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USD 56 cents)E #A83slar 1.5kWHMW TFEe] =z A Eo tsfi+= 4.5 pence
(EUR 53 cents , USD 73 cents)E A&3tE= stoth 20108 6€¥€ A4 HF9
Annual Energy Statement= o|U#] ¥ 7]$®s} JAS W73l 5L o= =9 oY
A7g Ao gk AFE F7lo Sk AFel wEw g 202086l A A ol
YAl " 5 15%E Al Aoy A 22e=s A tHGWEC. 2011.).

Pl = 2011 4€5E 26%°] WHlAlEo]l A&HW wid 1%% 35fets}o]
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2. RETScreen 824 T 24dE »d A

RETScreen .92 AAAA o2 thefgt Fefjo} vt &2 T5Ed 2=

)
[m

o A oo Al ZRAE AA7|7Fe] H &

rfo
(1
)
[»
1o,
=
e
ol
ojf
1o,
2
o
o

ol zeAES FAEES f4A Brbet=d AHEE & SdTh

RETScreens> d¥r# oz 18 109 Yepbd A3 o] Al Ao ofsjr =

= dJ =
AEZS FAg.
(START ’Sptt|r1gs & o ) Energy ,:;_:;/ \ Cost f -;1,;3 En]|ss\|pn | fﬁ; \ Fln_anc@ 3_;‘1—-.1- Igp nsm\."ny &
| Site Condm_on_s_ \‘- | }Modei y \ -.:___.'.3.‘1 Analysis \ = '.‘__L .t’-\rl.-lhfsm et isk Analysis
7 > s = e S —|
T —— = il M ==k === =5
E .z it ™ = =z B =

Enter data n shaded cells Bub-Worksneshzr Gliek on blue hypetiinks S e

from top to botiom or fioating icon to access

| of sach workshest mtegrated featuras

29 10. Five Step Standard Analysis of RETScreen

(31 RETScreen software)

7}. START-Settings & Site Conditions

Start worksheeti= ZZAE ] Adutx<l AHo} 7|&of At =4
= ol &dn =3 FA4E A& A EFA Q) ARES Aok ol & Enh

o] worksheetol] 41+= Project type¥} Technology, Grid Type, Analysis Type L
2] 31 Heating value referenceE A €& 4~ At} Project type< Power, Heating,

Cooling, Combined heating and cooling 52 A#& 4 212 Technology? 4%+

9, Y, 29 5 A Vles 49 & A Grid types Central Grid,
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Isolated grid, off-grid WS A8g 4 Qlr}. Analysis Type< Method 12}

Method 25 A ®#3}= A o] 7}53%HdH] Method 1S A &g -9 RETScreend oA 3}t

de] ‘Energy Model' Rto] 2|7l ww ofAeol ZeAE AA|do] thah 4o
Pttt & t AR dHelHE £438H7] f1al4 Method 2& A9sfol st=d
AP el wE g3 9 mAE ZRAE wAE 53 5 Method 2&

re

Aeeof Aol 71538}l Heating value referenceol $1o14] Heating value:
g7 4A43] AxHIES A HEH oAdYAE A3 Ao 2 A Higher heating
value®}t Lower heating valueg €& & Qth. AdAaEH] x5 A®Ho] EZ
A= AS 7FA S = A o] Higher heating valueo] il 7] Aejo] W &g g&=
AEHE 7A st =43 AS Lower heating value} 3tth. Higher heating value:s
At o 72 w3} Fftie A A8 ¥ ™ Lower heating value™ WA 7)ol A
AF&E THRETScreend Software =5 2).

