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352 0y &= Road Map

1. ySH M YUY

< Py NP 'Y, AN SIS, M N 3 AN S CEO
B 2’y MNPy
<+ s HYSE SeNY AH ud A =9, 4nt 3’

2. 001yS=E N

e B 14 T T TE Ty R TS R TE
% T5: SPCNE MY 7, ANLOY AP

3. THYE M

< M 129H: ASHN/100MW(5SMWx2011)/
2011 ~ 2013/ 6,03649A &Y

< T 227H: NI'YIN/900MW(5MWx18011)/
2014 ~2016/ 3I* 25492 &Y

< M 3TH: 2 I /1,500MW(5MWx30011)/
2017 ~ 2019/ 5= 6,300 &¢




RPS 28 =H

I unit | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 é‘f’é%)
® | mazwyy | twh | 490 | s00 | 509 | 517 | 527 | 5327 | 537 | 5458 | 553.2
® | Resygwmz | Twh | 448 | 460 | 4736 | 480 | 5016 | 5068 | 511 | 519 | 526
® RPS % 2.0 3.0 35 4.0 45 5.0 6.0 80 | 10.0
NS E : : : : : . . . '
RPS
0|93y TWh 9 138 | 166 | 19 | 226 | 25 | 307 | 415 | 5264
(@*®)
®
Net RPS ™wh | 75 10 | 120 | 155 | 188 | 216 | 27 | 378 | 49
0|23y
70%/\1583%'0“ ™wh | 5.25 7 9.03 | 1085 | 1316 | 1512 | 189 | 26.46 | 34.3
SUWNO| K
s | 6W | 239 | 319 | 412 | 495 6 69 | 863 | 12 | 1568
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Ml 1 Track: 'R Y S F HL0| TE N
2 1 ©H: 100MW / 2011 ~ 2013/ 6,036 121/

< 2 TQH: 900MW / 2014 ~ 2016/ 3&x 2,5009 K /

%+ 3 @Hi: 1,500MW / 2017 ~ 2019/ 5% 6,000211 /
> RSTNQIRI0)PY: Q)Y QRTH NPYO| HY.

M| 2 Track: M2 5<0fl Z7U0ID U= WY S Nt
<+ 1 GH: 100MW

< 2 ©@H: 1,000MW

< 3 9H: 2,900MW

M| 3 Track: MIZE 0N MO D QUEsE NHY
< 1 ©H: 300MwW

% 2 ©9H: 700MW

& 3 ©H: 2,000MW

Ml 4 Track: O{Et NI'YN NY0IN Z=TOID A= N
< PN SAUNY List (¥ NYS 2 &)




WTG M|&X &

* THNY| STHPHQL S0 1| A3 e /Y2 = i HA

1.

\/
0’0

) ) /
0’0 0’0 0’0

4

J
>

D)

" St g MY

2/8:750KW, 2MW(Under test operation), 5SMW(Under developing)
SU£: 750KW, 2MW(Under test operation)
SAr:3MW(Under test operation)

Oru:1.5MW(Under test operation)

A2 2Int= O N'Y0) IS =Z2E85S 2 O NEY Q.

2. 3 AZ e =@ Ot0] MIZOI0 MHN'I0) S = &3

0’0

J

0’0

L4

&

L0

L)

B 3YL(AMSC Wintec,USA): 1.65MW(under mass production, to supply
domestic market and Pakistan ), 5SMW(Under developing for offshore project)

NS 3Y(UK): 2.5MW(under mass production for onshore project),
5MW(under development for offshore project)

LY R M(Dewind,USA): 750KW,1.5MW,2MW(under production in USA), Ship
for offshore WTG erection(Client: RWE)

STX B33 ¢®(Harakosan,Netherland): 2MW, 3MW(under production in Netherland)




JMIYO TCHY PP MINE Q01 2=

*»» O|8E(Capacity Factor)
< HY U] &(Capex)
< 0 & M H|&(0pex)

<+ 28HI2(Financial Cost)

< LH|(Developing Cost)
+ 101 S9|(Consent of Residential People)
+ 81| 215 (Sjte Availability )

<+ HE HAHI(Accessibility to Power Grid)

4

L)

» =019] OIN| U 2 ZY(National Recognition and Acceptance by People)
> NI A2|s3(Project Management)
» L] XY (Local Availability of WTG Supply, Engineering and Construction Capability)

(R )

L)

(R )

L)

L)

L)

L 4

. YA YOt (Availability of Harbor Facility)
- Y| MY (Availability of Erection Vessel)
- OfiTY {018 NMN| MY} (Availability of Cable Laying Vessel)

&

L)

(CAR)

)

L)




N1’ 2 Balance Sheet(=untay, 288MW,3MWx961|)

Y= HI&( Expenses) 0= (Revenue)
1.Capex 529/ MW FITNI&:
2. Opex 15 Euro Cent/KWh x 15 ‘A
3.0|18& 35% 3.5 Euro Cent/KWh x 513(15130| )
. 2348 Eu 99.6 Mil.
5. Y| 1 0|f= SMP
6. HS A HY| 2na

