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Abstract @ Wind resource assessment is necessary when designing wind farm. To get the assessment, we must use a long term(20 years) observed wind
data but it is so hard. so that we usually measured more than a year on the planned site. From the wind data, we can calculate wind energy related
with the wind farm site. However, it calculate wind energy to collect the long term data from Met-mast(Meteorology Mast) station on the site since the
Met-mast is unstable from strong wind such as Typhoon or storm surge which is Non-periodic. To solve the lack of the long term data of the site, we
usually derive new data from the long term observed data of AWS(Automatic Weather Station) around the wind farm area using mathematical
interpolation method. The interpolation method is called MCP(Measure-Correlative-Predict). In this study, based on the MCP Regression Model proposed
by us, we estimated the wind energy at Handong site using AEP(Annual Energy Production) from Gujwa AWS data in Jeju. The calculated wind energy
at Handong was shown a good agreement between the predicted and the measured results based on the linear regression MCP. Short term AEP was
about 7,475MW/year. Long term AEP was about 7,205MW/year. it showed an 3.6% of annual prediction different. It represents difference of 27IMW in
annual energy production. In comparison with 20years, it shows difference of 5,420MW, and this is about 9 months of energy production. From the

results, we found that the proposed linear regression MCP method was very reasonable to estimate the wind resource of wind farm.
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Fig. 2. Handong Met-mast and Kujwa AWS location.
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Fig. 3. Speccification of Handong Met-mast.
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Photo 1. Handong Met-mast and Kujwa AWS.
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Fig. 5. Monthly mean wind speed.
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Fig. 6. Annual energy production explanation.
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Table 1. Estimates the Annual Energy Output (Handong of Short term wind)

Hub height Time at Time at Mean net Mean net Capacity factor
wind speed zero output rated output power output energy output
Month. (m/s) (%) (%) (kW) (kW) (%)
Jan. 9 22 323 1,097.80 816,796 36.6
Feb. 9.56 3.57 6.18 1,243.40 835,556 414
Mar. 9.06 6 3.49 1,162.90 865,225 38.8
Apr. 8.46 9.61 7.66 963.1 693,448 32.1
May. 6.39 15.28 0 585.7 435,792 19.5
Jun. 6.84 14.28 2.92 671.1 483,224 224
Jul. 52 30.49 1.5 409.5 304,655 13.6
Aug. 8.02 11.18 3.65 740.7 551,073 24.7
Sep. 7.1 10.43 1.93 636.6 458,374 212
Oct. 6.95 11.38 0.13 682.4 507,687 22.7
Nov. 75 12.45 2.73 815.5 587,181 272
Dec. 9.32 522 222 1,240.10 922,609 413
Overall 7.78 11.04 2.95 853.3 7,475,281 28.4
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Fig. 7. A Set of Missing Data Points in a Time Series. Fig. 8. MCP Regression Model Explanation.
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Table 4. Estimates the Annual Energy Output (Handong of long term wind)

Hub height Time at Time at Mean net Mean net Capacity
wind speed zero_output rated output power output energy output factor
Month. (m/s) (%) (%) (kW) (kW) (%)
Jan. 9.38 2.75 5 1,190.60 885,829 39.7
Feb. 9.34 3.53 5.06 1,190.40 799,918 39.7
Mar. 8.84 6.34 38 1,100.80 818,977 36.7
Apr. 7.89 10 4.79 864.6 622,490 28.8
May. 6.47 15.47 1.62 592 440,446 19.7
Jun. 5.99 18.18 1.45 498 358,536 16.6
Jul. 5.74 26.99 2.24 501.2 372,926 16.7
Aug. 6.46 16.33 2.09 506.1 376,522 16.9
Sep. 7.42 9.84 2.24 649.3 467,517 21.6
Oct. 731 8.83 0.39 746.5 555,406 249
Nov. 8.05 9.38 2.34 932 671,035 31.1
Dec. 9.13 5.3 3.03 1,184.50 881,270 39.5
Overall 7.64 11.31 2.87 822.5 7,204,938 274