5, RETScreen’ Zt AW 7| 3A g0+ 9= A%, 1% 2 &g 9o
Mol HALEE UYElN= Heating design temperature, HU2=& YERE
Cooling design temperature, Heating design temperature®} Cooling design
temperature?t zFo]¢] 1/2¢ YENHE Earth temperature amplitude 59 A X7}
Foldoh w3 ZF ddlE e 2k Adsk:, dEEEEAE, t7)s A
10m =eolollA FA nighe] £ A F83 &7 ey Ao @
Heating degree-days®} Cooling degree—days®l ™3+ A B 7} Fo]%]+=d] Heating
degree days= <=7} 18T oJslel €dd¥ 2%9 Ix9 Fo FAEZ Lol

Cooling degree-days+= <=%=7F 10T ©]/d<Ql 9 2% Ix9] o AE w3t}

&

u. STEP 1 - Energy Model
of dAlAME 4 FTEHAEE &83to] Axd Ay AAEES ALst

e A (DY 22 Weibull SEF238T5 AFESHTL

3!

RETScreenol| A Z&7
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] 2 Weibull @& # X3 % shape factor’} 291 Rayleigh &

ﬂl

2< B 37 =)~
SREFFE MM

&t7] 5k g

K (1)

pla)= (6)(%)k_ 'exp[— (%)k]

* px) 1 FEH x7F EAY &5

* Kk © shape factor(173 Alo]e] Frto =2 F8 Urel A
* C scale factor=A 2] (2)o &JsiA g

—r @)

ra+-)

1
k

* x @ HHl B Ao F& Tt gamma 33

EHIS| Bl o] F&2 AA F554 Folok HWls| B HA| Fo|7}t Aolstr g,

ol thg wAgol Hast, 4 (3)3 & Aoz AL Huh

(3)

* a . wind shear exponent(0.170.4 A}o]9] Fto = Ao A3)

9 4ol AnzE e FHw g8 P AL ATE FHTAN] FY

ok

3) z #ol 0Bt 2 A9 I'(2) = / e idtz Ao
0
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t}. STEP 2 - Cost Analysis

ol @AM = 7], A Z& FrIHom WAsE AVl isiA =g
Z7] v&e] A 27 FAHE gy FEEAT] FEY S, B =A
H| & Engineering W& S o2 #+&& 4 Qv
H§om &8 5 Jdow Argare] Ao we} v&& JdEdolds soll et

M gshs o AEE & 9l

2}. STEP 3 - Emission Analysis
o] dAl= AEH Z|lEdA wid Az 7hEdt 247 oS A
base case®} proposed caseE H|udle] M2 7]ES 4

R e LRI

ul. STEP 4 - Financial Analysis
o] Ao A= ol AR @ SATFAALEY JAEH oA E, FAAEHE 2
olZb&, Ala T AUste ZrRAES BRI ofFE wg )

= v

v}, STEP 5 - Sensitivity & Risk Analysis

o
o
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=2
lo,
e
4
1
4]
1o

of @AM = FAH F2 A JH ] WHE S

WaE 24 5+ 9
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A 47 RETScreens 283 8§34 4

1L A 24

RETScreen AZEgolos= tdd e Al-AAelvx] Z2AEo]| h
Template®?} Case studies AF=E°] WA E o] St} olgfst Aa52 AAZ AAdH
A- AR Z2AES] 7l B AFAQ HolHE 7|2E AdH Folt ol
At 552 Power, Energy efficiency measures, Heating, Cooling, Combined heating
& power SO & FEE 4 ¥ Project typed ol F ¢ AFEAHow FERIE=
Type, Z128]3l Project location, Climate data location 12]3l Project name® %
TEHO 9o vt JHo Z2AEES FAE E 4 9t} o]y Case Studies
Z o4 Project typee Power, Type< Wind turbine, Project locatione 7=,

°

Climate data location& Pascor|, Project name< 63,700kWS A &dto] FH A&

AR IA T,

7F, TR AE AW

7k w7he] FE R H o= 1L.AMW RS wind turbine 501 & A A8t o=
7VgtE Tt 7 bR FE AV AAEE 9125 RETScreen A&XE ¢ 0] 9
‘START’ stdelA A os Adest= Zo] 7Hs3h ‘Select climate data location” ™I
ANA 7} F7PER AY Thee A9 F doHleoR b U 2 XS AMYs

