A8l A= Vol. 2013-P-02 (2013.7.2)
A K 31 A SHAAMHTL MAEXIT ALY

E=E=: 1 | OO 5
M 58 A 3 2 AT e 1
ML <3719 31 RS HBF oo, 29
NV E= = LI A I I e 30

2 AT o]vE (3779-6656)
mihyelee@koreaexim.go.kr

gl 27 o] A (3779-6670)
ljinguhan@koreaexim.go.kr

2oLz ALY



<8 9>
FEdA e
[ F8ERe 2] 2 ARUAIE 714 dUAIZ HEsal o]E T4 79
U2 ke A oE 373 A4 gFF A4S BEAY &
o st Hls] AAHHELS Fou W AW Hd 5099
A FyEraEd 259d), #ad B9 FHS 2 U+
o AFHLE g UM AAQAUYARZ EFHY FR olF, g
2 3 FHE g2l Ay Y AY FdY ZAejaddld
TEEA AR JF R A%

Z 1,000GW7} AXHo] 22H AE duj9 20%, TA
16%E AAE F8 TAYoE 20353 71X 722GW F 4

SIR= = gl

-y

Rl ey

j
. .

o T, s M

370GW7} S 5ol A4

o =
Xo]-?—f‘[‘

- T3 198GW, 1& 76GW7t A9t A=, SEv= 97GW7F S7F

=

T

At A, FHS Hrle 7

o HFHEOMW)2 ofrlel AREATE FHoR 2017d7HA
200GW7} A1 20208 71A] 1IGWo Y] 447) Z2AE 715

o

AA AN A Bg
AR T Aake A

- A AUA] AFAI=E &7Fe] 9%E A A A YA STt

uzt AlF LS

As) = Ao A%

- H AR AAHNeY FF 4FY =2 T, v, "HUE °lF
o ZlgHoeg Adrksd FEEd AR 25%we] AE Y

obxe]7}, opAlol,

- olzeske 4@t
vl= 20%7F NEE

5% Aok}, wule) Zhajee] Fi-

3t &

A= el 8%wto]l MEH Y

o

o ofrjol= 23%,




0 874 BAZ 5828 dao] 248900 2 World Banks} 4
A WAL Byl gat A 22 fol4o] ALY Aoz 1Y
o 8 EA) AYF AL WE Hx) B LAV 1E wv) BnEY 52

%
o] rAgloR }%oua 23, o], Y@ 5o ZaAE A9 F3

(] F8 7|AAQ] S8 A543 7JX}°] Alstom, Andritz7} Al &S A]uj

3l 33 Dongfang, Harbin®] =2 WA AF&S 7|HEe 2 ¢kl
o FT7IP 737‘333‘01 Hg3ted 9] 5= vlE2 5% FTolvh A TAA
A the] 40% o 7FAS AAEPEA H-—H]"U 71A8E B s

m. 52714 sjeddE 4%

O #27192 WEY, JAxvlAo & Tl 42 A& en
EPC @5 E+x @3¢} EPC ALA YL 2 10997] Al S 2
o K-water, @2l xe], FRux Fol 9z Esgon ZeAE
TEE 30~496MW FEo 2 g1 3o JE A9 bga4gts 3

V. 28 2 AJALA

e A °ﬂL17<l 5o
1=]
=

< = A= %’%—Oi lr‘L%f—fﬂ *éﬂ
o FFAE AR AAH] 7HY & duA] AFAAR AR B
o] AN AFHE/dS AiLsh= Green Batterye] A& <=3 7|ti

() World bank7} ti58] @iz 2AE Agdojite ghale] met AQL=e
7Y Z2AE F3 71EE) GAHEE SIS B4 g7 88

argrel Gﬂ”ﬂ‘/‘r 94%71‘”4 o] ot Ahde siastr] s

o Fae
AP} ke e sslels Sdolst Fdvlt i

of
H

e

S WEY, B, e, gudels £¥ FAlge] FrsH gEe £47}
Vs




e Ale B % ABLBAER olivt ot AR B 5]
Hrhe @4 chlEse] ZeAE Q% e 3 AN o] Bam 7
597

.

