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Table 1 Type of the assessment indices
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Table 3 Monitoring data of a 1.5 MW WTGS
JXHLLZH SCADA Wil 4cd
ST 14l 5241 534 4l AR 64 5741 S84

06-17 02-19 08-04 01-23 02-19 02-07 04-26 04-01

15:27 16:33 0:01 23:01 0:15 16:10 20:00 09:59
W /m s 104 6.8 11.2 5.7 9.8 11.2 9.2 6.0
3 /- min™ 16.4 12.7 17.3 11.8 17.0 17.3 16.6 13.5
Ruw/C 51.9 30.4 42.1 6.1 30.6 28.1 40.7 24.4
R./C 62.8 33.8 42.7 12.0 353 38.6 42.6 34.1
Riw/°C 73.1 65.3 68.2 36.8 63.3 65.0 76.6 61.4
R../C 77.9 63.1 65.4 444 72.7 69.3 79.0 61.5
Ris/C 58.7 39.3 40.6 24.3 32.1 444 56.2 40.5
Ri/C 69.1 51.1 66.2 30.5 51.1 59.6 71.5 50.4
Ri:/kPa -400 -398 -400 -400 -398 -398 -400 -140
Ris/kPa 79 6 104 155 -379 104 84 -140
Rx/C 95.3 34.9 101.6 25.5 54.5 59.8 69.9 41.3
R»/C 96.1 35.0 102.6 254 54.1 59.9 70.5 423
R»/C 93.9 34.4 101.8 25.1 54.8 58.8 69.5 42.0
R.i/C 93.2 34.2 102.3 254 52.9 59.5 70.3 40.6
Rxs/C 93.3 337 100.9 25.6 533 58.8 70.0 40.7
R/ C 94.2 33.2 107.0 25.1 52.4 59.8 69.7 40.5
R»/C 62.2 40.4 59.5 19.0 17.0 27.2 47.9 25.4
Rx/°C 81.9 15.6 70.2 20.7 359 38.4 535 38.5
R»/C 50.8 19.6 85.3 21.3 13.1 493 61.8 26.6
Ralg 0.0020 -0.0088 0.0034 -0.0131 -0.0068 -0.0200 0.0112 -0.0151
Rs/g -0.0005 -0.0068 -0.0024 -0.0161 -0.0229 -0.0180 -0.0019 -0.0088
Rsw/°C 433 11.6 27.1 2.1 5.0 8.8 25.1 14.6
Ry/(°) 367.0 182.4 318.5 697.7 383.5 227.7 -48.7 358.8
Ru/m-s™ -2.4x107 9.8x10™* 7.8x10™ 9.8x107™ -6.2x10™ 9.8x10™"  -2.5x10™  -9.8x10™
Ru/kPa 14320 14472 14655 14167 14442 14258 14506 14625
Ru/kPa 16639 15205 15052 14869 14991 15571 14838 15082
Ru/(°) 0.00 0.02 0.00 0.06 0.03 0.00 0.00 0.00
Rs:/C 50.1 61.6 36.5 22 11.9 13.8 35.8 235
Rs,/C 45.8 14.6 34.1 6.1 8.3 13.6 30.5 15.0
Rsi/kW 1056.0 415.7 1507.3 210.2 1274.4 1539.1 1128.3 369.7
Rsi/kvar -2.8 -2.8 1.0 1.0 1.0 -2.8 -2.8 -2.8
Ra/V 396.0 395.7 3934 391.8 408.1 395.4 399.6 394.5
Ra/V 395.7 3924 392.1 389.1 404.1 396.2 397.8 394.2
Re/V 394.8 396.9 394.8 391.5 407.4 396.0 399.9 395.1
Re/Hz 50.00 50.00 50.01 50.00 50.00 50.07 50.00 49.97
Res/kW 1058.4 410.4 1471.8 197.4 1257.6 1569.6 1143.2 348.3
Reo/kvar -151.7 -102.1 -209.6 -22.7 0.0 -74.2 -162.9 -33.2
Re/V 1.2 4.5 2.7 2.7 3.9 0.6 2.1 0.9
Res/A 10.2 24.6 6.7 4.2 4.7 11.9 24.7 10.6
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EVALUATION OF HEALTH STATUS OF WIND TURBINE BASED ON
MULTIPLE EVIDENCE METHOD

Hu Yaogang', Li Hui', Liu Haitao', Song Erbing', Ouyang Haili’, Lan Yongsen
(1. State Key Laboratory of Equipment and System Safety of Power Transmission and Distribution & New Technology (Chongqing University)
Chongqing 400044, China; 2. CSIC (Chongqing) Haizhuang Wind Power Equipment Co., Ltd., Chongqing 401122, China)

Abstract: In view of the fact that the evaluation method based on deterministic weight is difficult to adapt to the large
amount of wind turbine features and their mutual relations are not clear, a method to assess the health status of wind
turbines based on multiple evidences was proposed. Firstly, considering the influence of the uncertainty of wind speed
and wind direction on the fluctuation range change of vibration characteristic and temperature characteristic parameters
of generator, the quantification method of degradation index based on dynamic threshold was presented. Secondly,
according to the possible conflicts between the evidences, according to the distribution of the priority among the
evidences and the revision of the evidence source, the assessment model of health status of wind turbines based on
evidence reasoning was established. Finally, taking the assessment of the health status of certain wind turbine as an
example, comparing with the traditional evidence evaluation methods, the validation of proposed evaluation method can
obtain the effective health status of the wind turbines by balancing the status information of each evaluation index.

Keywords: wind turbine generator system; conditions assessment; indices quantification; evidences conflict;

evidential reasoning