Atk 7 oolfE B wReld AR 4 TME AdsE FHRALt 449
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FEUAat ohd e ZeAscnz 7 FrbEz XS 54 go] 2
ofml7} QIThal Wkl Wiolth duE 7t ®bW meAEe] 9x: ¥ 49 2t
B Sue] 9xstn gor ZeasEe w9l g B Fael 7
se el 1A sha e,

= 7} T TA A= e

T Anhui Anging 591 305% | B 171
|| = Alabama Andalusia 9] 31.3% 2173 86.5%
= - Aachen 59 50.8% T4 61%
= - Aberdaron e 528% A7 ATE

(£*]: RETScreen software)

RETScreen A2ZE o9l ‘START 3tHolA Grid Typed 49 AEo 4
¥+ Central Grid WS AE3 2™ Analysis Types & U Ad3F Ho]HE &
23st7] YA Method 25 AEsth. A A worksheet

% 3k Heating value
| FE ~"o] B2 HIHE AS T

"_

O_u
Olr

reference?] 4% dAALEHo

Higher heating valueZ 41 €13} 9]t}

L S B g e e =S
RETScreen’d 7} 1A 7|4 Amd = A= 4%, 15 2 2% F5 5 st

&
AR Foldth 7 ZeAE 94 Fa A44RE E 59 2 nE:
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RETScreenol| Al F&5 XS 4 (DY 22 Weibull &YX 3TE AL&31H

uj w) 2 Weibull &8 X3 % shape factor’} 2¢1 Rayleigh £&£E X345 A&

|

S71% vl B ZRAE] RN o /4S AHgserh

Hus Ao B5e Ax L5 Folsh HUH N A ol Holsn,

rr

olo] ™3 WAool AR 2 (3)9F T 2o AAHET. T ZZAEA

60me] olo] A7} o] Fo

rr

F2o] 24 10molA ool ow Ul

A A #Art A wind shear exponent: 0.16S %839t}
¥ 6. Wind turbine A W<
T 4 W
Power capacity per turbine kW 1,300
Manufacturer Siemens
Model AN BONUS 1.3MW-60m
Number of turbine o <= 50
Power capacity kW 65,000.0
Hub height m 60.0
Rotor diameter per turbine m 62
Swept area per turbine m? 3,019
(31 RETScreen software)
4) page 21
5) page 21
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A, 2 59X Na(FH HR v E4E(07202%)), M(FH BRIl bladeo] AW

= Q3 £4500710%)), Md(ERESs For Qg Hx &4

T

2 Z

1o

E10{|

Z+

rlr
S
[o

s
(277%)), Am(E|R19] 7|5 A @Ast= &4 59 7E EAEQ6%)s A9d +
d 5 714 A= Case studies®] 7FAS IR AF&3Fe] A7) o] ghol A Aax
3%, M 2%, MdE 3%, Am< 2%E 483

r{r

32

271 7l wet A 7 ZRAEd dhd ke 373 2k

£7 24 Z2Aed B
=7} R A o FHMWh)
= Anhui Anqging 162,368
u = Alabama Andalusia 164,166
= - Aachen 165,776
= - Aberdaron 168,199

2f. 7] FAH|

Z7] FAH| = #83 #Zo] Feasibility Study®]-8, DevelopmentH] &, Engineering
H]-8-37} Power systemH|-&, 7|EfH] & o2 YT o 1 ke Case studiesol] W]
A5E gt AA 275 = oF 81 ykEoln 1% wind turbine®] *}A|

st vl &o] 7491%=A 7+ =t}

6) page 22
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X 8 7] T W

T Z7] FAH (= Ee) g HE
Feasibility study 245,200 0.30%
Development 835,500 1.03%
Engineering 610,500 0.76%
Power system

Wind turbine 60,515,000 74.91%
Road construction 425,000 0.53%
Transmission line 595,000 0.74%
Substation 2,055,000 2.54%
Sub-total: 63,590,000 78.711%

7] e} 15,507,459 19.20%
G 80,788,659 100.00%
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AL A gl )

A guldrtel gdste] 47 thaEte

el el gbe w99k 2.