7. QAN < PLRY

s.NPdlsdyd =3

9. WIGAINIY ts,d2iU Vestas NS
10.3HAN HY 4

11. ZH| ¥ 22 (Hamburg ¥)

12. ' HM My} n&ts

13. HIO|2 MY} HQ

Y IRR= 10 ~ 15%
FEEN2Y,A0IFL EU2Y, SUKFWOIIN
NtRI2H| 2| 80% NN S




N3 Balance Sheet (012 ntajl,468Mw, 3.6MWx130)

el g1 H|2( Expenses) D= (Revenue)
1.Capex 2A/MW PPA:
2. Opex 20.7 Cent/KWh x 15 4
3.0|128 153 52U 3.5% SN YSE NME

. o=2H|8
5. Tjjety| 1Y 24:12 Cent/KWh:0jlL{N| HY
6. HS AHH| Yy 2| 6.7 Cent/KWh: REC 'Y
7. 322N & ooy 1.5 Cent/KWh: Hedge Hi|
8.NYUsd =o Value(CRA)
9. WIGHN LIS 1ts,2iL Siemens NS
10.9HA 1Y oA L8N RY N3 2%

12. 'HYY My} nNIts
13. HOIZ2 MY wo

‘Y IRR=




NY’H 2] Balance Sheet(==nt2,102MW,3MWx34)

Y2 H|2( Expenses) 0= (Revenue)
1.Capex 51221/MW(3 B RMB) PPA:
2. Opex
3.0 28.8%

. 2348 ™M Y4258 5GWh(0| £ 0|
5. Tey| 28.8% OIF )
6. HS S HY| Yy 2|
7. 32N & N 25 Bidding Price for Conccession
8.NYUsd g2 projects: 0.4 ~ 0.5 RMB/KWh
9. WiGén Yy s, Sinovel NI (68~85won/KWh)

10.8HAN 08 15

11. ZH ¥ S (Ol
12, 00 W e
13. HOI2 MY wo

‘Y IRR=




N21Y 2] Balance Sheet(et=nt2),100MW,5MWx20)

(sT=1 H| 2 ( Expenses)

1.Capex 404 2/MW
2. Opex

3.0|18&

. 22H|8
5. THy|
6. HS S HY| Y BN AAYD
7. AN &= ogryoz P
.NHdclss op
9. WIGHNLRE s antnm=
10.8HAN 08 15
11. Z#H| ¥ UL (20 )
12. 23 0% eig(vn g2 ntg)
13. HOIZ2 MY wo

OI’¥ IRR=9.5%01 (OINtE 6%’ ENI)
=12%01 (oInt2 4%™8NI)

0= (Revenue)

RPSM|&:

SMP= 130Q1/KWh(8S¥o = NS
Z22 o ts)

REC= 80/KWh(M{gojuin| 1y =
O]l M2t ™)

™2 Yoty 227 7GWh(0| 20|
28%0H)
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A U2l(Risk Management)

SHYTWMNYS F0HE IO0IN B2 Risk T 0IY At 2 Risk= Oreiey
&2 OI0l N1t & GOtG10F et

> 1INt 83 INHEquipment supplier)
> AH N HAURINHE&C contractors)
> NtY I YNI(Developers)

> a8 H(Lenders)

> 38 IN|A(Government support)

> NYWY 8 NA A ENf(Local government support and investment )

> BYINKInsurance company )




NAY R = (Project Financing)

SN2 = 2SO/ INY0) Project FinancingS 2 0t:=
NI 0N S S GEF U S0 QUS.

2| U= SOl Project Facility 9% A S04 N9l
Balance SheetE &2 = .




U= NtYIL(xUINtZE): 1Y B N n2: NFrE YE 9,
33MW(3MWx111]), 860 & 2L, 311:2007.1. ~2009.12.

S| NHY: LN PP HO| L2 220101 2Nt PF2 WY,
2SO YRS S WS, O YA3 NS Y.

N ANt PF R H(ZE It 2Y: S)
S HE3Y: 600AYA

2Ynt3:350A4A(012:¢2] 6.38%)

BNAT3:25042(012: A 2.25%)

PFM Aafg: (1EZ3MUY 1.5% (99 &)
nNade 228 013 2392 0.5%((00F 39Y)
HEz3 ¥Y9Y 28 9H(A'Y HIE YY)
NYNe O 148 9 CHHO|INE: QU B 5
O K43 NZ:5.3AA

e

8

e

8

J/ J/
000 000

%

*

Ml 2Nt PF X H(ZR A 2W: K)
iz 2Y: 7609 &
2y Ui=: 4104A(012 ¢H2] 6%)
HENA NM2: 25042018 2.25%)
NYN| R R O CHEO|INE:NQ! B 5
PFREM ARg UNIES : 16.6AHA

