Power Research Institute,Zhengzhou 450000, China;2. State Key Laboratory of Power
Transmission Equipment & System Security and New Technology,Chongqing University, Chongging 400030, China)

Abstract: In order to improve the ability of early WT(Wind Turbine) outage warning,a method for the
anomaly detection of WT status parameters is proposed based on the SCADA (Supervisory Control And Data
Acquisition) system data of wind farm. The parameters are grouped and the neural networks are applied to
develop the prediction models for the environmentally-sensitive status parameters. The resent and historical
SCADA data samples of this WT and the resent SCADA data samples of other WTs are used as the
training data and the prediction accuracies of the prediction models based on the three sample types are
compared. The MAE(Mean Absolute Error) is used to select the prediction models trained by the historical
SCADA data sample of this WT and the resent SCADA data samples of other WTs. An anomaly index is
proposed to quantify the anomaly level of the residual error of status parameter prediction. In order to
improve the accuracy of anomaly detection,the fuzzy synthetic evaluation is applied to integrate the results
of anomaly detection by the selected prediction models. The proposed anomaly detection method is applied
to a domestic 1.5 MW WT and the results show that it has higher accuracy than the traditional methods.
Key words: wind turbine; wind farm SCADA system; prediction models; fuzzy synthetic evaluation;
anomaly detection