3 ZEAE Bl £48 ZTZAEY} @Ay Yon e ZToAE
7 S7FE o2 dEo 8 Z2ZAE Jdel tigh 4 Ze




SAA =] = AAANYAE FAE °)E3to 7)A

b

&

3

T

O Euae

ARG A AAR

al

3}

il

A= =

SolrbwA 1717wy

7153 B A,

S

719l 82 GApel gl vl

o] B A gju we)

Ho

mjn
=

=
T

T

1o 2

A
2

, SR, 34

Al
2

O gl wet £24, 94, 452

i

b

A vt

=

A=

wijo] o

o

=i
==

CELE




s
3
©

20

< ©f 4

wE
X} MBE= 1N oML TI0N
18y W FEBCE .

£

>

454

®el ol Xl &
2131 Ot X) & 4§ B CF

SdEE

1. =l Kol e

2U0

a-'h.

TR a0

......

< H-F==24 >

a}

2o HALE A o]&
Eha]

flo
ol
lo
Y
re
>
[o
ul(f

N
0
12

filo
o

T
0

ol
A
R
1

A5



o FFAVe ABFast He Aok AYF AL o] HRU
B2 gdol AgSAt AGF st 4T 0 4Ry B 5y
Wog GaAA A AL

o4 2x

FH2io] 2H(7} 7T S H0j0) W} HEE HIIE 01@50f HFXSKIY S5 YLHAXI) S+st0f NI
(OULARIA{ZE 24))

kol
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e 5~100

o Y= UFHEOMW Z23H) 2UTHE /MW, $48 3 Z2AE=
2~4WWHE /MW FFEOZ FAHE ZRAE 7R, 9% 5
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H Investment costs © ORM &

A8 : IEA(2010)

Fuel costs B 'Waste management [ Carbon oosts

< M MYo X 7|=H HAMY & o{X| HZ >
=74 A 8] ($/kW) A A B]-8-( ¢ /kWh)*
TFE: 25~100MW
nio] @ w2 HIEE @ 27% 3,030~4,660 7.9~17.6
du] o] 8-&: 70~80%
300MW %3} <2,000
, Ff‘j : 1~18,000+MW
42 (grid-based) 300MW #]qk: 5~10
dH| o] &5 30~60%
2,000~4,000
—’Ff'ﬁ.(off-grid/rural) TFE : 0.1~1,000kW 1,175~3,500 5~40
B 9F3(A] 5-F) HE TS 12~20% 2,480~3,270 22~44%*
B k33 (Utility-scale) | H&&E & : 15~27% 1,830~2,350 20~37+
ZH (S du] o] &-E : 20~40% 1,410~2,475 5.2~16.5
%a(sw) AH|o] &5 : 35~45% 3,760~5,870 11.4~22.4
* oA HlgolE O&M To] E3 * FHIIE
A= REN21, "Renewables 2012 Global Status Report"
o FELAL FHE HF 50902 Auvstd 30d, 7faRd 259,
F3F-Zd 208 KT} 1.6~2.54) o] A
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L. 228 AR 8%

O Sgude 3 1,000GW7E HAso] Zad A8 Hue] 20%, Ao
16%E AAFE Fa ALY
o F, Bebd, v, At YAlebrt 22 F AT 51%ES 2A
- SobERE F5 2%, Hepd-wa vt 2t 8%, BAleh 5%9) HFS A4

< 2=24 LMo 8T ¥ YTH2010) >

et 7k ST A7 9 | 718 AAA | Total

HHE2HGW) | 1,649 | 1,351 435 394 1,033 321 5,183
H (%) | 32% 26% 8% 8% 20% 6%

A ZH(TWh) | 8,687 | 4,760 | 1,000 | 2,756 | 3,431 774 21,408
HF(%) | 41% 22% 5% 13% 16% 4%

e AABAE BFY, B, ol erls S ¥
Z}5 : World Energy Outlook 2012

=7} 421 ZH(TWh) I 7HE A Bl (%)
1 I 694 14.8
2 B 403 80.2
3 7h ot 376 62.0
4 l=n 328 7.6
5 2 Ao} 165 15.7
6 A 132 13.1
7 29 o] 122 95.3
8 IR 85 7.8
9 w2t 84 68
10 29 d 67 422