S
*

*

000

O/
000




= NtAI2(Y=Th=E) (1/3)

Off—taker: Korea Power Exchange (KPX)
Selling price: KRW 107,66/kWh (USD 0,10/kWh)
Price structure: Average monthly market price paid by

KPX (approx. KRW 40,0/kWh)
Balance up to KRW 107,66 paid by govt.
funds

Adjustments: Fixed price, but price may be adjusted
once not later than Oct. 2006 depending

on actual financial performance

Duration: 15 years

Legal basis: Renewable energy law and govt.
ordinance

Dispatch: Take or pay

Projects: YoWip, GaWip

M




r=Nntd2 (HIS 2/3)

Lead arranger & lender:

Co-lenders:
Inter-creditor agent:

Guarantor:

EKF — premium

Arr. fee (EUR 1.000):
Loan amount:

« EUR: (1.000)

« KRW (1.000.000):
Maturity:

« EUR-loan

« KRW -loan

YOWI_D (39.6MW, 1.64MWx24)

BNP Paribas,
Singapore
Shinhan Bank
BNP Paribas,
Seoul

EKF 53%
9,16%

765 (2,1%)

26.400
15.000

10 years
15 years

GaWi D (98mw, 2mwX98)

BNP Paribas,
Singapore
IBK

BNP Paribas,
Seoul

EKF 30%
5,5%

900 (1,1%)

60.000
35.600

10 years
15 years




er=ntel 2 (HI=3/3)

YoWip GaWip Interest
Tranche 1.1 EUR supported
by EKF: 23.500 40.000 5,10%*
Tranche 1.2 EUR not
supported by EKF: 2.500 20.000 5,70%*
Tranche 2 KEMCO-
funding in KRW: 15.000 30.000 3,50%**
Tranche 3 Non KEMCO-
funding in KRW: 5.600 5,50%***

* CIRR 4,57% + SWAP 0,53% + spread 0,0 %/0,60%
** Base rate: 2,0% floating plus a fixed spread of 1,5%

*** Base rate: 3 year KRW AA- Corporate Bond Rate floating plus a fixed
spread of 1,5%
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o120 [ B MmN

1)S=2 S&C: Tower(Client:Vestas)
2) CS Wind: Tower(Client:Siemens,Vestas,GE)

3) EfS:Main shaft,Flange,Forged or molded
materials(Client:Vestas,Siemens,GE)

4) PMS B M:Flange, Gear ring,distance plate, lock plate, rotor shaft, gear
box for 1.5MW(Client:Vestas,Siemens,GE,Gamesa)

5) KM: Blades for 2MW, 3MW
6)2i 2AN{:Main shaft, tower flange,Forged materials.
7) Korea Tech.: Rotor hub,Bed Plate

8) IS NY, /y: M|, ALY, A MO A




Nt s Nt=(V-90, 3 MW)

L

Technical specifications

© Of cocler @ Servbow craewe @ Metanical diec brake O Piehoytesdes
O Water cooler far geaerstor O OpISpeedn graertor O Mactine andbas @ Hed curtrolier
© gt v A Thage 1re o wre e © Comgpostis fle cuupling @ Wade bearing

© Ukrsscar = il seesces © Yre svars O Made bets

& VNP Tep costralier O Geartax @ saade

- R cwrw mrter



28 T 41004
T8 BE2 243000
|
=l & Opening(3Ji4):Pitching £H| & &

.......

~ Gear box

Breaker

Tower £ &t operfing: Yawing &H| &=t

a2t bl



Yaw control




Pitch control in Hub




Hydraulic

Power Unit

Hydraulic Pitching Control
Solution

Servo Actuater with

Axis Control Valve and
¥ CANopen Interface Lineas
—~y < and Pressure Transducers

[Archieved: Pitch System 3D modeling]

KWEIA




Gearbox (Hansen &3 Ntx)

Gearbox manufactured by Hansen in Belgium

Picture

[Hansen Website information]

[Archieved: 3D-modeling]




Generator and Transformer

121 Generator
O  Specification:
DFIM, TEWAC

2000 kW / 3000 kW

1.22 Transformer

1 Three-limb core
BEl LV winding

W1 HV winding

B Insulation cylinder
B3 HV terminals

B LV terminals

W1 Resilient spacers

B0 Yoke clamping frame
and truck

" AHY 3y HEY B
B DVSGM 560/4L

A I-
L TLOHé\v

O Specification:
[ | Transformer 3160KVA, 22 9KV, YNYNO 60Hz
o] Serial-No. K808213




3AC 400V

3AC 1000V

6—36kV

NACELLE Y

TOWER T
[ MEOIUM VOLTAGE SWITCH GEAR | | & 4 Il
| | 1
. COULD BE SUPPLYIED . - -
| 8v vESTAS | 1 S =1
. . = "";].., :-..
Lo _ . o 3
GENERATOR = =
TOWER BASE re T T PR P P I B
e _ | < < = I I |
@ g | = B
| g | |2 [B |2 |
| =13 = |
| CONTROL |
GRID | |
IAC - L L
T | bc | | Grid | = o ——
| oc | T 3AC Filter | 8 g =]
= = ==
| Fer | b p s
| | =< =3 <>
| e COMVERTER | 2 @ I
o 3 3 28
S - = = =
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SCADA System of Wind Farm

