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Abstract

Two methods, the bin averaging method and least square method, are often
used in calibrating wind turbine test sites. The objective of this work was to
determine a better method to predict the wind speed at wind turbine installing

point. The calibration was done at the test site on a complex terrain located in
Daegwallyeong, Korea. It was performed for two different cases based on the IEC
61400-12 power performance measurement standard. The wind speeds averaged for
10 minutes ranged between 4 m/s and 16 m/s. The wind-direction bins of each
meteorological mast were 10 degrees apart, and only the bins having data measured
for more than 24 hours were employed for the test site calibration. For both cases,
the two methods were found to yield almost same results which estimated real

wind speed very closely.
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Table 2 Flow Correction Factor

164 Bi-n Averaging Method 1 | Direction | Vavg (mfs) | Bin- | Least Sauare 4~16m/s
(Bin no.26 : 250°~260°) Bin - Avg Number
b v NOT (egy | TemPf Ref 1o Tl i | iy | OF D288
12 : MM | M| ST IO (hour)
gm_ 1 1] 0~10 | 46 | 53| 1 1 0 1.0
3 2 10~20| 60 | 54 | 1 1 0 0.7
&s 3[20~30 | 55 [ 65| 1 ] 0 48
T 430~40 | 67 | 63| 1 1 0 15.0
H 5| 40~50 | 60 | 55 | 1.01 | 1.03 |-0.03| 243
* 6| 50~60 | 49 | 49 | 1.01 | 1.24 |-1.18| 715
2 . 7| 60~70 | 51 | 53 (096 126 |-1.60| 2440
P N I i S A A A 8 |70~80 | 52 | 52 [099| 121 |-1.15| 845
0 40 80 120 160 200 240 280 320 360 9 180~9 | 53 52 1 1 0 7.8
Wind Direction [deg] 10|90~100| 37 | 44 1 1 0 0.7
(a) Bin Averaging Method 11]100~110] 15 | 50 | 1 1 0 0.2
% 12 [110~120] 62 | 40 | 1 1 0 0.2
Least Square Method 13 [120~130| 0.0 | 0.0 1 1 0 0
(Bin n0.26 : 250°~260°) 14 [130~140| 00 | 0.0 | 1 1 0 0
g 54l Y=131X-0383 15 [140~150| 00 | 00 | 1 1 0 0
= 16 [150~160| 0.0 | 0.0 | 1 1 0 0
2 17 [160~170| 08 | 45 | 1 1 0 0.2
E ol | 18 [170~180| 00 | 00 | 1 1 0 0
L 19 [180~190| 00 | 00 | 1 1 0 0
3 20 [190~200| 32 | 52 | 1 1 0 0.2
& 4 21 [200~210] 40 | 45 | 1 1 0 0.3
B 22 [210~220] 44 |57 | 1 1 0 45
s 23 [220~230] 51 | 55 (093] 090 | 0.13 | 252
5 24 230~240| 58 | 63 [096] 090 | 0.18 | 638
0 5 10 15 20 25 [240~250] 88 | 87 [1.01] 1.08 | -061| 3532
Wind Speed at Ref. MM [m/s] 26 [250~260| 103 | 9.8 | 1.05| 1.13 | -0.83 | 1314.7
(b) Least Square Method 27 [260~270] 78 | 72 [ 1.08] 1.10 | -0.15| 5083
28 [270~280| 62 | 56 | 1.11] 100 | 060 | 1165
) ) . 29 [280~290| 6.1 | 50 | 1 1 0 10.3
Fig. 7 The Correlation of Wind Data measured at 30290300 26 | 52 1 " 0 13
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31|300~310| 4.6 52 1 1 0 0.5
32 [310~320| 6.8 6.8 1 1 0 0.7
33 [320~330| 5.8 6.1 1 1 0 0.8
34 |330~340| 83 7.8 1 1 0 0.7
35 [340~350| 7.9 7.0 1 1 0 0.7
36 [350~360| 5.0 53 1 1 0 0.2
Table 32 Table 298] A¥}E o]&3 dAuH
o A¥E yebd Zelth 4~16m/soll 3Est=
F&o diste] FI THERAAFE BZE FTEHH
el % g3t Aoz A 35 (Bin—avg ¢

Least-Sq) ¥ A A&

< Temp. MMe| Ht 3%

S A7 BoEh o2 RY F el 93] Ref.
MMe] % dolgH= dutvtgd AE3] WT 94
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Table 3 Result of Site Calibration
o Direction Vavg (m/s) Number
No Range ; of Data
(deg) | Temp.MM | Bin-avg | Least-Sq | (noyp)
1 0~10 2.39 2.44 244 6.3
2 10~20 1.63 1.77 1.77 10.5
3 20~30 2.53 2.86 2.86 19.5
4 30~40 3.31 3.32 3.32 475
5 40~ 50 2.90 2.84 2.84 97.2
6 50~ 60 291 3.10 2.65 293.0
7 60~70 3.38 3.58 3.1 589.2
8 70~80 3.09 3.34 2.93 259.0
9 80~90 2.26 2.45 245 58.0
10 | 90~100 1.22 1.38 1.38 25.8
11 {100~ 110 1.12 1.34 1.34 16.0
12 [ 110~120 0.93 1.14 1.14 6.0
13 [120~130 1.07 1.29 1.29 4.7
14 1130~ 140 0.68 0.79 0.79 7.0
15 | 140~150 0.76 0.87 0.87 5.7
16 | 150~ 160 0.63 0.95 0.95 3.2
17 |1 160~170 0.94 0.92 0.92 7.0
18 | 170~180 0.85 1.14 1.14 5.0
19 |180~190 0.91 0.95 0.95 47
20 | 190~200 0.72 1.03 1.03 5.0
21 [200~210 1.19 1.27 1.27 7.8
22 |[210~220 1.99 2.35 2.35 253
23 [220~230 2.76 2.61 2.67 102.0
24 | 230~240 3.17 3.09 3.07 272.3
25 | 240~250 6.94 6.82 6.68 626.7
26 | 250~260 10.96 10.81 10.85 1750.8
27 |260~270 6.84 6.79 6.77 665.7
28 | 270~280 4.65 4,52 4.69 219.3
29 |280~290 3.17 2.49 2.49 61.0
30 |290~300 2.15 1.87 1.87 16.5
31 | 300~310 1.30 1.24 1.24 6.8
32 |310~320 2.10 1.82 1.82 6.3
33 [320~330 2.00 1.93 1.93 4.2
34 | 330~340 1.96 1.97 1.97 52
35 |340~350 1.63 1.56 1.56 7.2
36 |350~360 3.26 3.24 3.24 14.2
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