Z+E : IEA, Hydropower Roadmap
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T3 Hs = 7}
100% dHtyol, DR FaL, 23 =, Ui, vetdto], gx7]| 28
>90% =29
>80% B, oy 3o}, Ao}, 7127]|28, ywH|H]o}
>70% G2, EF0lol, 22 TL 7hd, wgkel, Wil FAet
L2Ed o}, I E, AU, FaL, ofojed =, 2HEH|o},
>60%
¥ F, gAYo}, BEal
AZotE o}, oFHEE, THE, 5T, wAYE, 295,
>50%
i i P Rl =

Z}5 : [EA, Hydropower Roadmap

O = 5 M= 5
o Y

- HEYS

—_—

- BEE Qv 7k} 1.6GW(6%), IUTHE 1.3GW(G%)7F Al A X

Alo 2 2011 d 25GW, 20129 26GW7) Al A X =
ZA oz A

1.9GW(8%)7t S =0l w7 HdA&&e Aduir] 35% F713F 74GW

A 3 G0MWol )& 22GW, A£58-L 4GW7E Al A X5
Ao T AALH vFT2 82 FE
< XA YN £(2010)
m -
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230
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200
150 |
1:':13
1 l
0
-‘.'5" 1‘3‘?
T': '1‘ t‘ﬁ' .'_- I:LF
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Z}5 : International Hydropower Association
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0 25+ AX83FL 20353 7R 722GW7F F718td 7122(1,392GW), A&
(1,085GW), ¥ 3 (1,247GW) t22.2 AA F7}

ol

o FELHE F, A% ¥ dv F A=EIS FHoE 4AsH
%

- ofAletol M= 370GW7E S71etH T 193GW, Q1= 76GW7E AlqF A4
o] F71H O Z ofrlo} A& 73%E A IS F=

- EFPvE 97GW7L S71ete Heldo] 46GWE A Xy Fygu A X gako
47% = 1A

o AFg=2 At AA|, +HA Hrle 7€ 2L ddg sHes Al

< xod.RY LUMEY ZM F2(201272035) >

(H9: GW)
b | He | F 8 |eFF | 93 | 71Et | Total
ol ] 7} 267 32 229 66 84 26 196 787
)=t 205 28 182 35 71 19 83 606
4 176 60 341 71 171 33 66 923
OECD | o}A|o}
100 40 54 21 89 31 71 377
2 A of] op+*
IR 74 15 28 15 72 3 42 236
Bl 543 132 623 158 344 91 29 2,087
]
fﬁﬂ/ 206 66 20 30 6 51 276 393
frefAl o}
2 AJ o} 143 33 6 18 2 34 14 245
ofAJo} 346 820 537 370 243 148 9 2,610
= 165 428 387 193 122 116 146 | 1,487
H]OECD | SI= 91 251 108 76 88 25 76 666
T 150 1 23 13 23 8 27 271
o}z g} 7} 69 59 17 54 25 6 53 261
g 78 8 25 97 21 7 31 269
B4 46 3 17 46 11 5 33 144
2 849 953 623 564 318 221 16 3,804
A 1,392 | 1,085 | 1,247 | 722 662 312 471 | 5,891

*oulsn, Ay, A, gAE, v AR, e, 25, mAdE
Z}5 : World Energy Outlook 2012
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< Fe X9 UM HdXEZF M2 (201272035) >
3. 600 r90%  m additional
a capacity
500 - < | y5%  to 2035
W 2011
400 - F 6P & Share of
® 4 renewables
in 2035
200 o [right axis)
&
200 - - - 309
100 4- . I = ' — T 7
— - — B D%
OECD China India Other Asia Brazil Africa

A5 : World Energy Outlook 2012
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* B7] 4
*  ASEAN-9 : Ql=u|A]o}, T ojAlo}, A, AVE, BT, HEY 5
Z}5 : World Energy
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(1) 8 (50MWol )

[] ofAlo} MAEAZE A0 2 2017A7HA] AT 20GW7F SAEH 1™ 2020
WA7tA] 1IGWo A9 M/) ZEAE(F 197GW)7} 7152 AL =E A

o 10GW o]dl 47 o] ofxel7l, T, Hepdox HdAdFoln 2013
12GW, 201493 15GW 715 & 2734 EE Ro|tr) 2015958 A%

- °o}Z 7} Grand Inga(40GW), F= Xiluodu(13.9GW), Baihetan Dam(13.1GW),
B2}4 Belo Monte Dam(11GW)°] 4%