1.24 SCADA System

O Sequence diagram

-
— e Ty
A R oo
* Fabnn

TR

a Qutline of Function

B Supervisory Control and Data Acquisition
Power plant overview

Remote Control and Monitoring
Management reporting

Preventive maintenance

00000

Power plant control

b V, A, kW, Hz

Efficient power
Synchronization

Load sharing/Shedding
Power control
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AU A £~

OHQ NI'Y| Y, ™Y AN Nl

Y 2073 SHYUDMQ HRF(2009'A AHM)

TMHY S MH|Q Sy N MY

MMM 23 MR, 22 MY, EY|, 37y 37t oY B (5 Scenario)
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539 &Nt HiY

0|29 &Nt HY, SNY WY 4Nl B2X,HS SH 8™ Y

UZ9 oYy SH ol ntA Nt

Or10| SN MH| HY N MY AN =T S NtY, MY 0N =T Q1 NtY
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ADSWE NS 2R S N AN| NtI(5MW)

F2YY 01y SANYY NI'¥(round 2 & 3 in UK)

orAANIt ALCHOf E9t NtI(Siemens 1t 23, 212 CSWind 1t tower 33
539 Nix 01Ny B3ANY

SO X OIS Nt Nkl

CIIAYNNT SY NS N0 ENMeH Nkl

SO Oy SH Nt NI'Y (204)

0|29 0¥ =21 NtY|, Siemens1t 3.6MW x1301| 22

20 01y 23 AN NtAl,NorwayOll Siemenst 227N

O’y 0 & MNtE|, Q03 2| Horns & Revlil.
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R 20M= SHAUNMO HFS(2009'A M)

Percentage of Electricity Consumption

Projected Wind Electricity as a
Proportion of Electricity Consumption

22%
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W Approximate Wind Penetration, end of 2009|

W Approximate Wind Penetration, end of 2008
m Approximate Wind Penetration, end of 2007

m Approximate Wind Penetration, end of 2006
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Note: Figure only includes the 20 countries with the most installed
wind power capacity at the end of 2009

Canada
Turkey
China
TOTAL

Australia
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TMH S ™8R,SaMy, ENd|, WY St 0l’Y ¥(Scenario 3 M8 S, 1/2)

Year Cumulative  Global Annual Growth Annual [MW] Capacity Production Wind power

[GW] Rate [%] incl. repowering factor [TWh]| penetration of

— excluding [%] world's electricity in %

repowering Reference
2007 94 28 19,865 25 206
2008 120 36 28700 25 263
2009 159 41 38,343 25 347

2010 199 26 40,212 25 435 24
2015 460 7 62,887 28 1129

2020 832 9 88,133 28 2,041 89
2025 1,274 7 104,391 28 3125

2030 1,778 5 148,416 28 4,360 15,
2035 2,275 4 158,122 28 5,580

2040 2,741 3 181,185 30 7203 209
2045 3,213 3 208,433 30 8,444

2050 3702 3 214126 30 9,729 247

m



TMH S 8], SNy, FNH|, Y St 0y B(Scenario 3 M3 5, 2/2)

MODERATE

Year Wind power CO:z reduction Avoided COz Capital Investment Jobs Total
penetration of (with 600 since 2003 costs [£1000] (includin

world's electricity in % COZEWh [cumulative [erew] O&

~ER2010  [annual I'-'Iiut[ﬂj Mio tCCx]

2007 123 36d 1,300 25,824 500 329,232
2008 158 521 1,350 38,745,000 470,559
2008 208 729 1,350 51,763,050 627947
2010 25 261 990 1,329 53458 495 629137
2015 678 3507 1258 79,108,203 1,033,721
2020 95 1225 8 466 1208 106,504 829 1422 874
2025 1875 16,512 1156 120638772 1,676,965
2030 75 2 616 28,061 1116 165,691,953 2372911
2035 3,348 43372 1,088 172,107,655 £,496,911
2040 257 4322 63,516 1,068 193,493 633 2,905,770
2045 5,066 87350 1,051 219,021,620 3,362 692
2050 306 5 838 114 387 1036 271788 479 3573838

m
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FIGURE [14]: Stage 1 grid upgrades. Red: HVDC connections. Blue: AC connections

FIGURE [17]: Change in net energy flow in 2030 due to Stage 2 reinforcements.
Green circles: Reduction in production. Red squares: Increase in production.
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PLANNED OFFSHORE PROJECTS

Sheyang

<+ EIFH : 1,000GW
(°H:750GW, =7 260GW)

< AR]85 . 25GW(2009)

