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Abstract

In Handong on Jeju Island, South Korea, an investigation was carried out which
looked at net profit risk ranges in wind farm development. Wind measurement data
was collected over a one-year period in Handong, and reference wind data for a
fifteen-year period for the same area was collected from a meteorological observatory
at Gujwa. The measure-correlate-predict (MCP) method was applied to obtain
long-term artificial wind data for Handong, in order to estimate variations in the
annual energy production (AEP) and the net present value (NPV) which in turn
helped determine the risk ranges. The AEP and the NPV were calculated under the
assumption of having installed 15 units of a Vestas 2 MW wind turbine at the near
measurement site. Various Probabilities of Exceedance (PoE) levels were predicted for
both the AEP and the NPV in order to clarify the range of possible risk ranges.

The regression and matrix methods for MCP application were used to the one-year
wind data, and variable SMP and weighted average variable Jeju SMP were applied
for economic feasibility analysis. The results showed that a maximum NPV deviation
was KRW 30,288 (Mil.won) at a probability of exceedance of 75% (P75), which
meant there was deviation of 100 million won per year for each wind turbine. Other
economic analyses(IRR, B/C ratio, P/P) were also conducted and studied for
comparison.

A large sensitivity of C.F. and SMP occurred in B/C ratio and NPV. It means the
way of estimation for AEP and SMP is very important for obtaining reasonable
project economic analysis results. Moreover, the deviation in mean wind speed, the
AEP, and the NPV were estimated assuming that the annual average wind speed
varies in a cycle of fifteen years. The range of NPV variation was from -16.78% to
+26.24% over fifteen years, which was greater than that of the corresponding
variations for wind speed and the AEP. Accurate estimation of wind speed is the

most essential part for minimizing the risk in wind farm development project.
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Table 1 Electricity supply and wind farm installation plan in Jeju

Wind Farm
Supply Plan Installation Plan
. : Capacity Installation Accumulated
Year C("’;a%f/')ty InStﬁlslgt'on change capacity capacity
(MW) (MW) (MW)
Namjeju
2012 740 Diesel power -40 - 107
2013 940 HVDC #2 200 186 293
2014 54 347
2015 267 614
2016 - 614
2017 1140 HVDC #3 +200 116 730
2018 Jeju GT -55 300 1030
2019 320 1350
(Source : MOTIE, Jeju Special Self-Governing Province)
2. AT =4
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Fig. 1(a) Domestic annual installed wind capacity for 1999-2013
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Fig. 1(b) Domestic cumulative installed wind capacity for 1999-2013 (Source: KWEA)
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Table 2 Input parameters for financial analysis

Input parameters Assumption
Initial investment cost 65,136 (Mil.won)

Installed capacity 30 (MW)
Wind turbine model Vestas V80 - 2MW

164 ~ 205 (KRW/kWh)
(3% of annual escalation rate applied)

20-(Mil.won) +

Annual O&M cost

C te t . .
) AJmual . M 20% of the net profit exceeding 200 (Mil.won)
axation cos
Local tax 10% of corporate tax
Discount rate 6%
Depreciation Straight line method
AEP (MWh) Scenario Analysis 1 (Refer to Fig. 3)
Jeju SMP Scenario Analysis 2 (Refer to Fig. 4)
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Table 33 o F+ AF9 =4 F57

A AgdrE AWSHUT nfAET}

Table 3 Wind sensor specifications on met mast and AWS

Met mast at Handong AWS at Gujwa
Items
Anemometer Wind vane Anemometer Wind vane
Model NRG #40 NRG #200P WM-IV-WS WM-IV-WS
Type 3 cup Potentiometric 3 cup Potentiometric
Measuring 1 ~ 96 m/s 0 ~ 360° 0 ~ 70 m/s 0 ~ 360°
range
Threshold 0.78 m/s 1 m/s 0.3 m/s 0.5 m/s
The range of
The range of wind speed
wind speed 0~10 m/s :
Accuracy 5~25 m/s : < 1% less than 0.3 < £5°
less than 0.1 m/s,
m/s Over 10 m/s :
less than 3%
Olieratlon 55 ~ #60°C | =55 ~+60°C | 40 ~ +80°C | -40 ~ +80°C
emp.

