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Research on wind flow field correction method based on wind turbine operation
data

WU Sha, WAN Pengfei, ZHOU Qiulan , YU Guanpei, ZHU Yifan, WANG Jian
( Powerchina Hubei Electric Engineering Co., Ltd., Wuhan 430040, China )

Abstract: In view of the fact that the CFD wind resource analysis software itself model cannot completely correct
the wind flow field simulation calculation error in some case, a wind flow field correction method is proposed. The
wind turbine acceleration correction factor is calculated by using the wind turbine operating system SCADA data.
The experimental results are verified by using WT software combined with the actual wind farm operation data. The
results show that after the wind flow field correction, the flow field calculation results at each position in the field
area are closer to the actual wind conditions recorded on the site. The proposed method can improve the accuracy
of wind resource assessment of complex terrain, and has great practical value for project technical transformation,

project expansion, post-project evaluation and surrounding project construction.
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Fig. 1 Wind flow field correction example
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Tab. 1 SCADA data wind direction average wind speed statistics
(HA7: m/s)

135° 157.5° 180° 202.5° 225° 247.5° 270° 292.5° 315° 337.5°

Al 3.0 2.7 32 3.7 43 7.2 8.8 7.4 4.8 3.1 2.7 32 33 43 4.4 3.8 6.4
A2 29 2.5 34 3.6 4.1 6.8 8.1 7.0 5.0 34 2.8 32 34 4.2 43 3.7 6.1
A3 2.8 2.4 2.8 3.6 4.0 6.8 8.2 7.0 4.8 3.1 29 32 29 4.4 4.2 3.6 6.2
A4 3.2 3.0 3.9 4.1 4.6 7.5 9.0 7.8 5.5 3.8 3.1 34 3.7 4.5 4.5 4.0 6.7
AS 3.0 2.6 3.0 3.7 4.1 7.0 8.6 7.2 4.8 3.1 2.4 29 3.1 4.0 4.1 3.6 6.2
A6 2.8 2.6 2.9 3.7 43 7.3 9.0 7.7 5.2 32 2.4 2.7 2.9 3.8 3.8 3.4 6.5
A7 29 2.6 3.1 4.0 43 7.1 8.6 72 52 34 2.7 29 3.1 4.0 39 3.6 6.2
A8 2.6 2.0 29 29 32 53 6.4 5.4 4.0 2.7 22 2.5 2.8 43 43 3.8 4.9
A9 2.6 2.3 3.0 3.2 3.4 5.2 6.2 53 4.0 2.9 2.3 2.6 2.8 4.4 4.4 3.6 4.9
Al10 26 2.4 3.0 33 3.5 5.5 6.6 5.7 4.5 3.1 2.3 2.7 3.0 4.4 4.4 39 52
All 2.6 2.5 34 35 39 6.0 7.1 59 4.7 33 2.6 3.0 3.1 4.6 4.6 3.8 5.5
Al2 26 2.4 3.0 35 39 6.1 7.3 6.1 4.6 3.1 2.3 2.6 3.0 4.9 4.7 3.7 5.5
Al3 3.1 3.0 3.4 42 4.7 7.3 8.9 7.6 5.2 3.7 2.9 3.1 32 4.4 4.2 3.6 6.5
Al4 20 2.1 2.5 3.7 4.0 6.4 7.6 6.4 4.9 2.8 2.3 2.9 3.1 4.5 4.1 2.8 5.7