W Ayt 2=

(2) 249 (50MW u| g
[ 282 AAZATA 357 @43 o|isas wEzdad &3
Holoj M A3 L= EFA g Hoez 37 4~5GW F71
O &8 &4 ZAgo] & Frle F3(38,500MW), F]=(3,420MW), ©]&
2]oH2,233MW), ZZX(1,956MW) FolH T, A=, |rl9 gFAe]
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China HydroelectricZ ZZAE 7 2 95 ©@F

- ARA oA AR JAEE FFFolH 425y TAXAR AN HT
CNY0.28/kWh($44.4/MWh)

o)

O

Nx o] A4y THLH(10)S 295GW(EAH L 15GW), F2 ARG A
+ GreenkoZ QITU] 200MWeol el =it HHlE 9%

Hi
o Yo Bald Ay, shuvnte Ao S

- gy AX P Bepdo] SGWE M Bor of=dlEy, A, ZFHlol
7 SET F a5y AT 17GWe vk A4A

- Al gGvsvts A8 e A dUATF I F A = RPS)E B AT
H7t2 Agzgo] g g 37t HlE] &old Aoz ®Y

25l BBVA 23 5 47 232 HydroChile7} 7W#3l= 40MW
S22 ZRAE 7o AFS A

- GDF Suez+ Laja ZZAH E(B5MW, F242])
(European Investment Bank)Z F-E 8291k

&5 90% ool o, = 3 rE
A AT FFAYOY FHEY APFL Fh L BRI
S Julom iy maAES 27}

- gupol, frageiulel, Fuiol, Brlele}, AZHlol: &4 WA

BHAYADAE 8 CDM 2 g0l hsdte] Y40l 5

- glolE 15MW o3t AFEd] sl f-20.067/kWhe] A xtl-S 159 7F X9
3 At Age dupyol W FAKKESH)7E i

- Brbgole &4 Y 10MWolste =9 HE ARl NEKSF 1597F 7]+
Ak HAol RAFL} p_ﬂx}o“xl‘w% i WAEY AFAAA wky

- A= Yole dEagelA 7 1 AgFeiAle 20dS BASHH AT
IMWh A AFA] 0.12/kWh, SMWh A 2FA] 0.045/kWh A

- ZgolElol, TR2HVoe] AP aFel AW AYE} BA 2E
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< ERY F2 It 243 YHAYKY HE >

=7} 27 2} o 2] 5 (kWh) 717k A& 712
o} €0.067 15 €0.0555
1 ~1]o}: Federation €0.063 12 €0.072
2ok Republika €0.056~0.07158 124
Srpska
7} o} €0.0915 153 | €0.0823~0.0829
A Zo}E]o} €0.08~0.161 124 €0.11
AR €0.0633 10 €0.06
oA = o} €0.045~0.12 204 €0.069
1ch= S e A=A €0.0504~0.104 €0.095
Fuoly o} =R F A €27~55 154
A 2 H] o} € 0.059~0.097 12d €0.055
< 2 | Y o}(~125MW) €0.082~0.105 153

Z}5 : BNEF

@) FrTd

(] 22 %45ud AXE8FHS 117GWe z 2014Q7FA 76GW7F A4
g Aoz AW

H AR dAENoY FF A7 =2 T3 2 vmew olFst
- FHe B5GWIE THEF ol olF 50%°lde] o, HY, T2, ¥

of AFHl Yot Y=, 29s, F2Ey For Iy

Schluchseewerk 1,400MW, Forbach ZZAE 270MW 52 FZ15}H
Scottish and Southern Energy”} 600MWH Z2ZHAEE F3]