< i e T . 18 GW
2010.3 : 102MW(Z=3)
2015 : 2.7GW
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CHINA: CUMULATIVE WIND POWER CAPACITY 2009-2030

600,000 — [MwW] I Reference

500,000 — N Moderate

A00,000 — 1 Advanced

300,000 —

200,000 —

10000 — i -

0 — meeeeseess NN
2009 2070 2015 2030

Year Reference Moderate Advanced
2009 25,805 25,805 25,805
2070 32,805 39,608 A1,030
2015 A5 205 115,088 124,712
2020 F0. 305 200,026 250,397

2020 Q5,205 4032, 747 513,246
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IPP Project Ownership Remained Dominant

40

: 2009 Capacity by
a5 | B Community owner
Publicly Owned Utility (POU)

g 30 1 B Investor-Owned Ltility (1OU)

= B Independent Power Producer (IPP)

cﬂi 25

S

% 20

£

215

©

=

E 10

&)

) i
POL: Community:

510 MW (5%) 180 MW (2%)

0
1998 1599 2000 2001 2002 2003 2004 2005 200c 2007 2008 2009

« Utility ownership held steady in 2009
« Community wind market share stagnant since 2004



FIGURE 1: Nationwide Green Power Superhighways: A Conceptual Vision

23| Solar
E& Geothermal

-Snurce: AWEA and SEIA




Figure A-14. Transport of wind energy over existing and
new transmission lines projected for 2012

Wind {MW) on

Transmission Lines P 300 - 500
Existing New B 500 - 1000
- » 1C0 - 200 I 000 - s000
— — 200 - 500 B - soo0

— w— 500 - 1000 |
—_— ->1m

Total Belween Balancing Areas Transler >= 100 MW (all power dasses land-based and offshore) in 2012,
Wind power can te used ocally within a Balancing Area (BA), regresented by purple shading, or transferred cut of the area on new or axisting

transmission lines, represented by red or blue arrows. Arrows orginate and lermnate af the centreid of the BA for visuaization purposes; they
oo Nt reprasant phyaeal incatinne of tranamisaion linas



Figure 1-9. All new electricity generation including wind energy would require
expansion of U.S. transmission by 2030

Wind (MW) Used

Inside the BA
Wind (MW) on 100 - 300
Transmission Lines 0 300-500
Existng New B s500- 1000
> » 100 - 200 B 1000 - 5000
ey — 200 - 200 - > S000
i e 500 - 1000 |, 5
-+ * > 1000

Total Between Balancing Areas Transfer >= 100 MW (all power classes. land-basaed anc offshare) in 2030
Wind power can be used locally within 2 Balancing Area (BA), represented Dy purgle shading, or ransferred out of the area on naw or existing
tranamssion lines, represented by red o blue arrows. Arrows onginate and termnats at the centroid of the BA for visualzation purposes; they

da not raprasant physical incations of transmission nas
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Wind Energy Potential (2MW Turbine; H=60m, D=80m, 10Dx10D)

H. o] EEZ =maa9
z3h: 4.47 <10% km?

4 G AH AL
48 600 TWh/yr
g L= 2] 504H)

- ==
T
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QB o) A A WG
. (2008): 971.87 TWh/yr

I I
4 5 B 7 g

1 N
8 10 11 12 13 14 15 18 17

Fig. 6 Annual energy production per square kilometer (GWh/km=2).

Blue lines show boundaries of Japan’s EEZ (including disputed areas)




Down-Track

——— Reviced Forecast by MKE in 2008(Scenario1) Reviced Forecast by MOCIE in 2003
=8- Dream1(Scenario?2) =8— Dream?2(Scenario3)
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(2006~2020, 2006.12 issued)

Unit: MW
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developers Location Capacity (MW) remarks
1 .KNOG/HEC Chonnam Yusu 20MW LEJQtdngge:it?gétg aleorfomp'eted by 2012,
2. Kwmho Industry Chonnam Yusu 100MW

Target: 2020.

3. KOSPO Busan off-shore 350MW(3.5MWx1007]) 390W/m2, 0~30m depth,
10Km away

4. KNHC/Doosan/NCE Jeju off-shore Hangkyung 30MW Gov..perm|t In 2006, Delayed due to lack
of viable ,review to start.
Target: 2013

5. Dongkuk S&C/EWP/Yurus Chunnam Beegwkdo 200MW Est. budget: 1.2 T won

_ _ Target: 2015

6. POSCO E&C Chonnam Off-shore West—South 600MW Est. budget:2.5 T won
Const. period: 2011 ~ 2015

7.POSCO E&C Chonbuk 100MW(5MWx20) Est. budget:0.5 T won

100MW 333W/m2/7mdepth/20Km awy.

