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Abstract

A Dokdo wind resource map has been drawn up for the Green Island Energy Master Plan according to Korea's
national vision for 'Low Carbon Green Growth’. The micro-siting software WindSim v5.1, which is based on
Computational Flow Analysis, is used with MERRA reanalysis data as synoptic climatology input data, and
sensitivity analysis on turbulence model is accompanied. A wind resource assessment has been conducted for the
Dokdo wind power dissemination plan, which consists of two 10kW wind turbines to be installed at the Dongdo
dock and Dokdo guard building. It is evaluated that the capacity factors at Dongdo dock and Dokdo guard building
are about 20% and 30% respectively, and annual and hourly variations of wind power generation have been
analyzed, but summertime energy production is predicted to be only 40% of wintertime energy production.

Keywords : Green island(%2§4), Dokdo(% %), Wind resource assessment(%2 2 7}), CFA(Computational
Flow Analysis; A4Hr%3141), WindSim, MERRA(Modern-Era Retrospective Analysis For Research
And Applications)
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Fig. 1 Dokdo terrain elevation (top) and terrain slope
(bottom). (A: Dongdo Dock, @: Dokdo Guard)
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Fig. 3. Wind speed scatter plot of MERRA vs. ASOS.
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Fig. 6 Mean wind speed difference predicted by the
different turbulence models.
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Fig. 7 Dokdo wind resource map (spatial resolution of
5m, at 18m above ground/sea level).

Fig. 8 Wind roses at Dongdo Dock (left) and Dokdo
Guard Building (right).
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Table 1 Wind power generation statistics from the wind
turbine installed at Dongdo Dock.

Wind  Annual Fred. of Wind Wind
direction energy Occgi_rf speed speed Speedup

sector  prod. ence ref wecs ratio

(deg.) MWh/y (m/s)  (m/s)
0 32 0.09 7.59 7.86 1.04
30 2.9 0.1 7.45 7.15 0.96
60 16 0.09 6.73 5.75 0.85
90 0.7 0.07 5.71 4.68 0.82

120 0.5 0.05 5.14 4.58 0.89

150 0.7 0.04 5.23 5.29 1.01

180 1 0.05 5.69 5.93 1.04

210 2.8 0.1 7.43 7.18 0.97

240 26 0.11 7.72 6.56 0.85

270 2.2 0.09 7.89 6.48 0.82

300 5.3 0.13 9.24 8.49 0.92

330 3.6 0.09 8 8.21 1.03

Total 27.1 1 7.33 6.8 0.93

Table 2 Wind power generation statistics from the wind
turbine installed at Dokdo Guard Building.

Wind Annual Freq. of Wind Wind
direction energy oc cgr - speed  speed Speedup

sector  prod. ence ref wecs ratio

(deg.) MWh/y (m/s) (m/s)
0 3.9 0.09 7.59 9.2 1.21
30 35 0.1 7.45 8.08 1.08
60 2.7 0.09 6.73 7.29 1.08
90 19 0.07 5.71 7.07 1.24

120 1.3 0.05 5.14 7.02 1.37

150 11 0.04 5.23 7.25 1.39

180 14 005 569 74 13
210 31 01 743 176 104
240 36 011 772 771 1
270 4 009 789 98 125
300 66 013 924 1265 137
330 46 0.09 8 1078 1.35
Total 38 1 733 88 121
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