X822 18GWAl A 2020 50GW=E =7}

ofN
Hl
lo
o2
¥
(2
2
i

FrA 7k Aol FrsA Yor AUARE FETAY BA

o A= A <44

A

H 7EE ~AGW7ZHA A4S $ o A oYX
91 9% S A= T8 YA A

N
O
>
[
o
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of
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- YA AGA 2H S AR dES AT FFste] qUA &S
wolFn b, 29 5o NIRRT U FAWEAL HANE
- AL Fo UlesEe 45U, HEFZAA, d54A, HEol2dA
5ol Aoy HE&F Vs FEEEHA X9
< 224 oy X MEFEHX Hdx ZHMW) >
140,000 -
120,000 - 117139
100,000 -
£0,000 -
60,000 -
40,000 A
20,000 -
g | 400 359 78 68 40 20 15
er '("‘-'\b @a";ab F é@?‘b g q‘;\rzg‘ o‘o t&é'é\ J PB'\?;(\ " \\‘lF@% o {g\o}\
& & & LS &S ¢S
< & ® o P
5 & F ¢
& hd <
)
A5 : BNEF
< F2 o4yXx HE7|= H 1 >
FreA F719= | NaSHielg] | E53A 2 Fol& Sttol &
=
100~350 10~100 350~400 200~300 1,000~1,200 | 3,000~5,000
($/kWh)
v (in) 20~30 20~30 15 3~5 10 20
A3 5,000~10,000 | 5,000~10,000 4,500 100~800 1,000~1,500 >100,000
HEgda s 70~85% 70~85% 78% 90% 96% 85%

A+&E : New Energy Finance
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(959 FuEdd AxLzFe 20108 40GWOlA 20208 62GWE

2GW Z7}
o oz 9] &8 FAPHL 150GW=E =A™ 2015374 8GW, 2015~2020

d 14GW, 2020~20253 18GW = £z 835 =4

- 123 570 AB(12~17)e mEw dE¥de =4 EXE 103GWoln o] F
F8 L 20GW

.

- A AEES A HWsta o] FEEAS A ALE Ao=
Holm FEzpdo] FHE 29L& Himachal Pradesh, Uttarakjand, Jammu,

Kashmir, Arunachal Pradesh

o A QAL oy FAEF AY I AZHA AEE AES
[©)

=
g gzt gor Fun B4 Ao T4 P27t AS

O WEY F8dd 83L& 20119 83GW(E AL HY 43%, HHFH9
29%)& 202097+ A 154GWE 7.1GW 7}

o 100MW+ oI’ dlsg wdavt 30047) 9lom dide) a848L8 wo
U e FEEE 57 5O SAR BAER(127) o2 BAY 45

- 2%Y B A% 9% PE FE3 AHA GRedE FAEL
AAAA =9 0% AhaF A4 sl gf meded 4 21
- O Z2AES 718 Ssgod 84 0y So 5o 43 5 =
ZAE 217/0F 97171 20129 9€ FHAE(357MW)
- MRom Awdd WE FUE FASAY SRS FFoE WEY g
2% 48e FYY Aoz uy

O A=A ole] FHAdA AAFL 76GWE FAHHY FHLHEHFL
2011 5.0GW(E A ZF9 7% FF)oA 20208 59GW Z716)

6) <AmuAlol A HAeA Utk Kotra, 2012.10), “Imu|Aol, AlAAAUA] FiE A x&E Ad(Kotra,
2012.9)"Electricity in Indonesia-Investment and Taxation Guide(PWC, 2011), Project Finance Internationalg %
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flo