8. Hanwha Consortium

Off-shore Incheon

(2.5MWx407|/3MWx337|)

Start:2012, Est.budget:500 B won

9. Hanshin Energy

Jeju off-shore Gapa

50MW

Target: 2012

10. Halla Consortium Jeju off-shore east—west 500MW Target: 2013
11. Hanshin Energy Samdal Ext. (onshore) 32 MW Target: 2011
12. Accioner Korea Kyongnam Yangyang(onshore) 500MW BOMW completed in 2009,

Balance step by step

13.DMS/Enometal Ezrobot

Off—shore Taean

100MW(3.6MWx27)

Est. budget:400 B won

14. KMIPO

Jeju Esidol(on shore)

20MW

Under design

2MW track record build—up,

15. Korea Gov. Off-shore Saemangwm Dam 40MW Open for the new model from
16. KARICO Consortium Target:2016
Chonnam Haenam 400MW Est. budget:1.2 T won
Total 3,142MW




Mo ZUEQ BNt
Capacity On-shore (MW) | Off—shore(MW) Est. budget:
(MW) B won for 1st stage
KOSEP 600 40 560 938.6
KOMIPO 300 100 200 250
KOSPO 500 100 400 460
EWP 200 50 150 181.3
KNHC 50 50 60
Fund Institute Consort. 1,000 200 800 4,400
POSCO PWR 600 200 400 2,300
LG E&S 1,000 1,000 3,000
Mitsui/Daewoo E&C 400 400 1,200
Dongkuk S&C 200 200 1,200
Acciona Korea 720 120 600 1,600
Total 5,570 2,210 3,360 15,589.9

Source: Chonnam._lLocal Gov

M




OtAH = O] O N EH Ntdl: Arklow Banks Wind Farm

Cable Laying Vessel - GE 3.6 MW x 7 units

-~ - Installed in June 2004
n - 1st offshore windfarm

INn Ireland

N T o
'.mﬂ-l\ L’ 4

| ; r 1

Transition piece _-,.\__

Monopile
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Photo Credit: Talisman Energy Offshore Demonstration, 2007

5 MW 126m Repower Turbine
45 m water depth, North Sea
Aberdeen, Scotland




Overseas Market of Off-shore Wind
Round 2 in UK

Ly = - TH | = =
g’ﬁ‘% h"i““f""'[;‘;&; . Pl %Al Project Capacity Status
N ] Vs P S Vialnew 1 & 2 FGE6E MY Consented
5 i p [ [ .
2. s R _ '-'7:_-:”- Wiest Duddon 500 kA Consented
Fﬂ_‘ﬁf _5;3 i\"‘j \ - T Lot o Mor 738 MY Consented
L ) o -*--v:\g.f: : Thanet SO0 R In construction
E [ T“Q'h" P : -
g ;:,%’J ;(:r—"-:-" London Array B30 kWA Consented
, t \HT Sreater (Zabbhard S HE T P In construction
L < 8. Cudgeon 2B R In development
! - 2.
i ""“"k,f;ﬂ’) ﬂ-*,a;;-_? 4 Sherinobam Shoal G I L L) ln construction
s T | V
;g 1 - I e Face Banlk B2 0 kA In development
L e ﬂf/
Jr,._,ut,h,s_ ' e - Lincs 2O MY Consented
Vel _ Docking Shoal SO P In development
e o [2 s Eomdes Triton Knoll 1200r0 | In development
_' .. = :-E-—"J‘:« 4 ————1 Humber Gateway SO0 P In developrment
In Dews kpEme st |—l-| Coze Nedl |—l-| In oRE TN |—.—| G e Latag | EMQ@LW EDUQH e NN LR In dewvelo meﬂt
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Overseas Market of Offshore Wind

Round 3 in UK

Scottish Territorial Waters (STW) and Round 3 Sites

Key |STW Site Name Developer MW
1 Wigtown Bay DONG Energy 280
2 Solway Firth E.ON 300
3 Kintyre SSE Renewables 378
4 Islay SSE Renewables 680
5 Argyll Array Scottish Power Renewables 1,500
6 Beatrice SSE Renewables & SeaEnergy 920
7 Inch Cape RWE Npower & SeaEnergy 905
8 Bell Rock SSE Renewables & Fluor 700
9 Neart na Gaoith |Mainstream 360
e
10 Forth Array Fred Olsen 415
Round 3 Site
11 Moray Firth EDP Renewables & SeaEnergy 1,300
12 Firth of Forth SSE Renewables and Fluor 3,500
Total 11,238

Source: Crown Estate 2010

SCOTTISH

DEVELOPMENT INTERNATIONAL

>
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« Government policies and environmental priorities -
driving for change

- Renewable Energy Supply (RES) Projects
- Renewable Energy Standard Offer Program (RES

« Feed-in Tariff (FIT) and Green Energy and Green
Economy Act (GEGEA) 2009

« Ontario's Feed-in Tariff (FIT program)
* FIT Projects

— Renewables including onshore & off shore wind

« Wind capacity expected to again double by en
2011

« Korean Consortium (2500 MW renewable generation):
At EA SRR 1K 600MW= Siemens7F WTG3 &,
CS Wind7} E}g| 22
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% Location: Shanghai Donghai Bridge
% Capacity: 102MW(3MWx34units)
s Supplier: Sinovel Wind

s Completion: 2010.3.

