Joumal of the KIECS. pp. 547-554, vol, 13, no. 3, Jun. 30 2018, 1. 89, pISSN 1975-8170 | eISSN 2288-2189
Regular paper http://dx.doi.org/10,13067/JKIECS.2018.13.3.547

SIEY BALF A BF AT AP

ok wokk — FHEE

AR BT ARG 0 5F - 0] 5

A study on Design of Generation Capacity for Offshore Wind Power Plant : The Case
of Chonnam Province in Korea
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ABSTRACT

‘Wind energy is widely recognized as one of the cheapest forms of clean and renewable energy. In fact, in several countries, wind energy has achieved
cost parity with fossil fuel-based sources of electricity generation for new electricity generation plants. Offshore wind energy development promises to be a
significant domestic renewable energy source for the target of korea government 3020 plan. A pivotal activity during the development phase of a wind
project is wind resource assessment. Several approaches can be categorized as three basic scales or stages of wind resource assessment: preliminary area
identification, area wind resource evaluation, and micrositing. This study is to estimate the wind power capacity of chonnam province offshore area using
three basic stages based on the six meteorological mast data. WindPRO was used, one of a well-known wind energy prediction programs and based on more
than 25 years of experiences in development of software tools for wind energy project development. The design results of offshore wind power generation
capacity is calculated as total 2.52GW with six wind farms in chonnam offshore area.
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Table 1. The measurement height and average
wind speed of wind resources

. Average
No. of Met | Height .
. (m) Period Speed
s (m/s)
Met mast 1 80 1 7.08
Met mast 2 60 1 6.91
Met mast 3 50 1 550
Met mast 4 | 1215 2 6.93
Met mast 5 80 1 6.24
Met mast 6 60 1d 7.69
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Table 2. The specification of wind turbine

Ttems Specification
Rated power 6,150.0 kW
Cut-in wind speed 35 m/s
Rated wind speed 14.0 m/s
Cut-out wind speed 300 m/s
Wind class (IEC) Ib
Rotor Diameter 126.0 m
Generator Type Double Fed Asyn
Hub height 85/95 m

Elactrical powar (kW)
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Fig. 6 Performance curve of wind turbine
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Number AEP Availability
of WT [MWh] [%]
zone 1 101 1,401,412.6 264
zone 2 42 600,091.8 2712
zone 3 60 859,796.4 212
zone 4 3! 655,457.2 23.1
zone 5 38 420,480.6 21.0
zone 6 115 1,711,163.9 28.3
AR 2 e 41077 WAHe B g
410x6.15=2,521. 5SMW = ALte ot e SA% 7]
AsE dAR @ AA s S g
252GW7F =™, Age] & MWE 5599 7152

st oF 5257 9e] A8E AoR ot

AdEEeAs Ade] dane Aad 1d ol
oF ahaL 9 FAEE A
ek A9 3d o)Al AR EALS} FAQF] &

Aol AANIA 302041 &l wEz™ 2030
2 FHubd o2 188GWE Ax|sjof a1 o] &
12GW o4 ajisg o] aAgjof ZxaA]
} Zrd £ ATelA Fad A
g1 FA4I4A F

{
9 o

O]
2
HOﬁOﬁmloFNm
Erol g
b ¥@ 10 40 i

i)
ol

o

(1) & AFollA AAE 6704
g 252GW7E 7heds EQlstden, <3|
Aoz AT Ag F A
7} " 83t

(2) dlvt= Risp A7-49 WAsPF wlvla EMDA}
°] WindPROE AH&-3te] w4138kl om, Al A4
o2 b e ARHE SR Hrlyo
FAGAE f1% 7| EAERE &8T5

(3) A 7174l vt FAJSS 53 X2

Met mast 47} 9oH, YyHx] ZHFe= 1d 7]
FHESAR sdEo] e FAH] AFY
23 A9 Yz 5740l dallAes F71 A
ZAPF E g8,

(4) AANE 67449 THAE 53 ol FAEH
TAGAE F5T 5 9o =

tAAnA 2 A4S 2L SR

6) HFe7

6) Fete Az AYEABA ey
[ex]

1de] 713k e sle

152193
P Hgsu BN ARNS B

=
>
o

B Ak B AReel WA
g A

R0006106) o2 F3H A2 QY.

References

[1] S. Lee, C. Moon, Y. Chang, and M. Jung, “A
study on Design of Capacity for Landing and
The Case of

Chonnam Province in Korea,” ]. of the Korea

Floating Solar Power Plant :

Institute of Electronic Communication Sciences,
vol. 13, no. 1, Feb. 2018, pp. 35-44.

Bank,
wind resource assessment :

[2] Asian Development “Guidelines for

best practices for
countries  initiating wind  development,”
Technical Report, May. 2014.

[3] J.  Choi,

“Development of Evaluation Model for the

C. Hwang, and C.  Moon,

Korean New & Renewable Energy Policies :
Focusing on RPS & FIT,” ] of the Korea
Institute of Electronic Communication Sciences,
vol. 8, no. 9, Sept. 2013, pp. 1333-1342.