EFigith T dolH EF FE3 oy E&S Holi 3low, AWS 7| #=
dlolEle] F¢ MCP WHS HEsr]o] FE3s 7|7t dolgHE Wt it}

[16].

Table 4 Wind characteristics from met mast and AWS

Items Met mast wind data AWS wind data

Measurement period One year (2011) 15 years (1997 ~ 2011)

Mean wind speed (m/s) 7.3 4.0
Prevailing wind direction NNW NW
Wind power density (W/m®) 457.6 95.7
Data recovery rate (%) 98.9 98.2

_14_
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Az Jebddoh 1€ 10.6m/sE 7HE H&

2 Mg e %

fh& Bolal gl

Table 5 Monthly mean wind speed at 60m above ground level

Months Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Mean wind | o1 74 | 86 | 73 | 69 | 56 | 59 | 63 | 63 | 66 | 71 | 89
speed (m/s)
12
10 Ek\
s L\ /
g-l N .--: 1=
©
£
= 4
=
Q
7]
Z 2
0
Jan. Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Months

Fig. 7 Monthly mean wind speed at Handong for 2011
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o Al 7HA "AIE AA F7IREE] F5E ST IEC 61400- 1004 = AnbA o
E FH A]EoA S SA o7t EFEsty] Wl MCP WHoR $ 1 Alo]
E9 ©r] 54 dHeolHe datE A= Woleta A et o] gd b
olEl= 7] #5 HlolHE nlEOoRE W] AS dHolEe 9itsto] A= Flo]
CH16]. MCPo| A&+ w4 W Eol: Linear Regression, Matrix, Wind
Index, Weibull scale’ & o1& 7FA7} tH[11]. 71 FlA Linear Regression
W MCP 719 Folld de] ARE= 7184 7ol Matrix¥2 2 355 Rl H2
AFEEE AN Fuass ASARe Y] wAE yehd Wow A9 37t
HlafA g exprb 4> Zow d#FioH18]. & AF-el4 = Linear Regression
I} Matrix MCP W F 745 A& 4 A3 vlastast stk

2.2 Linear Regression MCP2] A&

WA, Linear Regression® FH Alo|ES] F&53 A7 54 579 A
Hgrol Mg @Al 2A3te BHAg=E dS5ste BHeE, s ABG)E %
A 4 QH[19]

Vmast = a(Vref7Drf:f)+b(I/rsf’ Dref) (5)

Vi = 578 AR 35, v, F2AFANNY F55, Do F2A
Aol e Yl o714 a9l b= SAAETY FXAHY TH09 A

[22]. WindPRO S/WE o] £3}o] Linear Regression MCPE &
st FRAH e AAAAE st A9, A4F Al RS T8(R)E T
AL st oFo Ad #AAE Zka AH[23].
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2.3 Matrix MCP¢] & &

A e Jove Fdr dAsty AdddE astels Wolth oln
TE AF 245 53 MatrixHo] A4 2 Linear Regression®th & o
= gtel SA#MY vl vl S Holn USS & 18], & AT
o FEF A= APAE o Fig. 109142k o] Regression® Bt Matrix'

of TF oSl A523e v HmTE Ko

AN
=

— Measurements
Matrix MCP

— Regression MCP

180

Fig. 10 Comparison of wind direction frequency by different MCP methods with measurements