- 549 -



FTHOR A7 oA AALS <53 A3}, Table 4004 <k
ol A 7204 MWE RHFeow Atkd Zow Y|
o} 35 X199 2011 9 229 HH 2012d 9€ 20¢7HA]
o] dlolEuks 7FA Al AzE oy A] AAES oS8 A
(Table 3)9}F °F 3.6 %2 dZFxEs HIt o= 201213 9]
Bdol vls) 2w B2 o] AFAAE A U3t7] WZol
2o daEch
5. 2 E

FEAARA Y AAE Frhe AZE YA AL (AEP;
Annual Energy Production)s ©]-§-3te #H7}sta 9t} g5
Met-mast®] 20111 99 22U F-¥ 20121d 99 20247b4] 1
Z3 HlolElE o] &3l AEPE

= = Az o
7475 MWoll oy A7 F3d R4S B3l 53 Aas
A7 ok 7204 MWE 2F 3.6%2 o= o2 Q&) Azt

bl
271 MW dlgA] Aol Apel& A AR S
71e] AolF7191 2015 Hlal kRS w5420 MWE] =
& WEhY of= ofF 97hE Ao oA Ak} Bl 529k
otk oyl A AR Al S S AlE o] H)
olel & Farstd f-Euehs A3 Ho 313 B3 IF
= WA, 2012:d 9] - 53]9] HFe] d¥ew HdRY
S0l 7] wEelta ddkErh 30d ol Bdiks

=

B5712ke] Hdel vste] 53] AstAY ofgk 7|zte] 3
= HAS A5 71dAed vEte] B 5 B 4SS
el FEoUA = F59 3500 vldsly] wEel 1 A}
ol o Avm F F Yt aYEE @3 A= RaS
TR A7t FE5Y AR E vgoR R FHS
A7)k o R A AAA dFS WEA s or du}
TS 2 AelA MCP7IH T 37 R s dig oS
A S Hrtel 2

A

ATE 20099 A A AGA K9] AYho R koA
B7HA(KETEP) ¥ 543ttt A5 ddAd el A
ol =3 gk -7 791 1 TH(NO.20094020200020).
A= 20120 wES GO A Wb s okt
7l=REde] A9 ol Fdg AFAAYYTHNO.
20090217).

N
et i

|

2]

P

il
Ao
rk

[1] BARDSLEY, W. E. and B. F. J. MANLY(1983), Regression
Based Estimation Long-Term Mean and Variance of Wind
Speed at Potential Aerogenerator Sites, Jounral of Applied
Meteorology, Vol. 22, pp. 323-327.

[2] Kim, Hyungoo(2005), Analysis of Wind Shear Patterns and
Application of Measure-Correlate-Predict at Pohang Region,
The Korean Society For New And Renewable Energy, Vol.
1, No. 2, pp. 26-33.

[3] Kim, Hyun-Goo(2008), Application of Neural Network For
Long-Term Correction Of wind Data. J. Wind Eng. Lng,
Aerodyn., Vol. 98, pp. 466-471.

[4] Ko, Jung-Woo and Byung-Gul Lee(2012), An Accuracy
Estimation of AEP Based on Geographic Characteristics and
Atmospheric Variations in Northern East Region of Jeju Island,
Korean Society of Surveying, Geodesy, Photogrammetry, and
Cartography, Vol. 30, No. 3, pp. 295-303.

[5] Ko, Kyung-Nam and Jong-Chul Heo(2006), Introduction to
Wind Engineering, Munudang, pp. 61-65.

[6] National Typhon Center(2012), Typhon Records, http://
typ.kma.go.kr.

[7] Rogers, A. L. and J. W. Rogers and J. F. Manwell(2005),
Comparison of the performance of four measure-
correlate-predict algorithms, Journal of wind engineering and
industrial aerodynamics, Vol. 93 No. 3, pp. 243-264.

[8] Seo, Hyunsoo, Namho Kyong and Hyungoo Kim(2010),
Analysis on Wind Characteristics for Offshore Wind Turbine
Structure Design at Waljeong, Jejudo, The Wind Engineering
Institute of Korea, Vol. 14, No. 3, pp. 161-167.

[9] Wind Energy Reference Manual(2008), Filling Gaps, www.

windpower. org.

AaEsd 20129 11¥ 269
QueAd 220124 12€ 142 (12D

20124 12€ 219 (23
220124 12¢ 27¢

X
B
ot
oxl
e

- 550 -