551



JKIECS, vol. 13, no. 03, 547-554, 2018

[4] Global Wind Energy Council;, “Global Wind [14] K. Lee, W. Cho, J. Back, and I Choy,

Statistics 2016,” Technical Report, Feb. 2017. “Design and  Verification of Disturbace
[5] J. Sung, “Overview and Future Plan for Observer based Controller for Wind turbine
Korean  Offshore = Wind  Development,” with Two Cooperative Generators,” |. of the
Prospects and Tasks of Offshore Wind Power Korea Institute of Electronic = Communication
Industry Conf. 2017, Seoul, Korea, June. 2017. Sciences, vol. 12, no. 2, 2017, pp. 301-308.
[6] Korea Energy Management Corporation, “2016 ~ [15] EMD, “WindPRO 2.7 User GUIDE,” Manual,
New &  Renewable Energy White Paper,” EMD Int. Oct., 2010.

Technical Report, Korea New and Renewable
Energy Center, Oct., 2016.

[7] C. Moon, “Development Plan of Wind Power XA 270
Industry,” The 4th Chonnam Wind Industry
Promotion Forum, Mokpo, Korea, Mar. 2018, p.
22.

[8] B. Kim, J. Woo, H. Kim, I. Paek, and N. Yoo,
“Validation Study of the NCAR Reanalysis
Data for a Offshore Wind,” ]. of the Korean
Solar Emnergy Society, vol. 32, no. 1, 2012, pp.
1-7.

[9] H Kim, H. Kim, J. Kim, and Y. Lee, “Past  2014"~2016 S3ristwl AvtET2|E 74 o7
SRR

M2 M(Moon-Seon Jeong)

2000 Hxd Ar]Esty) £, 2

20144 5 o A7)gsst E4
(&shatah

and DPresent of Wind Power Prediction

Models through Overseas Case Review,” |. of 2016'd 129 ~ A = H Al AHedTs] A7
# ARl FEMAA LN, FEA AA, F

the Korean Wind Energy Association, vol. 7, no. g
2, 2016, pp. 35-44. o e e R e
[10] C. Moon, Y. Chang, T. Park, M. Jeong, H
Joo, O. Kwon, D. Kwag, and G. Jeong, “ A

lﬂ (‘U_u

2 il (Chae-Joo Moon)

Study on Design of Offshore Meteorological 1981, 19834 % 10041 Ao

stal ASFeIHEEAh, ek
718z AL, gshatah,
1997 ~ A FExofeha g st
A7 Al e} aa

1986~1997 g=AH7|& AP+

2011 AR HepdRUAE

2011~2012 AZA=}e}ks] 334

Tower,” ]. of the Korean Solar Emergy Society,
vol. 34, no. 2, 2014, pp. 60-65.
[11] S. Park, “Electronics System Design of a

Generic Meteorological Buoy,” J. of the Korea
Institute of Electronic Communication Sciences,
vol. 5, no. 1, Feb. 2010, pp. 51-57.
[12] M. Oh, O. Kwon, K. Kim, and I Jang,
“Economic Feasibility of Bucket Foundation 2010~2016 0], FFAZ|AE A AE
for Offshore Wind Farm,” ] of the Korea 2015~2016 7] 2AH AT o2 Me] 2417
Academia-Industrial Cooperation Society, vol. 13, 2017 ~ 312 ol X We] Abst-g-aHel 2}
no. 4, Apr. 2012, pp. 1908-1914. % PR}« Fap el FaAw) A
[13] M. Arshad and B. OKellv, “Offshore WEA| 2B AupETRE vlo] 2R 1R e
Wind-Turbine Structures : A Review,” Proc. of
the Institution of Civil Engineer, Energy, vol.
166, issue 4, Nov. 2013, pp. 139-152.

552



T

Al FHoR

ZHod3H(Young-Hak Chang)

1981 At Fo] AlE3E

3} Z4

1984 Fdehsta ojshd A7)

A Ah

19919 Adeista gkl A7)

ghk(zh

1919 ~ A Hxdistn Al zEEEy) wg

Exddty Arteg| = Pad

¥ ARl - FEbdAaw] A HEAE] A
o] ¥ ~mfEggc wlo]lmg s

0|42 (Soo-Hyoung Lee)

2008 AA|thEkw A7) AR
Z (3, 2012 Ak efst
A ATE EdeEEt
\kAb, 20124 Georgia Institute of Te
ch. Post Doc., 201413 69 ~ 2018+
29 =7 A Al

2018 ~ A Fxdigtw Ay 2 Aol 2

# Az} . AAE, R4bAe), ZWE], HVDC,

0|= 3| (Sook-Hee Lee)

2015 FEofstal ojshed AR el
UA3H-Ed 434D

201513 ~ ] ZxZostw skl
A A A e 3Hd wpab
19871 ~ #A] ZBIA HA]~E gl oA}

2016\ ~ Az s AA Q3| B3R 3|2

# TRl ¢ e A 2R, AntEgR|E W)

olzR =

553