2.4 Regression¥} Matrix MCP2] o= Ay Hw

A= dlolE e 15d #A7|7F AWS dHlolEHE HlEg o F o =% Regression,

=

Matrix MCPE 2§38l o|SH whgh dlo]elo] 4 s v #2°] Table 6
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of YEFSIt). Regre

ssion 7|99

=t

3l gholE 2

of So] #x

AT,

woll EAeHA e nFE dool dall ZAxE 5 g EEeke dle ' T
ATt Ht F£2 o =04 Matrix W o] Regression WH®ETH 0.21m/s H
£ ¥4 e oA5ew otk
Table 6 Estimated wind speed using different MCP
Variable Measurements L?near_ regression _ Matrix
(Measured in 2011) | (Estimation for 2011) | (Estimation for 2011)
Measurement height [m] 60 60 60
Mean wind speed [m/s] 7.30 7.32 7.53
Median wind speed [m/s] 7.10 6.94 7.29
Min wind speed [m/s] 0.43 0 0
Max wind speed [m/s] 29.47 40.41 28.97
U= Table 72 2t MCP 7|M= &3 F=3 vfdulolg o] gol& wX
54 HES BF vAE A4S dolEsh g vud Folth % vlAE A%
dlolefeke] Bl A}, Linear Regression WS A& F57F ¢ 5

Table 7 Comparison of Weibull distribution with measured wind data at Handong
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(o V mean Power density
Selected data [mis] k [mis] [Wim2]
Measurements for 2011 8.45 2.15 7.48 457.6
Regression method
[Extracted data for 2011] 8.39 181 746 3375
Matrix method

[Extracted data for 2011] 8.78 1.98 778 5573
Mmoo R vt EAA BN WHOE F% AR Y PAEE oe
Table 8%} 7o) v]w3ltt. ME (Mean Error)E F4 A3kl AS 43k
= W gow HASdelHe A F74o] Z ® Regression©] 0.02(m/s)Z v-¢
2o QAES HOFa th o3-S Regression§o] 3ALS FHoR A=
AEE Hgte] o= 317] wjEolt}t. PBIAS (Probability Bias)s A=



il

oA 4 Bag= W @GS A AS BaEger U Ze® A gho] &

= E5 Yebdt. MAE (Mean Absolute Error) ¢ RMSE (Root
Mean Square Error)& A3 F4 3t Alol9 @k ks yeEbdT[24].
MAES} RMSE 41 Ad}o A= Matrix¥H o] Regression® .t & AL E W

SEEI

o X F
=T I

Table 8 Statistics of estimation error

MCP method
Items
Regression Matrix
ME 0.02 m/s 0.24 m/s
PBIAS 0.3% 3.3%
MAE 1.90 m/s 1.79 m/s
RMSE 2.52 m/s 2.34 m/s

>
o Regression®t & U A3t o5 A3}E Hole Ao= dddn. 124
Regression= 34 25 o] &3t7] witol] ASA5 A ETAsHA ¢+ 1%
& Fode st 5L sta, MatrixH A5 AmelA EAlets 35 99
At 5E st7] wWiel ASEA S FE5 e dsiA= dS5eA @
T MCPE 522 Z7|3F F5A829] o =0 H2ola, 273t A5 A4
A3 wlasty] A7bA = o' MCP B e A& =7 o v ddshr]= o
th wEbA] AtolE EA] At MCPH e A8 3 AEP AHES fd a4
e )l FFS, gola BEE, vtEn] Al 7R E mEete] Ads s

AEsfol & Zlojth
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2.5 &% HolEle] W& o5 AEP

9.00 110,000

8.00 +

+ 100,000

2.00 1 7.19

6.00 + + 90,000
-
“E‘- =
=.5.00 =
° S
@ + 80,000 =
o a
7] - w
_54.00 <
=
=
= 3.00 - + 70,000
[
@
=