o AR AF uhn FEEbd pe 20119 7)1FE 1164% 23 2R L
M 201539 = 8,371IMW7} B5FE v

- A=A oA H FANPNL) S H S Ay
S 2As

gatste] el AAle &4

-3 A 307 ZEAEZ ) Z2AET 450MWE ZH35F ot 2012 JF
& 450~500MW =

- 258 4L 99 10MWe s 258 A oron sl &

- 7% AR A% ARA
A9 BAY) TS ww

< el ud Aot = eUHIZHMW) >

2010 2011 2012 2013 2014 2015
AH-A &
- A g2 5,891 6,071 6,251 6,551 6,901
7N
- FULEE 204
- A8 6,654 6,858 6,858 6,858 7,071 8,371
A n] GA& 116.4% 112.9% 109.7% 107.9% 121
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< Hydro =
Hydro as wind- and solar-
compensator (new boom
for pumped storage)
"G /" Fast controlled ability, Hydro =
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Pumped storage Renewable,
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/ Economical, domestic source of energy
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¥ E1 2012490 F d3E = Fe Oy =Z=2HE(IGWO &)
Scheduled
Country Project Developer Size (MW) Construction began completion
Democratic Republic Grand Inga - 40,000 - -
of Congo
China Three Gorges Dam China Three Gorges 22 500 1993 2012
China Kiluodu Dam China Three Gorges 13,860 2004 2015
China Baihetan Dam China Three Gorges 13,050 2008 2020
Brazil Belo Monte Morte Energia 11,233 2011 2015
China Wudongde Dam China Three Gorges 8,700 2009 2020
Buma TaSang MD>. Group, Thailand 7,110 2007 2022
Democratic Republic Inga Three BHP Billiton 3,500-7,000 2014 2015
of Congo
China Xiangjiaba Dam China Three Gorges 6,400 2006 2014
Ethiopia Grand Renaissance Ethiopian Electric 6,000 2011 2017
Power-Salini
Costruttori
China Muozhadu Huaeng Lancang 5,850 2006 2017
Hydropower project River Hydropower
China Jinping 2 Hydropower | Yalong Hydropower 4 B0O 2007 2015
Station Development
(formerly Ertan)
Pakistan Diamer-Bhasha Water and Power 4 500 2011 2021
Dewveloprent
Authority
China Maji Dam 4,200 2008 2013
Brazil Jirau International Power- 3,750 2008 201315
GDF Suez
China Jinping 1 Hydropower Yalong Hydropower 3,600 2005 2015
Station Development
(farmerly Ertan)
Brazil Santo Antonio Odebrecht-EC/Santo 3,150 2007 2015
Antanio Energia
Canada Lower Churchill Malcor Energy 3,000 2013 2020
Hydroelectric -
Muskrat
Falls{824MW), Gill
Island (2 250MW)
China Goupitan Dam Guizhou Wu Rivere 3,000 2003 2011
Hydropower {commissioned,
Development schaduled for 2013)
Company
China Guanyinyan Dam Datang Guanyinyan 3,000 2008 2016
Hydropower
Development
China Lianghekou Dam Yalong Hydropowsr 3,000 2006 2015
Development
(formery Ertan)
Russia Boguchanskaya RusHydro 3,000 1974 2013
{1GW commissicned
in 2012)
China Dagangshan Diadu hydropower 2,600 2008 2014
Hydropower Development
Development
China Changheba Sichuan Diatang 2,600 2010 2018
Hydropower station International Ganzi
Hydropower
A5 : BNEF
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Scheduled

Country Project Developer Size (MW) Construction began completion
Development
Company
China Guandi Dam Yalong Hydropower 2,400 2007 2013
Development
(formerly Ertan)
Colombia Hidroltuango Columbia's Antioguia 2,400 2013 2018
department (IDEA)
and EFM
Malaysia Bakun Malaysia-China Hydro 2,400 1996 2014
Joint Venture (3DONMW operational
in2011)
Venezuela Tocomo C.\.G. Electrification 2,160 2004 2014
Del Caroni (Edelea)
China Ludila Dam Huadian Power 2,100 2007 2015
India Subansiri Lower Dam MHPC 2,000 2005 2011
(Suspended)
Ethiopia Gilgel Gibe 1l Ethiopia Electric 1,870 2005 2013-2014
Power Corporation (first unit likely in
2013)
Brazil Teles Pires Meoenergial 1,850 2011 7
Eletrobras/Odebrecht
Ecuador Coca Codo Sinclair Termopichincha 1,200 2011 2016
India Tipaimukh SJIVN 1,500 2008 2013
Multipurpose
Hydroelectric project
Canada Conawapa Manitoba Hydro 1,485 - 2025
South Africa Ingula Eskom Holdings 1,352 2007 2013
Laos Xayaburi Kamchang Public 1,260 2011 2019
Company
Bhutan Punatsangchhu | Punatsangchhu 1,200 2008 2016
Hydroelectric Project
Authority
China Yang Qu Hydro Huanghe Hydro 1,200 - 201817
Power Development
Company
India Teestalll Teesta Urja 1,200 2010 201415
Turkey llizu Southeastern Anatolia 1,200 2006 2015
Project
“ietnam Lai Chau Electricity of Vietnam 1,200 2011 217
Brazil Estreito GDOF 1,087 2007 2
SueziConsortium
Bhutan Punatsangchhu |1 Punatsangchhu 1,020 2010 217
Hydroslectric Project
Authority
Romania Tamita Lapustesti Hidroelectrica 1,000 2012 2019
A5 : BNEF
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