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Abstract

Two extreme wind speed prediction models, the EWM(Extreme wind speed
model) in IEC61400-1 and the Gumbel method were compared in this study. The
two models were used to predict extreme wind speeds of six different sites in
Korea and the results were compared with long term wind data. The NCAR
reanalysis data were used for inputs to two models. Various periods of input wind
data were tried from 1 year to 50 years and the results were compared with the 50
year maximum wind speed of NCAR wind data. It was found that the EWM
model underpredicted the extreme wind speed more than 5 % for two sites.
Predictions from Gumbel method overpredicted the extreme wind speed or
underpredicted it less than 5 % for all cases when the period of the input data is
longer than 10 years. The period of the input wind data less than 3 years resulted
in large prediction errors for Gumbel method. Predictions from the EWM model
were not, however, much affected by the period of the input wind data.
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a2 1. The Information of NCAR Data
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I 1. Case description

Case Period
1 2010.1.1 ~ 2010.12.31 (1 year)
2 2008.1.1 ~ 2010.12.31 (3 year)
3 2006.1.1 ~ 2010.12.31 (5 year)
4 2001.1.1. ~ 2010.12.31 (10 year)
5 1991.1.1 ~ 2010.12.31 (20 year)
6 1981.1.1 ~ 2010.12.31 (30 year)
7 1971.1.1 ~ 2010.12.31 (40 year)
8 1961.1.1 ~ 2010.12.31 (50 year)

I 2. Weibull parameter of each data

NCAR1 NCAR2 NCAR3
Case c c c
e | X e | K |l | K
1 593 1.9 | 469 | 1.72 | 7.04 | 1.77
2 577 | 1.9 | 464 | 1.76 | 680 | 1.79
3 577 | 193 | 474 | 1.74 | 680 | 1.78
4 578 | 1.92 | 482 | 1.76 | 699 | 1.81
5 568 | 1.92 | 475 | 1.76 | 690 | 1.82
6 570 | 191 | 473 | 1.74 | 6.80 | 1.80
7 579 | 188 | 483 | 1.70 | 6.84 | 1.80
8 586 | 1.89 | 492 | 1.70 | 690 | 1.81
NCAR4 NCAR5 NCAR 6
Case
sl | K | K || X
1 685 | 1.8 | 560 | 1.99 | 6.35 | 1.78
2 668 | 1.92 | 547 | 197 | 6.08 | 1.78
3 657 | 1.89 | 548 | 191 | 610 | 1.78
4 655|186 | 551 | 1.87 | 613 | 1.76
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5 664 | 1.87 | 556 | 1.83 | 6.03 | 1.73

6 675 | 1.89 | 561 | 1.82 | 595 | 1.71

7 683 | 1.83 | 578 | 1.80 | 6.04 | 1.72

8 700 | 191 | 590 | 1.80 | 612 | 1.73
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I 3. Description of met. mast data

Data
. 2008.5.1.~2011.4.30.
Measured period
(3 years)

Mean wind speed

3.80
[m/s]

Scale factor [m/s] 4.37
Shape factor 1.59
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I 4. Prediction errors with data interval

Gumbel IEC 61400-1
Period | P2 | Distribution EWM
Interva
[year] 1 Vao Error Vso Error
[m/s] [%] [m/s] [%]
10 min | 22.84 18.10
1 6 7.75 0.28
21.07 18.05
hours
10 min | 23.44 18.65
2 6 7.94 0.27
21.58 18.60
hours
10 min | 22.99 19.00
3 6 8.94 ~ 0.26
20.94 1895
hours
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5.2 IEC61400-1 Extreme Wind Speed Model
sl A1 4 1}

IEC61400-1 EWM T3k 7} tlolHE 7|7HH =

AEste] 50d9 AMAFV|E e FEFTES O

5 Aststdeh AAE A3E 169

AAE QL Zhzre] & ak= 19 390 YERS T

—O-NCAR 1
50 —O—NCAR 2
A NCAR 3
-7~ NCAR 4
15 -<} -NCAR 5
> NCAR 6|

ol &

Error [%]