2.00 -

-+ 60,000
1.00 +
0.00 - + t - 50,000

2011 15yrs 15yrs 2003(R) 2008(R) 2003(M) 2008(M)
(Measured MCP(R) MCP(M)
HD)
Fig. 11 Mean wind speed with estimated AEP
Table 9 AEP and mean wind speed of selected wind data
. AEP Mean wind speed
Selected wind data [MWHh] [m/s]
Measured 2011 (Measured HD) 85,791.5 7.30
MCP applied 15yrs MCP(R) 84,957.0 7.46
(1997~-2011) 15yrs MCP(M) 91,247.0 7.78
2003(R) 100,008.6 8.24
Exported data 2008(R) 75,598.2 6.96
from MCP prediction 2003(M) 103,896.3 8.43
2008(M) 81,171.6 7.19
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Fig. 113} Table 9> 55 do]E ] Mgl wehx o9 AEPE 1983 %=Z 4
@ Zlojth, MCPE &l 53 7] &5 dolE ol Matrix (2003) ¢ AEP7}
7V =3, I O % Regression(2003) 9] ol AEP7F =t} ol& $59 Azt
Hede g8l 5% 200399 Hd FHol MY 7] ol
=5 HolE g WS 4 e Zo] FEER )
Ark. g5 7P ReA 20119 1d7r AS5E F%5 dolH+  “2011(Measured
D)” , 73 AWS 15d3+e] &A7I3F F3 dlo]HE HIY S = Regressionys &
& 5% 159 7] F3 vloJE=  “15yrs MCP(R)” |, Matrix¥<& &3l 5%
Hole = “15yrs MCP(M)” o]gk st} “18]31 Regression'HS &3 5% 15
de A7l F5 dolE TeAd Ha 5 e 2 2003493 HA T gS 2
T 2008de F= ¥4 dwelHE 24z “2003(R)7, “2008(R)” el atil, &
AsHA MatrixlS Fal <dF¥ 200393 2008d@9 ¥ dHolHE 77

“2003(M)” ,  “2008 (M)~ o]&}strt,

2.6 PoE (Probability of Exceedance)°ll W& AEP 3}

1) PoE¢] A2

oEE ©IZ% AEP/} 54 #3¥XE 238 FE5S P(X)=PXE ®7|g1, %
gEolgta st 29EEC] 50%9] A9l P50°] dEE Aty A A
AEP #3329 Hatgho] =W, x¥gEo] 75%0 ¢
P50RTE W ks Ay o S5H AEPe| =@st] %ot 25%°] FES 2ty 9)
5SS 9u)Er}[25,26]. TS Fig. 125 PoEd] W& wWHAWA 9] o= AEPY #&
LERd o Al o]t
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Exceedance Probabilities, Uncertainty 9% Wind Farm per WT
Long-term AEP 205.2 3.87
AEP exceeded with a probability of 50% 205.2 3.87
AEP exceeded with a probability of 75% 192.8 3.64

Exceedance Probability of AEP
(Long.Term) AEP Exceedaﬂce
Wind Farm  Probability
S00% [GWh/a] P
2 235.6 5%
90% - 2289 10%
'\\ 2243 15%
80% N 220.8 20%
2 it N\ 217.7 25%
3 \ 214.9 30%
8 60% 212.3 35%
& i \ 209.9 40%
§ 207.5 45%
§ 40% 205.2 50%
$ .. 202.9 55%
uj ) ¥ 200.5 60%
20% N 198.1 65%
195.5 70%
10% - 192.8 75%
0% 189.7 80%
186.1 85%
40

160 180 200 220 2 260 oo Sy
fERIPIa 174.8 95%

Fig. 12 Exceedence Probability of AEP example (Source : DEWI magazine)

AEP7} BEATFEES HE0I AYE Al Fitol 0, XA 19 B

Axs Agste] TaLh AN EEYTFRES] 9 NORMINVE o] §3}o]
A

ToF. PXX3ko] mold s 58 Al Aol Y AF9E 9r|stal, Base Case 1
9] A9+ Equity investor, Base Case 29| 7Z$% Lender? &olr F
3t A Fo|t}h, TRAE do] WA Ao NE BXo ALuE x9gE £F

= P90o] dwkF oy, g o Bl AgHE FHAAVY 2 A4 Sl w
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2t & ¢ BgAel PI9SE AL/ % vt upy wWebd Worst case 19 HA$+=
L

2
=55t A%, Worst case 2+ 59 7] 522 T84 HAM]

Table 10 PoE sensitivity case with various financial situations

Case of sensitivity NORMINV (XX%,0,1) Financial situations
P50 0.0000 Base case 1
P75 0.6745 Base case 2
P90 1.2816 Worst case 1
P95 1.6449 Worst case 2