Al5 28 2.9 3.4 42 4.7 7.0 8.4 7.4 5.4 3.6 2.8 3.1 33 4.7 4.7 3.8 6.4
Al6 2.0 1.8 2.5 3.8 4.0 6.4 7.7 6.7 4.9 2.8 2.1 2.5 2.1 3.8 3.7 3.1 5.7
Al7 27 2.6 29 4.0 4.4 6.6 7.7 6.7 4.9 3.1 2.6 2.6 2.9 39 4.0 34 5.8
Al8 2.7 2.6 3.1 4.0 4.4 6.5 7.9 7.0 5.1 32 2.7 2.9 3.1 4.1 4.1 35 6.0
Al19 25 2.6 32 42 4.5 6.5 7.7 7.0 52 3.4 2.6 2.7 3.0 39 4.0 3.4 59
A20 29 29 3.6 4.5 4.7 6.5 7.6 6.9 52 3.6 29 3.1 32 4.0 4.0 35 59
A21 22 2.0 22 2.8 3.1 4.2 4.8 4.4 3.6 2.5 2.1 2.1 2.3 3.6 3.7 3.0 4.0
A22 25 2.4 2.7 33 3.6 4.8 5.6 53 4.3 2.7 2.4 2.7 2.8 39 3.7 32 4.6
A23 25 2.5 29 3.4 3.6 4.8 5.7 5.5 4.6 3.0 2.4 2.5 2.6 3.8 3.6 32 4.7
A24 28 2.7 3.0 3.6 4.0 53 6.3 5.9 4.8 32 2.6 2.8 2.9 3.8 3.7 3.4 5.1
B1 2.7 29 32 4.0 4.1 5.7 6.7 6.1 4.7 34 2.8 29 3.0 3.7 3.8 34 53
B2 2.8 3.0 34 4.0 42 5.6 6.6 6.1 4.8 3.6 3.0 2.9 3.0 3.8 3.8 34 5.3
B3 2.6 2.8 3.2 3.8 4.0 5.4 6.3 5.8 4.4 33 2.7 2.7 2.9 3.6 3.6 32 5.0
B4 2.4 2.6 3.0 3.6 39 5.1 6.0 5.5 4.2 29 2.4 2.5 2.7 3.5 3.4 3.0 4.7
BS 2.3 24 2.7 33 35 4.6 5.6 53 4.0 2.7 22 22 2.5 33 32 2.8 4.5
B6 2.6 2.7 29 3.7 4.1 5.3 6.4 6.0 4.6 34 2.7 2.6 29 3.7 34 3.1 5.1
B7 2.4 2.7 3.1 3.8 4.0 5.1 6.2 5.8 4.2 3.0 2.5 2.6 2.9 3.7 35 3.0 4.9
B8 2.4 2.5 3.0 3.6 3.8 5.0 6.2 5.7 4.0 33 2.7 2.7 2.9 3.8 35 3.0 4.8
B9 2.6 29 33 3.6 3.8 5.0 6.2 5.9 4.5 3.5 29 2.7 3.0 39 3.8 32 5.0
BI10 2.6 29 32 3.6 3.8 53 6.5 6.2 4.7 3.8 29 3.0 3.1 3.7 3.6 3.1 52
BI11 2.7 29 32 33 33 4.2 53 5.1 4.1 32 2.7 2.8 3.0 4.1 3.7 3.1 4.4
B12 28 3.2 3.7 3.9 4.1 5.6 7.0 6.5 4.8 39 3.1 32 34 4.0 3.8 34 5.5
BI3 3.0 33 3.8 39 42 5.5 6.8 6.2 4.7 39 3.1 33 35 4.2 4.0 35 5.4
B14 29 3.1 3.7 3.8 4.1 53 6.4 59 4.4 3.6 3.0 3.1 32 39 39 3.4 5.1
BIS 29 3.1 33 33 34 4.2 5.0 4.6 3.7 3.0 2.5 2.8 29 3.6 3.6 32 4.2
B16 29 3.0 32 34 35 4.5 53 4.9 3.7 2.8 2.3 2.7 29 3.8 3.8 33 4.4
B17 3.0 3.0 3.2 3.4 3.8 4.7 5.6 5.1 4.0 33 2.8 2.9 3.1 4.0 4.1 3.5 4.6
BIS8 3.0 3.0 33 3.6 3.7 53 6.5 5.9 4.3 3.5 2.9 2.9 3.0 3.7 39 3.5 5.1
B19 27 29 33 35 3.7 4.6 5.4 4.9 3.8 32 2.7 2.7 2.8 3.8 4.0 34 4.4
B20 2.6 2.7 3.1 33 35 5.0 6.0 5.3 39 2.9 2.7 2.6 2.7 3.6 3.7 32 4.7
B21 2.7 2.6 29 3.2 3.5 5.0 6.0 5.4 4.0 29 2.6 2.5 2.5 35 3.7 33 4.7
B22 28 29 32 3.1 3.4 4.2 4.9 4.4 3.4 2.8 2.5 2.6 2.6 3.6 3.6 3.1 4.1
B24 25 2.5 2.7 2.7 29 4.0 4.7 4.2 32 2.6 2.4 22 2.3 35 3.6 3.1 3.8
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Tab. 2 Wind flow field correction result table

