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Assessment of Offshore Wind Power Potential for Turbine Installation
in Coastal Areas of Korea
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Abstract : In this paper, wind data at 20 locations are collected and analyzed in order to review optimal candidate
site for offshore wind farm around Korean marginal seas. Observed wind data is fitted to Rayleigh and Weibull
distribution and annual energy production is estimated according to wind frequency. As the model of wind turbine
generator, seven kinds of output of 1.5~5 MW were selected and their performance curves were used. As a result,
Repower-5 MW turbines showed high energy production at wind speeds of 7.15 m/s or higher, but G128-4.5 MW
turbines were found to be favorable at lower wind speeds. In the case of Marado, Geojedo and Pohang, where the
rate of occurrence of wind speeds over 10 m/s was high, the capacity factor of REpower’s 5 MW offshore wind
turbine was 56.49%, 50.92% and 50.08%, respectively.

Keywords : Rayleigh model, Weibull model, wind turbine, power curve

LN = 0] A FAFEY AN LS 15,780 MW(4,149 Bl
o]2 31 ¢JTtH(Wind Europe, 2017, Fig. 1 %), =2 74,
FTEE 2719 frso] 7R EeldAe] #7198 (aero AT ATFA 274 dldel ASATgo 2 dPdE 717] 2

dynamicyd] 5& o1810] S AAkrowonZ AANA 714 717k s a, BRI AG) M A 37
A A Z A1, 0] 71AA olUAZ ol gate] A wo] 30 MWS] FbAANE o Fof glon, Fe
715 s, A9E Atk A AlSoIY et A FHE)IE 60 MW alVdEe ATHA] 7d-E& A3l 4
She 71%olth 54 F8 o] B3 B89 AN, WA % A2 sledeln] 5 Fof ek
9 g FAL D B8 olelg B A WA BANS  Table 1ol S s FA Bl A4 AL A
SR AEE B wASA HUI, Aol wa Sl wla) she) 7R RO RE BRa E 4
o QA vl watsh Sl 0% Sl Al e, TR E9 9 20 8019 R 4 1
a7k 24953 9k, &R AE, A B4 04, Y B w1
F2) A9 2017de) 1709 SVgER A se07hel Bl % e el BA) Bl 4X wx %, 19
148 MWS] A1 89S A5te] 20174 5 1) 3k Fols BARA vlekie] ek, v e W

#3742 Al 2 2 A -9 (Korea Electric Power Research Institute)
eI L oF e Sl oF - WM E A F 8 (Corresponding author: Nam Sun Oh, Ocean - Plant Construction Engineering, Mokpo Maritime
National University, 91 aeyangdaehakro Mokp0-51 Jeollanam-do 58628, Korea, Tel: +82-61-240-7306, Fax: +82-61-240-7341, sun@mmu.ac.kr)
wak gl gl QF 3} 8l 7] @ ARBANRE - of| LU %] A - Al E](Coastal Development and Energy Research Center, Korea Institute of Ocean Science &

Technology)

w9 el 8w B 5 317 - 8L ¥ (Department of Civil and Environmental Engineering, Wonkwang University)



192 e - oAl - s - BAE - GAlkE
3,500 18.000
g 2,000 16,000 %
4 14000 >
& 2500 o
e 12,000 8
2 g
g 2000 10,000 ©
3 5
E 1.500 8,000 *Ué
€ 6000 ¢
S 1000 2
2 4000 3
4 500 g
2000 J
0 - ——— 0
..}:5'\ﬁ5"-5,a’
= Annual Cumulative
Fig. 1. Cumulative and annual offshore wind energy installation in Europe.
Table 1. Summary of installed offshore wind turbines at Korea
No Completion date Total capacity (kW) Nos Installation location Manufacturer
1 2012.02 3,000 1 Jeju Wuoljeong Doosan heavy industries
2 2012.05 2,000 1 Jeju Wuoljeong STX heavy industries
3 2017.09 30,000 10 Jeju Hankyung Doosan heavy industries
Total 35,000 12
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Fig. 2. Location map of measuring stations.
Table 2. Basic information of wind stations
Observation equipment No Stations Longitude (N°) Latitude (E”) Height of wind vane/gauge (m)
1 UL (Ulleungdo) 37°27' 131°06' 4.4/3.9
2 DJ (Deokjeokdo) 37°14' 126°01" 4.3/3.6
3 CB (Chilbaldo) 34°47' 125°46' 4.3/3.6
4 GM (Geomundo) 34°00' 127730’ 4.3/3.6
5 GJ (Geojedo) 34°46' 12854’ 4.3/3.6
Floating buoy 6 DH (Donghae) 37°32' 130°00’ 4.4/3.9
7 PH (Pohang) 36°21' 129°46' 4.4/3.9
8 MR (Marado) 33°04' 126°01" 4.4/3.9
9 OY (Oeyeondo) 36°15' 125°45' 4.3/3.6
10 SA (Shinan) 34°43" 126°14' 4.3/3.6
11 CJ (Chujado) 33°47' 126°08’ 4.0
12 SS (Seosudo) 37°19' 126°23' 20
13 GD (Gadaeam) 36°46' 125°58' 15
14 SI (Sibidongpa) 35°59' 126°13' 75
15 GO (Galmaeyeo) 35°36' 126°14' 15
Light house AWS 16 HS (Haesuseo) 34°15' 126°01’ 12
17 JG (Jigwido) 33°13" 126°39' 18
18 GY (Ganyoam) 34°17' 127°51" 27.5
19 GA (Gwangan) 35°07' 129°08’ 12
20 ID (Idukseo) 35°34' 129°28' 17.5
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Table 3. Classification according to wind power density

