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ABSTRACT To determine the wind turbine class in the offshore of the Korean Peninsula, the reference wind speed for a 50-y return
period at the hub height of a wind turbine was estimated using the reanalysis data sets. The most recent reanalysis data, ERAS, showed
the highest correlation coefficient (R) of 0.82 with the wind speed measured by the Southwest offshore meteorological tower.
However, most of the reanaysis data sets except CFSR underestimated the annual maximum wind speed. The gust factor of converting
the 1 h-average into the 10 min-average wind speed was 1.03, which is the same as the WMO reference, using several meteorological
towers and lidar measurements. Because the period, frequency, and path of typhoons invading the Korean Peninsula has been
changing owing to the climate effect, significant differences occurred in the estimation of the extreme wind speed. Depending on the
past data period and length, the extreme wind speed differed by more than 30% and the extreme wind speed decreased as the data
period became longer. Finally, a reference wind speed map around the Korean Peninsula was drawn using the data of the last 10 years
at the general hub-height of 100 m above the sea level.

Key words Offshore wind energy(3j 4} & &), Reference wind speed(7] &% <), Wind turbine class(% 2 ¥ H15), Reanalysis
data(A 3} A A} &), Gumbel distribution(Z & 3£ ), Gust factor(Z3F A 5)
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Table 1. Description of reanalysis data sets
Spatial uti Temporal
Data sets patial resolution resolution Variables Sources
(pressure level)
(data coverage)
o o 1h u, v, w, q, t, ul0
CFSR 0.5 X 0,57 (37 o T ’ http://rd: ds b/cfsr, html
’ 57 (37 (1979—present) v10, p0 p://rda.ucar.edu/pub/cfsr,
1h u, v, w, t, q, ul0
MERRA 0.67° x 0,5° (72 o7 ’ http: £
. 5% (72) (1979—present) v10, pO p://gmao, gsfc. nasa, gov/merra/
o o lh u, v, w, t, q, ul0, . .
MERRA-2 0.5° x 0,5° (42) https://gmao, gsfc, nasa, gov/reanalysis/MERRA—2/
(1980—present) v10, p0
) o o 3h u, v, w, 1, q, t, ul0, | https://www_ ecmwf.int/en/forecasts/datasets/rean
ERA—Int, 0,125° X 0,125° (37 o e ’
nverm | b ’ (1) (1979—present) v10, pO alysis—datasets/era—interim
o o 1h u, v, w, r, q, t, ul0, | https://www.ERAI int/en/forecasts/datasets/reana
ERA5 0.25° X 0.25° (37 o e ’
) 25° (37) (1979—present) v10, pO lysis datasets/era5/
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Table 2. Wind resource measurement data sets

Location Method Period
Gochang West onshore | Met—tower | 2008.11-2011,09
Gori East onshore LiDAR 2018.02—2019.02
HeMOSU-1 | West offshore | Met—tower | 2010,10—2016.03
HeMOSU—-2 | West offshore | Met—tower | 2014, 01-2015. 07
Kimnyeong | Jejudo onshore | Met—mast | 2008, 03—2008,09

Data sets

South t
Shinan Outhwes LiDAR

2009,11-2010,03
onshore
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Table 3. Gust factors calculated with in—situ measurements

Data sets Location GS,GOO Gs,aeoo 6600,3600
WMOU 4 Onshore 1.38 1.45 1.05
Offshore 1,23 1.30 1.03
Gochang Onshore 1.17 1.22 1.03
Gori Onshore 1,37 1.47 1.05
HeMOSU—-1 | Offshore 1,17 1.21 1.03
HeMOSU-2 | Offshore 1,18 1.22 1.03
Kimnyeong Onshore 1.26 1.29 1.02
Shinan Onshore 1.19 1.23 1.03
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Fig. 1. Comparison of maximum wind speeds between reanalysis
data sets (filled symbols: HeMOSU—1, hollow symbols:
HeMOSU-2)
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Fig. 2. Comparison of annual maximum wind speeds between
reanalysis data sets

Table 4, Correlation coefficients between HeMOSU—1 wind
speed and reanalysis data sets at 50 m above sea

level
CFSR MERRA MERRA-2 ERA—Interim ERA5
0.79 0.74 0.78 0.74 0.82
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