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Table 1 Reasonable range indicators for wind speed

and power of wind turbines
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Fig.1 Wind speed and power scatter distribution of turbine

FO5 in the wind farm X from January 2020 to December 2022
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Fig.2 FO05 section interval diagram of wind farm X from

January 2020 to December 2022: (a) wind speed interval
based on power segmentation, (b) power interval based on
wind speed segmentation, (¢) wind speed interval and power
interval overlay, (d) wind power interval in the overlapping

area of wind speed interval and power interval
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Table 2 The wind turbine regional division of months with characteristics in different wind directions
A h X
PEde NWI1(1,7.12 A) NW2(4—6.,9—11 H) NW3(2—3.8 H)
i) SW1(1—2 ) SW2(3—5,9 ) SW3(7,10—12 A) SW4(6—8 H)
Rt NE1(2—3,6,10 A) NE2(4—5 H) NE3(7—8 HA) NE4(1,9,11—12 )
K SE1(1—2.4—6,12 A) SE2(9—11 A) SE3(3 H) SE4(7—8,10 H)

£33 ETRERHEXSRAEKEEMMEZERES L

Table 3 Comparison of linear filling and weighted filling wind speeds based on high wind speed correlation zones (m/s)
F33 KUk FO5 XLk F13 Kk F24 X
bR M RGED: SR MRk REE bR &Mk A% SR KMk RER
2022-12-31 19.00 12.9 13.9 14.9 12.6 13.7 15.0 14.8 13.6 12.6 13.3 14. 3 15.0
2022-11-25 00:00 16. 2 16.7 16. 6 14.6 16.2 19.1 12.8 15.8 21.8 17.8 17.6 17.6
2022-11-23 03:00 6.7 5.8 6.2 5.3 5.6 6.2 6.3 6.1 4.9 1.9 5.8 6.1
2022-07-06 15.:00 3.8 3.5 2.9 1.5 1.7 2.1 1.5 2.1 1.4 1.1 2.0 1.9
2022-11-14 03.00 9.4 9.5 10. 2 8.3 10.0 11.7 8.1 9.3 8.8 10. 3 10. 8 11.3
o 3 2 44 %o i 22 0.49 0.61 73 0.87 0.49 1.24 0.43 0.44
B IE 1 S ¥4 o b1 95 0.56 1. 10 70 1. 20 0.58 1.53 0.74 0. 89
14 s F4 XXEBZRYXEFRZMIEIMEERNETEEITL
SRR R QiR HE A
12 s Table 4 Comparison of data completeness rate in wind
- 10 '/ farm X after the wind speed of wind power interval
& 8RE verified and correction filled %
~ 6
2 MO 58 0 % o e B %
9 K K
0 Tﬂ; ) 3 X [ TR TJ.L AT 3 X[ R
00:00 04:00 08:00 12:00 16:00 20:00 ! H %R iTER ’ iRy iTiER
3 2022 4F 2 A 9 HWML FO5 £ M AH 3¢ R AL % Fol 72.8 90.7 F18 82.5 91.0
RS AR 5 S5 0 X Fo2 92.5 92.7 F19 77.3 90. 4
Fig. 3 Comparison between linear correlation and weighted Fo3 1.2 90. 8 F20 4.3 9.4
wind speed filling and observed wind speed Fot 79.6 90.6 k2l 79.4 90.1
on 9 February 2022 Fo05 82.1 92.6 F22 81.2 91.3
Fo6 91.8 91.9 F23 72.0 90. 9
Fo7 91.1 92.5 F24 88.5 91. 8
3 H#ig5iit FO8 81.9 90.9 | F25 71.2 91.9
. ™ NI Fo09 89.7 90.5 F26 71.6 92.4

5 AT R A B A B0 L L XT3 X [ 34 ’

. - A e R F10 90.7 92.7 F27 82.3 92.3
BIP R ERE R A DA SR R EOR X o 0 e s o
HHATBIE A H 2 WSS ST S KT F X ] Fl2 2.1 o1.7 | F20 7.0 92. 4
O3 AT o BE T RGHE 5 A O R DX 2 1k RN A VA A F13 81.7 92.1 | F30 80. 6 91.7
M 1 KA R B 8 B M R PR . PR O Fl4 3.8 92.2 | Fsl 76.4 91.3
éﬁ%,ﬂi}mmmﬁ%i—%ﬁ}ﬂ 68.7%~92.5%?;%ﬂ‘§ F15 69. 8 91.2 F32 74.9 90. 1

. ” F16 78.1 90. 1 F33 79.1 90. 9
90. 1% ~92. 7% , KR4 & T WHLEHE 1 5 1, B AIK
F17 81.3 90. 4
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Research on Identification and Correction Methods for Abnormal
Wind Speed in Wind Turbines

HAO Yuzhu SHI Lan JIA Xiaochong
(Inner Mongolia Meteorological Service Center, Hohhot 010051)

Abstract: Effective data cleaning methods can improve the quality of wind turbine measurement data. The
quality of wind turbine data plays a very important role in wind resource assessment, wind power accurate
prediction, and performance diagnosis of wind turbines. There are many uncertainties in the data collection
and monitoring systems of different wind turbines for fault diagnosis, which result in uneven quality of
wind measurement data for wind turbines. This paper proposes a new method for identifying the
probability interval of wind power. This method uses the characteristic changes between wind speed and
power to clean and correct the effective data of wind turbine measurement data. It can effectively improve
the utilisation rate of wind turbine data. This paper selects wind turbine data from a wind farm in the
northern part of Ulanqab, Inner Mongolia Autonomous Region from 2020 to 2022. By sequentially
subjecting the data to rationality and validity tests, wind power interval checks, and finally, cleaning and
correcting abnormal data, which are carried out by utilising the correlation of the turbine. The final results
indicate that: by using the wind power interval method, it is difficult to distinguish abnormal wind speeds.
This method can improve data quality and enhance the accuracy of wind speed and power. According to
statistics, the data integrity has been significantly improved from 68.7% —92.5% to 90.1% —92.7%.
Above all, the data integrity has been significantly improved. This method achieves mutual calibration
between wind speed and power through the wind power probability interval recognition method. It
provides fundamental support data for predicting and regulating the power generation of wind farms. It
provides guidance and a basis for more refined meteorological service products for power and other related

sectors.
Keywords: wind turbine data; identification and correction; wind turbine area; wind power range
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