Wind resource Wind Wind speed Wind power
category class (m/s) density (V/m’)
Poor 1 3.5~5.6 50~200
Marginal 2 5.6~6.4 200~300
Moderate 3 6.4~7.0 300~400
Good 4 7.0~7.5 400~500
Excellent 5 7.5~8.0 500~600
Excellent 6 8.0~8.8 600~800
Excellent 7 Above 8.8 Above 800
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Table 4. Overview of 7 turbine performance

apgEe e Rt 97 195

Model Rated Cut-in wind Cut-out wind Rated wind Type Power
output (MW) speed (m/s) speed (m/s) speed (m/s) control
VESTAS-V63 1.5 45 25 16 HAWT Pitch
VESTAS-V100 1.8 3 20 12 HAWT Pitch
VESTAS-V110 2.0 3 20 12 HAWT Pitch
VESTAS-V112 3.0 3 25 13 HAWT Pitch
VESTAS-V126 33 3 22.5 12 HAWT Pitch
GAMESA-G128 45 3 27 12 HAWT Pitch
REpower 5.0 35 30 14.5 HAWT Pitch
5600 . 3.5 SEEHIC| M= M (power curve of wind turbine)
—O— V631.5MW

5000 | —@—v100-1.8MW
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Fig. 3. Plot of 7 turbine performance curves.
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Table 5. Summary of offshore wind power potential
Height of  Average annual Mz.nn V.de Average ann}lal . Annual energy Capacity
. . . direction energy density Turbine
Location observation  wind speed at . output factor
(m) 100 m (ms) (Occurrence at observation model (kWhiyear) %)
rate; %) height (W/m’) Y °
UL (Ulleungdo) 39 5.73 (9.03) SW (8.54) 233.82 REpower 20,582,942.61 46.99
DJ (Deokjeokdo) 3.6 4.35 (6.93) NNW (11.18) 129.62 GAMESA-G128  13,704,896.73 31.13
CB (Chilbaldo) 3.6 4.51 (7.19) N (14.14) 152.00 REpower 14,404,908.69 32.89
GM (Geomundo) 3.6 5.96 (9.50) ENE (11.76) 260.99 REpower 21,725,445.91 49.60
GJ (Geojedo) 3.6 5.99 (9.53) SW (13.17) 238.66 REpower 22,301,982.32 50.92
DH (Donghae) 39 5.56 (8.76) S (11.85) 213.82 REpower 19,666,313.03 44.90
PH (Pohang) 39 6.03 (9.50) SSW (11.49) 269.14 REpower 21,934,206.92 50.08
MR (Marado) 39 6.63 (10.45) N (16.70) 325.14 REpower 24,741,222.23 56.49
OY (Oeyeondo) 3.6 4.85 (7.73) N (11.99) 161.26 REpower 16,314,448.47 37.25
SA (Shinan) 3.6 3.63 (5.79) N (13.71) 90.04 GAMESA-G128  10,349,198.25 26.25
CJ (Chujado) 4.0 5.39 (8.47) E (14.15) 186.91 REpower 18,877,086.51 47.38
SS (Seosudo) 20 4.66 (5.84) WNW (13.28) 152.16 GAMESA-G128  10,356,367.61 26.28
GD (Gadaeam) 15 4.60 (6.00) NNE (12.20) 163.71 GAMESA-G128  10,939,363.91 27.77
SI (Sibidongpa) 75 5.01 (5.22) NNW (27.73) 204.33 GAMESA-G128 8,448,540.89 21.43
GO (Galmaeyeo) 15 5.18 (6.76) N (14.90) 214.46 GAMESA-G128  13,239,724.46 33.59
HS (Haesuseo) 12 5.50 (7.40) NNW (15.78) 246.16 REpower 15,029,617.15 3431
JG (Jigwido) 18 5.61 (7.14) ENE (15.43) 263.47 GAMESA-G128  14,357,608.46 36.42
GY (Ganyoam) 27.5 7.76 (9.30) ENE (11.93) 585.95 REpower 21,188,856.41 48.38
GA (Gwangan) 12 4.45 (5.99) NW (15.58) 101.67 GAMESA-G128  10,406,875.43 26.40
ID (Idukseo) 17.5 5.62 (7.17) NW (21.44) 265.11 GAMESA-G128  14,530,311.86 36.86
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