F 9. Zd Ag dHdrt
=7} e Al & 7HS/MWh) =4
=T 94 GWEC Annual Report 2010
0l = 50 GWEC Annual Report 2010
= 125 GWEC Annual Report 2010
Q= 73 GWEC Annual Report 2010
of. WH<QlA

=

F 10, 29 A8 HAdAE
T 2009 2010 2011 Bt
T 0.250 0.250 0.250 0.250
v = 0.400 0.400 0.400 0.400
=4 0.294 0.294 0.294 0.294
d = 0.280 0.280 0.280 0.280
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HAA AFAA] 24kl gk 2722 RETScreen’y 71491 2213 2 A S

gk G AT FAAETA A ol T WAMTANA o] FA}

F113} zFo] A 3de] HAAS dSdolAdER sto] FHI7F vid S oA

SN Aeshe Aow JHgsiai
¥ 11 2d A8 AdZgolAds
s 2009 2010 2011 5 3
Gl 0.7% 3.2% 5.0% 2.5%
vl 0.3% 1.6% 2.4% 1.2%
T 0)
=4 0.8% 1.8% 2.49% 1.7%
o e
2.29% 3.3% 45% 3.3%

A ESBER

_31_



=]
—
[\
[
i)
12
oo
s
é
o,
)
o

=7} - 2f o] Ab& SR eI E=3
o 5.90% 3.40%
) = 3.95% 1.45%
54 3.67% 1.17%
En 4.03% 1.53%

R ESEEE R DR

_32_

(Z*]: Bloomberg 2012.6.1.)



T T ] = =4 @ =
T Anhui Alabama
EA] Anging Andalusia Aachen | Aberdaron
AE=(°N) 30.5 31.3 50.8 52.8
d=(°E) 117.1 -86.5 6.1 4.7
I %(m) 20 104 202 9
T =%E(T) 17.3 18.8 10.1 10.6
5= (%) 74.6 68.2 75.9 84.8
B 2 AHKWh/m’/d) 3.66 452 2.82 2.9
& 715t (kPa) 99.6 100.9 98.8 100.5
F 5 (m/s) 2.9 3.3 3.3 7.8
A g2 E(T) 164 189 9.8 10.5
T F(MWh) 162,868 164,166 165,776 168,199
e 7HS/MWh) 94 50 125 73
W A& (%) 25 40 29.4 28
A= o] A& (%) 2.5 1.2 1.7 3.3
A o] A& (%) 5.90 3.95 3.67 4.03
=5 LA 5= 2] & (%) 3.40 1.45 1.17 1.53
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T (-)20% (-)10% 7| (+)10% (+)20%
e vl ezt 37.6% 46.0% 54.4% 62.6% 70.9%
A& o54.8% 54.6% 54.4% 54.1% 53.9%
Zeol A& 54.5% 54.4% 54.4% 54.3% 54.2%
- Af o] Ap& 55.4% 54.9% 54.4% 53.8% 53.3%
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ABSTRACT

A study on the feasibility evaluation of overseas wind

power projects with RETScreen software

Ju Su Lee
Department of Earth Environment Science
The Graduate School

Sejong University

Recently, foreign direct investment of Korea has increased significantly.
Foreign direct investment is motivated by various reasons and renewable energy
investments in foreign countries can be performed by many causes. Korean
companies can enjoy the export of products, related EPC contracts, acquisition of
the knowledge of the project management technique, pre-occupying effect of the
market and profit itself. Wind power projects have biggest share in the
investment amounts among the renewable energy business. So, in this study,
one wind farm project was selected and supposed to be invested in China, USA,
Germany and UK at the same time and the effect of electricity price, corporate
income tax, inflation rate and interest rate of debt were analyzed. The result

showed that investing in Germany 1s most profitable because of the highest
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electricity price and electricity price and debt interest rate are the most sensitive
factors for IRR. This approach would be helpful to make decisions in investing

foreign wind power projects.

Key words : Overseas Wind Power, Foreign Direct Investment,

RETScreen, Feasibility Evaluation, Economic Analysis
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