(3

szAEe] soluye AYsH:
WelE oul ey BohelA o

PoE #¥o] dntzrlog tix ddx] )

aHANGol7] WEel PoEE AEF & Q%

12
1o
-~

St ¢ Qo AR 9 A 8 4 glon, PoEE 83t Ay WY
T X2 AE JfEk Ao A Vel FAa WA R B 5

2) PoE &9 u}& AEP W3}

PoE &0 webx AEP7F o] 9A Wsiste=A] dotr7] HdA AEP A5 A
£ vig HolHE 2/t AF#E Hlast

1) Fig. 13> 7] 15 do]HE WY S =2 Regression, Matrix MCPE 243t
AEP A5 PoEel whel vebdl T3 olt}, Regressionf S 283 AEP A7}
19 A5 AEP o5l A9 A 235 HoFil, Matrixf< 483 dab= 1
d A5 AEP o5 A¥3En A oS5 AFES EQlth olul, P50°A AEP F
A= 6,290 (MWh) o] o,

2) Fig. 14= HA e i F50] 54 dj°] AEP A3E 1d A5 AEP 9=
Aol vjwst 1 Zo|t}. Regression, Matrix W& &3l 59 %5 dolgHdA

I
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HA F5 s ZEE 2008W9] AEP H¥= 1d A3 AEP o5 ARt 9
5 %S Ze 200399 A¥e 1d A3 AEP o F ARt

=7 d5= 3 9tk o] w], P50 AEP FHu] #z= 28,298 (MWh) ot
3) Fig. 15+ o|5% AEP W9 E BF Yebd 183X o|t}. RegressionH= &3l
Ao HAA FH AF Fe A48 Aol M WS WA AEPE <3t
MatrixH> 7H¢ =& M9A7bA AEPE 538t qlvh 283 F 74 MCPY &

FE5 L8 159 A7) 55 oS53 499 AEP o5 W7 Hd HA9 HA

TE Ay HYoA Azl vus & + gloy F 7 MCPHS 4
HoA A= fgolE 9 AdTAl+= MatrixtHo] RegressionH Bt} =41l

AEP
EP ol Zol4 ) o)28 s AE U8 A0R waer
100
------- 15yrs MCP(R)
90 + ——2011(Measured HD)
15yrs MCP(M)
80 4
70 +
60 +
w 6,290(MWh)
O 50 +
o
40 +
30 +
20 +
10 +
0 + t t — i
60,000 70,000 80,000 90,000 100,000 110,000 120,000

AEP(MWh)

Fig. 13 Comparison of PoE versus AEP estimation using MCP with one-year measurements
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PoE

PoE

100

2008(R)
90 + -=--2008(M)
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&+ oy N 2003(R)
---2003(M)
70 4
60 T
50 +
40 +
30 +
20 +
10 +
0 }
40,000 60,000 80,000 100,000 120,000 140,000
AEP (MWh)
Fig. 14 PoE versus AEP estimation using max and min wind data
100 et
s Tl Regression 2008
90 1 -\ N ----matrix 2008
| Min-Max Regression AEP Range | = * MCP 15yrs (Regression)
80 + N v — ——Measured 1 year (HD)
2 - = z \
N\ N > hY — - MCP 15yrs (Matrix)
70 1 | Min-Max Matrix AEP Range | AAAAAAA Regression 2003
€ ‘_\\ \ 3 | ----matrix 2003
LY = Y
60 + | 15yrs MCP AEP Range
50 + ‘\‘
\\‘
40 + \
30 +
20 4
10 4+
0 + + + } + t t
55,000 65,000 75,000 85,000 95,000 105,000 115,000 125,000
AEP (MWh)

Fig. 15 PoE versus AEP estimation using all sort of wind data
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o FHEAGA ] AAFE VIS 20do® JHgstal ole 1 SMPE A&t
BAE EAS AT o€ A AAl I Fk nHAA AL SMPE
‘17 SMP"e et
1.2 A5 A€AF A

Ao R WEEs SMPY AS5S fdiMe AFe g As d, A9
of & W FFHY SMP 74 A4 dyE olddlofsttt. ol & faA AT
o dn 2 A AlE A9 20149 1€ Vo2 @A AlFel dule T
AwA e QYL AR,

