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Abstract

This study has analyzed the scale, location, resource potential and feasibility of offshore wind farm scientifi-
cally and systematically based on the national wind map and GIS. For long-term wind power development,
this study pursues siting strategy building, selection of target area and deciding development priority as well
as the presenting a basis for assessment that are necessary for policy decision making by making theme layers
under GIS environment. According to the analysis after organizing technological development by stages, even
if only the most suitable sites are developed among the area of offshore wind farm candidates that can be
developed under the current technological standard, it has been evaluated as being able to develop about 3
times of the wind power dissemination target until 2012. It is expected that about 5% of territorial water area
can be developed in a short-term future while the southern offshore area possessing relatively favorable wind
resource than the western offshore has been identified as the most feasible site. While about 23% of territorial
water area has been classified as potential area for offshore wind farm development in a long-term future,
even Jeju Island and offshore of Ulsan possessing excellent wind resource have been analyzed as feasible
sites. The feasibility assessment of offshore.wind farm development established by this study is expected to
assist national strategy building for accomplishing the wind power dissemination target.
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Fig. 1. National wind map of South Korea.
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Fig. 2. Vector and raster data process in GIS.
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Table 1. Buffer areas for exclusion elements

Exclusion element Beffer area

Offshore national park 1000 m
Ship fairway 1600 m
Military area 1000 m

Submarine structure 500 m

Wind power density Less than 300 W/m’

9835 - 2EA

B-52(floating) SNAFH L Au7t A85HL
Al AdE Muprlg, A $HANE,
HVDC(High-Voltage Direct Current) A4 5 4
3 siAEE AR Aol Fag Avrise] 483}
S3 M)A YRzhe] & Aoge] HA F& Al
Zta 7Hstdnh Aveled® a1 EAFY
A%, 4, oltAE §)g VIEd wet S AeE
FRE 1589 BFATE PR FARE
Az o8] AP HFALE s
Fig. 32 o]gjst Ay BARE & BoF<= 33
So]™ Table 2= Alvte] @ 748 wla - 2%
Holct.

34, SR T AH

AFEHAY ZAFe HPdHe] WEEE A
ARE B2 F dE AR 89 viES 3F
FEEUE 300 Wm') ©]30 GG st A
stk £33 2219 RAFAE AAeH T4
DA A FRIF A g S92 A
2 A7 E T FAEFE F
5 93 2 ARyl 2uEF Ve

FeAv)e] AAEE 4E A FHEd Has
3l7) 98k e AL 10DA0DE AR EH o 3
A A ADye A4 100 m2 AT Az
ot EAY B (Homs Rev)9} L] 22H = (Nysted) 3l
AFEaA g wdA L 24z 7DxTD9 10.5Dx

T3y

I-

5.8D°]t}.

EnEE00Wm O | NEEEKE
; YR Sfy=EIR
¢ B AY
2 SEHOE vz
FIREHCGE

ALbEe 1
Autg|e 2

ArtEle 3

Fig. 3. Scenario analysis process in GIS.
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Table 2. Siting strategy scenarios for offshore wind farm

development
Element Scenario 1| Scenario II |Scenario III
Wind power density| More than 300 W/m’
Water depth 0-30 m | 30-50 m | 50-200 m
Farm area
(No. of turbines) Over 10 | Over 20 Over 30
Distance to grid | 0-20 km | 0-40 km | 0-60 km
Downgrade
e O | distance 0-5 km 0-1 km 0-1 km
o & i
B margin
o g .
¢ @ bisance |4 o5 140 | 0-50 km | 0-100 km
range
= Foundation . |Water jacker| .
§ § type monopile tripod floating
& % | Capacity | 3MW SMW 10MW
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Table 3. Administrative offshore areas by wind class (km®)

Administration Wind | Wind | Wind |Wind |Wind Su1121 Capacity
tlass 1|class 2 |class 3 flass 4class 5|(km") [(MW)*

Gangwon .| 882| 2,949 4 -| 3,835; 83859
Gyonggi 11| 1,540| 35,616 - - 7,166| 16,845
Gyongnam 4 791 1,864| 4,726 - 7,822 19,770
Gyongbuk - 457 1,735| 1,685 419| 4,296! 10,260
Jeonnam - 944 11,063(15,771 -27,778] 80,502
Jeonbuk 51 358 4,707 - - 5,070 14,121
Jeju - 6| 595| 5,341} 2,371 8,313 17,808
Choongnam 48 831] 7,515 - - 8.394| 22,545
Sum (km’) 64 5,809 36,04327,527| 3,231)72,674/19,0710

* Wind turbine capacity is calculated only above wind class 3 areas.
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Table 4. Offshore wind resource potential by development
scenarios and suitability level

Suitabili Potential Scenario | Scenario |Scenario
uitability otentia I I I
Capacity(MW) 3,372 2,210 48,710
High
8 Area(km?) 1,124 442 4,871
Capacity(MW) 10,071 9,475 120,970
Medium 5
Area(km”) 3,357 1,895 12,097
Capacity(MW) 3,945 6,500 17,070
Low
Area(km?) 1,1315 1,30 1,707

* Potentials of each scenario are independent.
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Fig. 4. Priority regions for offshore wind farm development.
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