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Reassessment of Economic Feasibility for a Wind Farm on Jeju Island
Considering Variable Jeju SMP
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Abstract :  Economic feasibility study using weighted average variable Jeju System Marginal Price, SMP, was
conducted for Gasiri wind farm of Jeju Island. To predict the variable Jeju SMP, generator share ratio for SMP
was calculated from the real time wind power production and the power demand data for years. Also, sensitivity
analysis on Net Present Value, NPV, and Benefit/Cost Ratio, B/C ratio, were performed to clarify which factors
are more important in assessing economic feasibility. The result shows that the Gasiri wind farm has a minimum
of 110 billion won and a maximum of 132 billion won difference between fixed and variable SMP. Also, Capacity
Factor, C.F., had the highest sensitivity for NPV, followed by SMP. Accordingly, when economic analysis for a
potential wind farm site is carried out, the variable SMP as well as C.F. should be considered for more accurate
assessment of the wind farm.
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Fig.1 SMP fluctuation (Source: Korea Power Exchange)
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Table 2 The predictive price of Variable Jeju SMP

Reference Jeju SMP

Year 205.7 229.1 246.44

(won) (won) (won)
2012 205.7 229.1 246.4
2013 205.7 229.1 246.4
2014 205.5 2289 246.2
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2016 181.0 199.2 216.5
2017 181.3 199.6 216.9
2018 149.7 161.5 1787
2019 152.9 165.3 1825
2020 155.8 168.8 186.0
2021 143.2 153.6 170.8
2022 1455 156.4 173.6
2023 148.0 159.4 176.6
2024 150.4 162.3 179.6
2025 141.8 1519 169.1
2026 143.6 154.1 171.3
2027 145.4 156.3 1735
2028 147.4 158.7 1759
2029 141.7 151.8 169.0
2030 143.1 1535 170.7
2031 144.7 155.4 172.6

%a%wﬂ AAA B el ol
A} Qen, daitel A9 AA e

e —ff—dﬂm(Net Present Value; NPV),
]

429l & (Internal Rate of Return; IRR),

i
19
=
ofo
R

%

g
totr
B
N
)
fr o g

(Benefit/Cost Ratio; B/C Ratio)
(Payback period) 2t&2 &3
FagA o] i oARE
A7 E Oﬂ A e
A

]

T

2

.

19 oXx off

S )

e o
\

)
oE o
i)
=
-z o,
-

rlo
ot
o
1o
l

N

%
)

o eel oW
uv)

o,

N
N
ol
oL

o

!
o
ﬂ i
oy

N
=
¥
3

=

Jdo
ol

:OL_‘;
e

2 X by
o

o,

N

X

ok

e

o

L

il
i
o
p‘L
Yy
e
QL
rle
o, Nl
o
ki
;O
N,

N
T
(

b g o I
N
N
i
®
i
2

HE _%
228 F
N = =y
© Qo o
»n
£e %
T
SES
E%‘“
o
2 2 4
fl
X
=

yo T
=
E
offt
fol

o o
(]

o mS
o
ol
ol
X
(o]
S
v
rr
Jm
[eZah

N
~

¥0 od JE MW

N,

M
£l
ijﬁﬁhg
28y
oll
Voogrﬁmrj‘
_L]O_L,Jz:o
gipis

TN K

o

%

Nl

Y

OFO

EL

.
o
s
it
ofp
_(?L
3 =
o
2
o,
r~1m
I
rulo
_0|L
3R
iy

31 AAR EAUE

3.1.1 #3873 (NPV)

THAATHA = FA AFG e Ad 73k A A
A Sh = %d 19 ﬂﬁlé AA 7 A 2 $Hake

Journal of the Korean Solar Energy Society Vol. 33, No. 5, 2013 45



(=] ety =21

3.1.2 W55 E(RR)
W 4ol Fol @ Kb Abgo] Qural
AR AAstel AdHE 405 2A
A el A 71zkel A WA el
AZAsh Mg AAAANE DAA
AR GF)] BA e dAE

2oy 2
o efoegt 40X

K]
1y i
(L k)
e,
T
X <
lo Hn
w3
oy, 1%
2
ox, 2
SN
>
¥o, ot
O,
= ot
e o
(L o
EL

IRR: Y»,——————(C,=0 (3)

H(B/C Ratio)

Hel F vg9
, el = w8
ghikste] oo A 7HA]
A2 v ghs ovgtt A
Aldel Ak

w
o —_
w
i
19
|
z =
to oo
Mo
1

K
=
o
jod

o
O

o it 4

1o
==
HUn_qo

19
2 2
N
—
Ny

01:0ru

lo ot ol
o FBL

ii

N

[/
=

mkﬁéi
2 B
o
=
A
s
1\
rﬂ§
oﬁ

4 P
%2

(4)

B it A #Wele] @A

3.1.4 347|379 (Payback Period)
S F7I S Ab o] ARt o 2 R E Al E)

L dFsEd 7xde A ~09
F FAuE wE gesty det dud
o] 71Zke YEtl= Wielth ol& FalA

27] AL 85 E T)gke] Anhy 2
=AE g o $ard & gl B 3
e e AL gev 2.

Accumulated liquidity(n) = Xn:cf(z) )

% 137], 1I5MW 2] AH]-&
ST, WFEEL A4l A Tom ol A o]
6.4m/s°] L, Table 3o AAAH EAS 93
449 e FRARA B A0S
wol,

¥ 1 R
N
i

Table 3 The input data for economic analysis of Gasiri
wind farm

Input data Value(unit)

Initial investment cost 436 (billion won)

Total installed capacity 15 (MW)
. 6.4 (m/s)

Average wind speed (70m above ground level)
C.F.(Capacity Factor) 24.9 (%)

32,719 (MWh/year)
1.2~1.5c€/kWh

Annual expected power

Annual O&M cost

(20mil.won + 0.2% of the
Annual | income tax net profit exceeding
taxation 200mil.won) (won)
cost K
local taxes | 10% of income tax (won)
A discount rate 6 (%)
REC 79 (won/kWh)
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Table 4 The result of economic analysis in accordance
with Fixed and Variable Jeju SMP

NPy be [Pk
SMP(won) (Billion | IRR(%) . period
won) ratio (year)
205.7 374 15.26 2.15 8
Fixed | 229.1 441 16.76 2.24 8
246.4 491 17.85 2.30 7
205.7 265 13.27 1.96 9
Variable| 229.1 309 14.50 2.02 8
246.4 359 15.70 2.10 8
Table 49 Z=AE F, AL 3d Hs
205.7€1¢] 114 SMPe} WM& SMPE 483
< W dv =530 71x39 Figd3d 22
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Fig.3 The cash flow of Fixed and Variable Jeju SMP
in the case of 205.7won
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