Fig. 17, Table 11> 2014 A A7 A 2ddn] A4 A& 2
an] %S yehdl ok AT 3 Adu) 89 F2 824.2(MW)elal ¥
22 A wddnieA 13.3% %5 zkA skl Qlth[29]

Table 11 Installed power supply capacity of
Solar gy Others Jeju
Power generation Installed
capacity [MW]
A steam power 350
Internal Combustion 80
Combined Cycle
Power Plant 105
Gas Turbine 165
Wind Power 109.9
Solar 11.6
Others 2.7
Total 824.2

Fig. 17 Rate of power source of Jeju
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Table 12 Wind power capacity of Jeju as of the end of 2013
Operator Wind farm Installed capacity (MW)
Hanshin Energy Samdal 33
Hankyun, 21
KOSPO e
Seongsan 20
Haengwon 12.2
) ) Gimnyung 1.5
Jeju Energy Corporation -
Shinchang 1.7
Gasi 15
KIER Woljeong 1.5
STX Energy Wollyeong 2.0
H ill
acngwon Vi a.g ¢ Haengwon village 2.0
Energy Corporation
Total 109.9

Table 132 A5 Ale AAE FAse 24 2dd=2] 2012699 20134 &%
sk A Fs vEbd etk 2013d S-S AddiE] 6.05(%) 7k of
4,307(GWh)eltt. A olvdx19 ¢, Bdvks3t B 165719 A4, B3
due S7kR Ad F7] divl 32.1(%) 8 S7HE ol FA AL, AAAY A dgAt
% T7F B A2AAL Aedor Q] dAd F7ItR] 12.8(%) S7FskATH30].

Table 13 Total power supply generation record of Jeju for 2012 and 2013
) Electric energy Electric energy ) Shere rate
Power generation Increasing rate
in 2012 in 2013 of 2013
A steam power 2,211.9 2,263.2 2.32 50.72
Internal Combustion 521.7 494.1 -5.30 11.07
Gas Turbine 2.3 4.1 74.29 0.09
Combined Cycle 120.6 136.8 13.40 3.06
Power Plant
Renewable Energy 206.3 272.5 32.09 6.11
HVDC 1,144.9 1,291.7 12.82 28.95
Total 4,207.8 4,462.3 6.05 100.0
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2. 7}53 4 A% AF SMPY €=
2.1 Al — &A 7+ HVDC <94

AFels §AG HAZ AAE 1A FEAAZ HVDC7E AA AT A
1997 A 1AAA (B00MW) of] o]of Al dAFAbel 2009 AAE AF9} %
ZFH 100kmE Q&= 400MW 0 $AXAR 7% ZRAES Fa #2944 &+
ol Z= 59 kel 2012¢el SEHATG([31]. & Fig. 19v= AT As= 74
S ubd el Au) A3 7 TYRADA 92 9 Hu] $3S dehd,

HH A #1 =
%" @
A A #2
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a7 =2y @ L.E}-gcs grmmmmmmmmm R
| | B2433)
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Fig. 19 Power Systems of Jeju (2013.12) (Source : KPX Jeju)
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AER el gleh MM AFERel, AFls A3 HAA L HVDC#S) ]
20176l TAI62 A FH7IEAY (2013)5 of webd FFE dgelth(32].
AAHAARNHVDC#1D) & &A AT FHo] Brbssta Fdw 7hesith. 1
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Fig. 20 Base generation of electricity with fuel unit cost order in Jeju
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Fig. 21 Case of Jeju SMP pricing
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Electric power demand

10,000

Electric power demand (MW)
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Fig. 22 Case of Main-land SMP pricing
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Collecting generation
wind power
hourly data

)

Collecting hourly power
dewand data of Jeju

)

Computation of all Computation of annual
wind farm average growth
capacity factory in power demand of Jeju
\: 4
Prediction of Prediction of
annual wind power annual power demand
generation of Jeju

Power demand-

(HVDC + Wind power
generation < 0)