T
0 10 20 30 40 50 60
Period [years]
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E 5. Results of Gumbel distribution method
Monthly Monthly
. Period Max WS 15 Error . Period Ma WS 150 Error
Site [year] u 0 ¢ B (m/s] | [%] Site [vear] u 0 ¢ B [m/s] | [%]
[m/s]| [m/s] [my/s]| [m/s]
1 12961 162 | 1223| 0790 | 2032 | -14.98 1 1485] 158 | 1414 0812 2202 | -21.72
3 1300 206 | 1208| 0622 | 22.36 -6.44 3 14571 181 | 1375] 0708 | 2278 | -19.02
5 1327 235 | 1221] 0544 | 2396 0.25 5 1473 220 | 13.75| 0584 | 2470 | -12.19
10 1396 | 264 | 1277] 048] 2596 862 10 1511 281 | 138 | 0457 | 278 -1.00
NCAR 1 99 | 1346| 262 | 1228 0489| 2536 | 611 [ NCAR | o9 | 1519| 286 | 1390| 0449| 2815 | 007
! 30 1348 | 248 | 1237| 0518 | 24.73 347 ! 30 1527 275 | 14.03| 0467| 27.73 -142
40 13771 263 | 1258| 0487| 2572 762 40 15521 281 | 1425| 0456 | 2827 0.50
50 13731 255 | 1258| 0503 | 2531 590 50 1550 276 | 1426| 0465| 28.03 -0.36
Measured Max.WS during 50years 23.90 Measured Max.WS during 50years 28.13
Monthly Monthly
. Period Max WS Vs Error . Period Max WS T3 Error
Site [vear] i o ¢ B m/s] | [%] Site [year] i 0 ¢ B [m/s] | [%]
[m/s]| [m/s] [m/s]| [m/s]
1 11321 269 | 10.10| 0476| 2353 4.12 1 1192 | 187 | 11.08| 0684 | 2043 | -1579
3 1131 | 242 | 1022| 0530| 2230 -1.33 3 1201 216 | 11.04| 0594 | 2181 | -10.10
5 1177 | 260 | 1059 | 0493| 2357 | 429 5 1267 264 | 1149| 0485| 2466 | 165
10 1212 252 | 1099| 0509 | 2354 | 4.16 10 1303 275 | 1179| 0466| 2552 | 519
NCAR| o0 | 18| 230 | 1080] 05% | 274 | o6z | NCAR | 90 | 1349| 268 | 1229] 0419| 2564 | 569
’ 30 1198 | 229 | 109 | 0559 2239 | -093 ’ 30 1363| 256 | 1247| 0500| 2525 | 4.08
40 1231 243 | 11.22| 0527| 2336 | 336 40 1396| 266 | 1276| 0482| 2602 | 725
50 1237 244 | 11.28| 0526| 2345 | 376 50 1406| 260 | 1289 | 0492| 2588 | 668
Measured Max. WS during S0years 22.60 Measured Max.WS during 50years 24.26
Monthly Monthly
.. i Max WS /5 Error .. Period M WS 120 Error
Site }[;e:;(]i p| o ] P i | og | S yead | w | of | P |ma]| ea
[m/s]| [m/s] [m/s]| [m/s]
1 1595 | 367 | 1430| 0349| 3261 | 1564 1 1493 | 236 | 1387| 0544 | 2562 | -12.9
3 1561 315 | 1419| 0406 | 29.92 6.10 3 1440 271 | 1318| 0473 | 26.72 -9.21
5 1607 | 297 | 1474| 0432| 2956 | 482 5 1486| 321 | 1342 0400| 2941 | -0.07
10 1607 | 299 | 1473 | 0429| 2964 | 5.1 10 1539| 341 | 1386 | 0376| 3088 | 4.93
NCAR 20 1618 | 312 | 1477| 0412| 3032 | 752 NCAR 20 1535| 312 | 139 | 0411| 2952 | 0.31
3 30 1607 | 299 | 1473 | 0429| 2965 | 514 6 30 1519| 305 | 1382 0421| 29.02 | -1.39
40 1617 | 302 | 1481 | 0425| 29.87 592 40 15241 298 | 1390 | 0431| 2874 -2.34
50 1618 | 3.02 | 1482| 0425| 29.86 589 50 1526 293 | 1394| 0438| 2856 -2.96
Measured Max.WS during 50years 28.20 Measured Max.WS during 50years 29.43
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H 6. Results of IEC61400-1 EWM
Site Period Mean Wind T4 Error Site Period Mean Wind V3 Error
[year] Speed [m/s] [m/s] [%] [vear] Speed [m/s] [m/s] [%]
1 5.23 26.15 941 1 6.11 30.55 860
3 510 2550 6.69 3 5.87 29.35 434
5 5.09 2545 6.49 5 5.718 2890 2.74
10 5.10 2550 6.69 10 5.77 28.85 2.56
NCAR 20 5.02 2510 5.02 NCAR 20 5.34 29.20 380
1 30 503 %15 | 52 4 0 59 2075 576
40 512 25.60 711 40 6.07 30.35 739
50 518 2590 837 50 6.16 30.80 9.49
Measgred_MaX.WS 93,90 Measgred Max.WS 9813
during 50years during 50years
Site Period Mean Wind V5 Error Site Period Mean Wind Vi Error
[year] Speed [m/s] [m/s] [%] [year] Speed [m/s] [m/s] [%]
1 417 20.85 =174 1 492 24.60 1.40
3 410 20.50 -9.29 3 432 24.10 -0.66
5 419 20.95 -7.30 5 433 24.15 -0.45
10 427 21.35 -553 10 435 24.25 -0.04
NCAR 20 421 21.05 -6.86 NCAR 20 492 24.60 1.40
2 30 420 21.00 -7.08 5 30 497 24.85 243
40 431 21.55 -4.65 40 512 25.60 552
50 438 21.90 =310 50 5.23 26.15 779
MeasgredFMaxWS 99,60 Measgred Max.WS 196
during 50years during S0years
Site Period Mean Wind 1% Error Site Period Mean Wind I5 Error
[year] Speed [m/s] [m/s] (%] [year] | Speed [m/s] [m/s] [%]
1 6.28 31.40 11.35 1 563 2815 -4.35
3 6.06 30.30 745 3 541 27.05 -8.09
5 6.08 30.40 780 5 541 27.05 -8.09
10 6.20 31.00 993 10 542 27.10 -792
NCAR | 9 613 3065 | 869 | NCAR | 9 535 %75 | 911
3 6
30 6.04 30.20 7.09 30 528 26.40 -10.30
40 6.08 30.40 780 40 5.36 26.80 -894
50 6.12 30.60 851 50 5.44 21.20 -7.58
Measured Max.WS 9890 Measured Max. WS 90,43

during 50years

during 50years
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