s Developer: Shanghai Donghai Wind Powe

Co.,Ltd.(Invested by China Power International
Development Ltd.,Guandong Nuclear Power
Group, Shanghai Green Energy)

% Contractor: Investors above.
*» Project Cost: 3 Billion RMB

< Power Generation:258.5GWh annually

Figure 12 Panorama of the Donghai Bridge

Wind Power Project




SO NI} 0N SSHNY,
Alpha—Ventus Project

I 2: 5MW x 127| (Repower:671 ,Multibrid:671)

2) & X| :BorkumA °l|A]| 8% 45Km EEZX|H

3) TZ:10m/s(H ), Capacity Factor:43.37%
F1:5U Y FHA F¥= CF7t 25 ~ 28.5%

4)ot 11 :10m(high), 6~8m/s(Average)

5\ & A Bt: 204

6) =%l O

* 1999/2001: 4 M 37} A

* 2001:0IY O 2 BE 37t £

* 2005. 7| =54 A2 A2 PROKON NordAtoll Al £ o

* 2006.6:DOTI Joint Company A & (SPCZ] At: E.ON, EWE,AG ,Vattenfall Europ)

* 2007.6:Areva Multibrid AFRF 5SMWx67| &2 Al 2k

* 2007.7:ArevaAtoll Transformergl 2, Offshore Substation HA ZAAZAIR 4

* 2008.11:Repower?}t 5MWx67| 55 Ak

* 2009.1:AX| &=, A A|&H =

* ZLAFY]: 250 Million Euros.

7) X A : MultibridZ7t A XI8t 671= 25 GearboxE XS £ W xf{Tl.
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1. Project i2

Sandbank 24

e L Y
ok 74, G

f&ame 967k2| §§ﬁ§!?l 29
PEOJA| 407 37} &3 Jhs

7

| 288 MW @ MW, 967))
QS‘GD% : Equity 10% : Mezzanine 10%
20113 128 319W &8 =

wiAlo] ZIMEE U MR % THs (2 H2e] 95%)
antama. SUKFWOI A ALRIE| O] 80%71X| MEl8 Xt THs
‘IT(Feed In Tariff) M < "
« 2016 1.1 O|FOf MYUX|= E2HCHX| = 124 501 15ct/KWh, 133 ~204E 7} X| 3.5ct/KWh(31 of EEG 2008)
l - 20164 0|3:0] MIYIXIE BEHA|E 12 S0t 13c/KWh / 20154 0|3:0f A&l S2AEH| & 018 5% 24 3

LT e W W ———— — -




Overseas Market of Off-shore Wind in Germany

GERMAN OFFSHORE PROJECTS

Number 'Total Number Total out :]::5;::1::1. water
Project name Developer Location _nf WTGs |output(3.6 _nf WTGs put(MW) coast depth [m]
in PP 5 MW) in PS
[km]
WIND FARMS IN THE NORTH SEA
OPERATIONAL(1)
(1 Dollart Emden Enova 12 MM zon 1] 4.5)1 4.5 0.01 3
LICENSED WIND FARMS (15)
111 alpha ventus offshore test Tield E.ON EWE Vattenfall(DOTI) EEZ 12 43.2/60 208 T48.8/1,040 43 30
2|2 sandbank 24 Projekt(Sandbank 24, Greenoak) EEZ 96 288/400 980 3,528/4,900 100 30 to 40
3|3 BARD offshore 1 Bard Engineering EEZ 80 288/400 320 1,152/1 600 T8 39 to 41
4|4 Dan Tysk Vatenfall EUROPE New Energy(GEO) |EEZ 80 288/400 300 1,080/1,500 45 23 w0 31
5|5 Vorkum Riffgrund West Energekontor EEZ 80 288/400 458 1,648.8/2.290 (40 30 to 35
6 Plambeck Neue Energien,
6 Borkum Riffground EEZ 7T 272.2/385 |180 648/900 34 23 to 29
Projecktgesellschft PNE 2 offshore
TIT Nordsee 0Ost Deutsche Essent EEZ 80 288/400 250 900/1,250 30 19 rto24
8 Butendiek Airtricity/ 058 Offshore—burger—
R Windpark—Butendiek EEZ 80 288/400 80 288/400 a5 16 to 22
9 Enova Offshore North Sea E.ON/Enova Offshore
9 Windpower Projecktentwicklungsgesellschaft EEZ a8 172.8/240 1251 904/1,255 40 28 to 32
10|10 Amrumbank West E.ON/Amrumbank West EEZ 80 288/400 80 288/400 as 21 to 25
11|11 Nordlicher Ground Nordlicher Grund(Renergys/GEQ) EEZ 80 288/400 400 1,440/2 000 86 23 to 40
12 Global Tech |
12 Nordsee Windpower EEZ 80 288/400 320 1,152/1 600 75 39 to 41
13|13 Hochsee Windpark Nordsee EOS offshore(lnnovent /fWPD) EEZ 80 288/400 240 864/1,200 75 39
14|14 Gode Wind Plambeck Neue Energien EEZ 20 T2/100 244 806.4/1,120 45 26 to 35
15|15 Meerwind Ost / Meerwind Sud Windland Energieerzeugungs EEZ 80 288/400 270 972/1,350 53 22 to 32