Calculation of Calculation of
Jeju SMP occupation Main-land SMP occupation
cumulative time data cumulative time data

| |
J

Jeju & Main-land SMP

hourly share rate
calculation
The application of
Jeju & Main-land
standard SMP

Decesion of
variable Jeju SMP

Fig. 23 Flow chart of variable Jeju SMP pricing
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Fig. 25 NPV results with various SMP cases
Table 15 'NPV results
Selected wind data Fix (B) Variable (2012) Variable (B)
2011 (Measured HD) 103,118 80,317 59,874
15yrs MCP (R) 101,564 78,984 58,741
15yrs MCP (M) 113,280 89,029 67,287
2003 (R) 129,597 103,017 79,187
2008 (R) 84,133 64,041 46,028
2003 (M) 136,837 109,225 84,468
2008 (M) 94,513 72,940 53,599

(Unit : Million KRW)

2) IRR (P75)

IRR 23 oA NPV A3} vp7bA 2 Matrix (2003) dlo]Eld] Fix(B) S 2 &3t
A7t Hd, Regression(2008) dlo]E o] Variable(B)E A&3 A3t H4
Holu it} BE Ao ddolg %K Z w9 & YPEFES Holu

M, IRR & A3 Hd HBAE 6.18(%), A A= 5.12(%) oItk 27t
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3l= IRR
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Fig. 26 IRR results with various SMP' cases
Table 16 IRR results
Selected wind data Fix (B) Variable (2012) Variable (B)
2011 (Measured HD) 22.17 19.07 16.66
15yrs MCP (R) 21.95 18.87 16.47
15yrs MCP (M) 23.60 20.36 17.89
2003 (R) 25.88 22.43 19.84
2008 (R) 19.45 16.62 14.33
2003 (M) 26.88 23.34 20.70
2008 (M) 20.94 17.96 15.61
(Unit : %)

3) B/C ratio (P75)

B/C ratiod 7A$ 7bF =& nj= 1.720]1, 7F8 F& HlE= 1.240]th, Hu)

e

l-"l



0.250]a1, #4 A= 0.2401t oA & WFF9E Aol wlsix #/m& ]
£9) gho] 28 A G A du 5F9 ARkl QoA #ol v &el fg &

= AIZE 7EA] Aide] AgH" A, AvpAugo] ngo® AHHAN A d9s
FolA FEEHA F& vgol7] wEd oz gukEnh, 7bzbef| sk B/C ratio
o] AbAl A¥= thS Fig. 27 9 Table 17¢] YERSITH

32

1.8
——Fix(B)
1.7 + -=-Variable(2012)
Variable(B)
1.6 +
15 +
=
®
o 14 +
]
—
o
1.3 +
1.2 +
1.1 +
1.0 + : t t t + }
Measured MCP MCP Regression Regression Matrix Matrix
(HD) Regression Matrix (2003) (2008) (2003) (2008)
(15yrs) (15yrs)
Selected wind data
Fig. 27 B/C ratio results with various SMP cases
Table 17 B/C ratio results
Selected wind data Fix (B) Variable (2012) Variable (B)
2011 (Measured HD) 1.57 1.45 1.33
15yrs MCP (R) 1.56 1.44 1.32
15yrs MCP (M) 1.62 1.50 1.37
2003 (R) 1.69 1.56 1.44
2008 (R) 1.48 1.36 1.24
2003 (M) 1.72 1.59 1.47
2008 (M) 1.53 1.41 1.29
(Unit : n/a)



4) pP/P (P75)
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Fig. 28 P/P results with various SMP cases
Table 18 P/P results
Selected wind data Fix (B) Variable (2012) Variable (B)
2011 (Measured HD) 53 6.3 7.0
15yrs MCP (R) 54 6.3 7.1
15yrs MCP (M) 4.9 5.8 6.4
2003 (R) 4.5 52 5.7
2008 (R) 6.1 73 8.2
2003 (M) 43 5.0 54
2008 (M) 5.6 6.7 7.5

(Unit : years)
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Net Cash flow (Mil. won)
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Death is more universal than life; everyone dies but not everyone lives.
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