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Assessment of Offshore Wind Power Potential in the Western Seas of Korea
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Abstract : In this paper, annual wind data in 2014 at six locations(Seosudo, Gadaeam, Sibidongpa, Galmaeyeo,
Haesuseo, Jigwido) are collected and analyzed in order to review optimal candidate site for offshore wind farm in the
Western Seas of Korea. Observed wind data is fitted to Rayleigh and Weibull distribution and annual energy production is
estimated according to wind frequency. GWE-3kH(3 kW-class) and GWE-10KU (10 kW-class) turbine are selected as
wind turbine. Also, power curve are used to calculate wind energy potential. As a result, annual mean wind speed at six
locations(Seosudo, Gadaeam, Sibidongpa, Galmaeyeo, Haesuseo, Jigwido) were calculated about 4.60, 4.5, 5.00, 5.13,
5.51, 5.90 m/s, respectively. In addition, annual energy production were estimated at 10,622.752, 11,313.05, 13,509.41,
14,899.55, 17,106.13, 19,660.85 kWh. Generally, annual mean energy density were between poor and marginal class and
capacity factor at Jigwido was calculated at 22.44%. Its value is higher than the others.

Keywords : 6 points, Rayleigh model, Weibull model, wind turbine, power curve, annual energy production, annual
mean energy density, capacity factor
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Fig. 1. Location map of wind stations.

Table 1. Basic information of wind station

T

128"E  129°E

No Station Longitude(N°) Latitude(E’)
1 Seosudo 126.393 37.325
2 Gadaeam 125.977 36.770
3 Sibidongpa 126.225 35.987
4 Galmaeyeo 126.245 35.613
5 Haesuseo 126.027 34.263
6 Jigwido 126.654 33.223
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Table 2. Classification according to wind power density

Wind resource Wind class Wind speed Wier poweg
category (m/s) density(W/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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Fig. 2. Power curves of 3 kW and 10 kW wind turbine.
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Table 3. Estimated parameters of Weibull and Rayleigh distribution

o Sation Weibull distribution df:fryﬁl)‘jﬁzn
k(m/s) c(m/s) o (m/s)
1 Seosudo 1.664 5.129 3.819
2 Gadaeam 1.495 5.034 3.907
3 Sibidongpa 1.519 5.462 4.205
4 Galmaeyeo 1.550 5.743 4374
5 Haesuseo 1.580 6.154 4.639
6 Jigwido 1.588 6.599 4.983
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112 6.43%2] o] 453 B30 10 kWH2l EJRIS 10.00%
9] o] 855 KBt WA Weibull 3ol 2831312 wjof
= 3kWel 10 kW7F 22} 8.69%%} 12.91%% AH4 = 31t

HolEate] A, 3kWa AFFH A5 485t A3,
Rayleigh 27} Weibull Z22] 7-9- A5 sk 7}
7} 2,141.70 kWhe} 2,758.08 kWhz AFg 5] qlt}. o] o] wls
10kW  &AFFHDA7]e]  theis=  Rayleigh 22
11,038.60 kWh, Weibull &2 13,509.41 kWh? 17+-%¢
wbrgko] AP E|Qlet. 18, Rayleigh ©¥2 o]-&3lo] 3 kW
w ERIZ 10kWH BRI o85S APdst Ay, 7p7}
8.15%, 12.60%2] ©]-&E-S HATh v Weibull -3l &
3192 o= 3 kW 10 kW7F 2H2F 10.50%9) 15.42%
2 A=l

Aol o] A9, 3kWa 23FHLA7E 4835 4
Rayleigh 2213} Weibull Z212] ¢ A5 whdske
7} 2,481.99 kWhe} 3,058.13 kWhiz AHJ g, o]of wt
10 kWi 2FFHEA7]e]  disiAl=  Rayleigh E@lo
12,703.87 kWh, Weibull 222 14,899.55 kWhZ 7H52
wbxlgko] AP E|Qe}. 8, Rayleigh B2 o]-&310] 3 kW
w Y 10kwe ERIS] o] §ES APS A, 27t
11.64%, 17.01%2] ©]4-5-2 B3I} ¥bd Weibull 2320 2]
23195 woll= 3kWeF 10 kW7F 212F 11.64%9) 17.01%
Cd A bel=