SCADAFYJRGH/ WIAEAEALSMHE R GE/ A2 EASAL SN RGE/ WIAAIR AL AME X R IERE RIS ME XU 4R 2248 TR

L4

(m/s) (m/s) (m/s) iz (%) nZE (%) (%)
Al 6.4 6.23 6.34 —2.66 —0.94 1.72
A2 6.076 6.47 6.03 6.48 -0.76 5.73
A3 6.152 5.98 5.93 —2.80 -3.61 0.81
A4 6.706 6.67 6.46 -0.54 -3.67 3.13
AS 6.205 5.88 6.02 -5.24 -2.98 2.26
A6 6.46 6.11 6.38 -5.42 —1.24 4.18
A7 6.21 5.58 6.22 -10.14 0.16 9.98
A8 4912 6.05 5.19 23.17 5.66 17.51
A9 4.86 5.98 5.26 23.05 8.23 14.81
A10 5.162 6.13 5.33 18.75 3.25 15.50
All 545 6.41 5.7 17.61 4.59 13.03
Al2 5.53 6.23 5.72 12.66 3.44 9.22
Al3 6.504 6.2 6.35 -4.67 -2.37 2.31
Al4 5.707 5.88 5.66 3.03 -0.82 2.21
AlS 6.372 6.49 6.28 1.85 —1.44 0.41
Al6 5.74 6.38 5.82 11.15 1.39 9.76
Al7 5.799 5.68 5.74 -2.05 —1.02 1.03
Al8 5.951 5.96 5.92 0.15 -0.52 0.37
Al19 5.9 5.54 5.9 —6.10 0.00 6.10
A20 5.881 5.51 5.83 -6.31 -0.87 5.44
A21 3.963 5.28 4.26 33.23 7.49 25.74
A22 4.613 4.92 4.67 6.66 1.24 5.42
A23 4.715 4.98 4.77 5.62 1.17 4.45
A24 5.106 5.03 5.1 -1.49 -0.12 1.37
B1 5.257 5.17 5.17 —1.65 —1.65 0.00
B2 5.286 5.57 5.52 5.37 443 0.95
B3 4.992 5.33 5 6.77 0.16 6.61
B4 4.733 5.01 4.86 5.85 2.68 3.17
B5 4.455 5.27 4.53 18.29 1.68 16.61
B6 5.076 5.51 5.25 8.55 343 5.12
B7 4.899 5.24 4.88 6.96 -0.39 6.57
B8 4.838 5.48 4.96 13.27 2.52 10.75
B9 5.016 5.76 5.15 14.83 2.67 12.16
B10 5.187 6.21 5.66 19.72 9.12 10.60
Bl11 4.434 5.11 4.49 15.25 1.26 13.98
B12 5.516 6.28 5.58 13.85 1.16 12.69
B13 5.396 6.29 5.54 16.57 2.67 13.90
Bl14 5.115 5.98 5.29 16.91 3.42 13.49
B15 4.195 5.49 4.47 30.87 6.56 24.31
B16 4.388 5.64 4.67 28.53 6.43 22.11
B17 4.628 5.87 5.04 26.84 8.90 17.93
B18 5.125 6.02 5.36 17.46 4.59 12.88
B19 4.439 5.59 4.75 25.93 7.01 18.92
B20 4.689 5.56 4.87 18.58 3.86 14.72
B21 4.7 5.59 49 18.94 4.26 14.68
B22 4.052 5.49 4.64 35.49 14.51 20.98
B24 3.836 5.18 4.33 35.04 12.88 22.16
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Fig. 4 Wind acceleration factor map at 135° (height 80 m, after

corrected)
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