16
17
18
19
20
21
22
23

24

25
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WIND FARMS UNDER GOING
LICENSING PROCEDURES(10)

1 Hochsee Windpark, He Dreiht EOQS offshore(lnnovent fWPD) EEZ B0 ZB88/400 (119 A428.4/595 75 39

7 Borkum Riffgat Enova Enersiesysteme 1ZNM ron{44 158.4/220|44 158.4/270 15 16 to 2

3 AUSTERNGROUND (E;'“"f'“' "_i“d,‘ Support(Bard EEZ 80 288/400 |80 288/400 87 40

:ﬂfﬂ‘;’“‘““e Bucht offshore wind Eolic Power(Bard Engineering) EEZ B0 288/400 |80 28E/400 87 40

5 Uthland GED EEZ 80 288/400 |80 288/400 49 25

& Vento Tec Nord | Arcadis Consult EEZ 80 288/400 |200 720/1,000 132 41

T Vento Tec Nord i Arcadis Consult EEZ 80 288/400 |200 720/1,000 104 41

8 Nordergrunde offshoer wind farm |Energiekontor 12 MMZ |25 90/125 23 90/125 13 2 to 18
Multibrid

9 MEG | Entwicklungsgesellschaft/prokon EEZ B0 0/400 B0 0/400 45 78 to 3
Nord
Multibrid

10 Borkum West Il Entwicklungsgesellschaft/prokon EEZ 30 0/400 80 0/400 45 28 to 3
Nord

Total projects in the North sea(26) 1,747 ?-3]'“14-1"& 5.379 ;g-“""‘ﬂz?-?

WIND FARMS IN THE BALTIC SEA

OPERATIONAL(1)

1 Breitling/ Rostock Wind— Projekt 12NM zon|l 2.5 1 2.5 0.5 2

LICENSEDNWIND FARMS(5)

1 Kriegers Flak ?ﬂi‘;‘:ﬁ’,jgﬂ,ﬁ;ﬁn‘;ﬁ"d EEZ 80 288/400 |80 288.0/400.0 |32 29 to

2 Baltic | ?;i';‘;:ﬁjgz:;;ﬁn‘;"“d 12 V zone|21 75.6/105 |21 75.6/105.0 15 16 to

3 ARKONA Becken Sudost :r&:;‘:::;:;:g:;“rk_ EEZ 80 288/400 |BO 788.0/400.0 |34 23 to

4 GeoFrE GED 1ZNM zon|5 18/25 5 18.0/25.0 20 21

5 Ventotec Ost 2 Ventotec Dst 2 EEZ 80 288/400 |80 288.0/400.0 |40 40

WIND FARMS UNDER GOING,

ICENSING PROCEDURES(4)

1 Beltsee Plambeck Neue Energien EEZ 76 273.6/38B0|76 273.6/380.0 14 23 to

2 Arcadis Ost 1 Arcadis Consult 12 NM zon 70 252/350 T0 252.0/350.0 1T 40

3 Arcadis Ost 2 Arcadis Gonsult 12 NM zon25 90/125 253 90.0/125.0 39 35

4 Sky 2000 GED 12 NM zoif50 180/250 |50 180.0/250.0 |20 71




O|=2 O SH Nd)l: Cape Offshore Wind Project

1)Capacity:468MW(3.6 MWx130units) e TN PUSE UP PRICE
2) Location: Massachusetts State of USA i
3) Progress: ‘
- Zk4=:20014
- 4 A 521:20104 48 (Massachusetts local Gov.)
-3 Y7%g:20134
4) PPA:20.7 cents/KWh for 15 years with annual
inflation adjustment of 3.5% over 15 years,
34.7cents/KWh at the end of the contract.
5) 7t4 +*/d: Energy price:12.5, REC:6.7,
Hedge value(CRA):1.5, total:20.7cents/KWh
6) =871 BEtCk 2% HMHRF M5 =
(1.59 $/month/customer) s L >

o B ST




Spar Buoy Floating Wind Turbine: Hywind

- World’s fir

scale floating wind

turbine Siemens

SWT-2.3 MW
Hywind

Image Credit:

-
~
-

.

— N

e R&D project by StatoilHydro, and
Siemens, expected to produce
power in July 2010

12 km southeast of Karmgy in
Norway
SWT - 2.3 MW architecture
» 82 meter diameter
» 65 meter tower
Spar buoy technology
» 100 meter draft

» 202 meter water depth

Reference: wl.siemens.com

e


http://www.greenlaunches.com/
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Horns Rev I, North Sea wind farm, Denmark © Wind Power Works
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