dlFA ] A, 3kWH 2FFHARATE 83 Ao,
Rayleigh 227} Weibull 22| 7Z-¢- A =
7} 3,035.66 kWhe} 3,544.35 kWhi AFg 5 ¢t} o] o] wls
10kWs  AFFEdd7]e]  disir= Rayleigh EEO|
15,334.16 kWh, Weibull 22 17,106.13 kWhz A7Hg52
ubdako] AP E|QIc). 3HH | Rayleigh 25 o]-£3] 3 kW
w EHHY 10kwa ERHIO o] gES APds A, 77t
11.55%, 17.50%2] o]-4-5-8 H3t}h Whd Weibull H-320f] 2]
235192 woll= 3 kW 10 kW7 2H2}F 13.49%9) 19.53%
2 A= i

AAEL] A, 3kWa 2FTHE7E 2835t A,
Rayleigh 5217} Weibull Z219] 739~ A7H58] i 717}
3,636.00 kWhe} 4,121.60 kWhz AFEE|QITE olof His)
10kWi  AFFEWA7]e]  dlsiAE  Rayleigh R20]
18,087.71 kWh, Weibull =22 19,660.85 kWhe 17+52
AzFo] AP E|QIt}. 311 Rayleigh BXZ o839 3 kWi
BT} 10 kWa EIRIS] o] 855 APYst A}, 717} 13.84%,

o

it

V_E
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ol
= =

20.65%2] ©]8-E< BTk WA Weibull -32of 483191S
wlelli= 3 kWe 10 kW7F 247} 15.68%9} 22.44%% AHY 5
Sich
I .

6. 4= 3 E9|

Aol Aalictel IxIg A, 7Heet, AolE
Ao, sfieA, AR T 67l ARl #A53E 2014d F
g A5 E o] gste] FHLH FEFE FUteelh

FHLA7| 2= shrollA] Jidkst A5 7] GWE-
3kH(3 kW) ElW13} GWE-10KU (10 kW) B¥] 2557
oAl s o] gate] ATPARRS PSSt I5E T

O

A5 Weibull &2 9} Rayleigh X5 ©]-835Fo] &

q Agteitts A& & 5 A
gl 0] 251975 u] Rayleigh FRH U} &2 vt

o] Atz om | 3 kWFETE 10 kWH2] Z8dzl7] »
o] O & WS AT 67 AR ASAE
28 Fato] A At 10 kW Z2EIN 4 Rayleight
EE o] g3ate] AMY g AIE Table 40 H2lskqicth.

Table 4] A¥E #4385t A}, ik Asfeke met 5
b BEgRs oA W&o e drS G 39
AU U7t AR AS & = 9l 53], AlTE &
Zof| A5 AT 2] B9, vhE 57 A e n]ste] 4]
O FEEA ouA] UETF o, A ERTH= 2u) o]
dETRE 2SS T Utk AeE B ek B FE
WA A ZE wind class 12] ‘Poor’d S Ao, v
A 47) AL ‘Marginal’ A7+S A1t

9 2 ERIA2RS] AEE o st o] 5 YR
7] flgt A EEA FHE ] o] g-Eo] ARS-EW A7F Adn]
o-g-E°] 17% ol wf nigralsict. & AtellA HESH 4
¥} o], S|, AAETY ol sh el sldsiths 2s

o % 9lth,

= [e]
o7l A efx= 20% e F52] S/ A AL Qlrk. &=
Table 4. Characteristic values of each observation location
Annual Annual mean . Annual .
mean v den- Wind Capacity
Station wind fiyty resource eneray factor
speed »,  category (%)
(m/s) (W/m") (kWh)

Seosudo 4.60 146.06 Poor 10,622.75 12.13
Gadaeam 4.50 166.13 Poor 11,313.05 1291

Sibidongpa  5.00 20890 Marginal 13,509.41 15.42
Galmaeyeo  5.13 217.70  Marginal 14,899.55 17.01
Haesuseo  5.51 249.89  Marginal 17,106.13  19.53

Jigwido 5.90 313.92  Marginal 19,660.85 22.44
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