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1. A4AA Ad#) 58

O AANIAZNTFIEA)E 12} AR F2E 2030974 dHT 1.6% =718+
2006 (117 toe)th vl oF 45% S 7Fgk 1709 toec] ©]& Ao =2 AWH
O 2030d7kA9] o F7HES 51%E To% JAE7F AXTE Ao|w, AA 4
Z7HE-9] 87%Z JEOECDH7150] AA g Ao Z oid
<E 2-1> AA 1# YA 8 7 AU AT

(9 97t toe)

T 2000 2006 2015 2030/41 3 (%) w

(‘06~"30)
A gt 2,295 3,053 4,023 4,908 28.2% 2.0%
A 3,107 4,029 5,109 5,109 30.0% 1.0%
A7k 1,235 2,407 2,903 3,670 21.6% 1.8%
Dpas-= 186 728 817 901 53% | 0.9%
9 148 261 321 414 24% | 1.9%
viol w2, #H7&E 748 1,186 1,375 1,375 9.8% 1.4%
7)€} A7) A 12 55 158 158 21% 7.2%
A 7,223 10,034 14,121 14,121 100.0% |  1.6%

Z+&: World Energy Outlook Book 2008

O Meras A¥T 2.0% F7Fsta BlFo] 20061 26%° A 2030'd o= 29%7t

O 9A8 Fo+= i sod Aoz Holuy, AUiFQl vlF2 dA 6%lA 5%
Z AT oz dgAE



A¥ o] & Ao = HY
[ W=/ (Emerging Economies)> &% 257 A dyA 8 F7HE&0]
2.6%°1 23l 2030'dll= 2004 TiE] T w) Zp7ke] AUAE &wlstaL, Al o

<E 2-2> AA A9d dyA &H 4 2 A
(H9]: #ZBtu)

avd3 Fo A7 AT
TE 1990 2003 | 2004 | 2010 | 2015 2020 2025 2030 %’;Z%;:)/O)
OECD 1974 | 2347 | 239.8 | 2544 | 2652 | 2751 | 2859 | 298.0 0.8
el 100.8 | 1183 | 1209 | 130.3 | 1374 | 1451 | 153.0 | 161.6 11
4 69.9 79.5 81.1 84.1 85.8 86.1 87.5 89.2 0.4
o} ] o} 26.6 36.9 37.8 399 | 421 439 | 454 47.2 0.9
Non-OECD 150.0 191 | 206.9 | 256.6 | 2942 | 3319 | 367.8 | 403.5 2.6
g Alo} F 672 | 479 49.7 | 547 | 594 64.6 68.7 71.5 1.4
o} ] o} 47.5 88.2 999 | 131.0 | 154.7 | 178.8 | 2025 | 227.6 3.2
TE 11.3 19.9 21.1 26.3 295 32.6 35.5 38.2 23
oz g 7} 9.5 13.3 13.7 | 169 19.2 21.2 231 249 23
el 14.5 21.7 225 27.7 | 315 347 | 380 41.4 24
il 3473 | 4257 | 446.7 | 511.1 | 559.4 | 607.0 | 653.7 | 701.6 1.8

Z+&: World Energy Outlook Book 2008

[J Mckinsey Global Institute®] 2009d AlA oz S8 =X 9s}H,
2006~2020 37} A] AA A YA 8+

r o
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=X
N
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30
fru
olN
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)
%
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]

O AYEE By, % AT 40%=2 7HF Fov, T3 A=V}t 36%= 1
= 2

O wha A=l v=, A, 3L A¥T 02-11%FEE 71 Ao o=

of wis] Afeh AArtze) wjge] e FaY v FF 2dY
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[J Mckinsey Global Institute®] 2009%d AIA oY= 8 2o &&td, 2006~2020'd 7
A Zopd YA Fog BH FAE, 48, Arste, 4a £oke 22 oyA

27t 9e AoE AP A

- AEYT SUHES BEHY, $F(34%), EH(3B3%), ATeEgB1%) To2 =S
Aoz dZH1 s
<1¥ 21> Eopd duix £2 A%a)
Compound annual
End-use demand by sector, 2006-20 growth rate, 2006-20
QBTU %
622
185 | Other industrial (1.7
464/ Refineries 0.2
L16= =
145 ,-%"'59_18_ Pulp and pgper @
y Petrochemicals (3.1]
;g:j-’lﬁ/; At Steel @
L 38 /;/ _ 64 Commercial (2.0
i } 147 | Residential £%»
104 Air (3.4
:g:z,l:f_:::’-:-: 29— 193" Medium and heavy trucks (2.4]
43 | 56 | Light-duty vehicles (1.9
2006 2020

At5: Mckinsey Global Institute Global Energy Demand Model 2009

0 A 2t 2ofe] olin] $08 B FFo] A Fobl AAH 1A oAl Y3
87t ¥8 Qo AP
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<2y 22> Eofd A 2 A%

China grows demand strongly across several sectors, [ x5 ea1u
while developed-country growth is negative across [] 5cBTu »+-2 cBTU
several sectors [ ] 2ceru>«>0aem
B «=0asTu
Consumer Industrial
- Medium
LAy and heavy Air Residen- Petro- Pulp and Other
wvehicles  Trucks transpart  tial Commercial Stesl chemicals paper Refining  industrial  Total
Festof . o 1 &
el 55 33 22 148 3.3 28 4.1 08 0.1 0.7 58.3
Russia 0.8 02 0.3 07 0.9 09 04 0.1 10
Developing | India 23 10 0.0 32 14 a7 13 01 0.4 11 145
China 48 17 0@ 18 55 o7 L] o0& 0.4 82 524
E':i‘t"e 04 48 05 5.0 17.9
Japan 0.3 oo 1.1 0.5 0.4
Morthmwest L
Developed EHsn 0.e 1.7 0.8 14 52
United
0.7 15 17 20 57
States
Total 56 38.1 15.3 385 1585
I |
80 QBETU 79 QBTU

At5: Mckinsey Global Institute Global Energy Demand Model 2009

2. 2892 A A} I f 5897

1) 57 93 2 A 232 1Y

(1) 5= 93

[ old A Abdol et et Wststa s adovAe 44 371 =3 =

O oA AFh: FEe A

(External Cost) %Al

+

a8 A

,d
)
e

=

|

e
Ho
Lo
o,
2

+
rlot

o,

O 12L& AgHE AUuAY o] &sfix ALro] 33 A o]&

i

O 269 AAel Sr

Holl wheh ARRxFowt oEstd Aol Hol
U b Iz Aes 29
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O HZ FHEEoE A3 AMPAUA AARAHe] AxH3 97 DGR,

AAAA ez AAZAAA B FA7E ST AL s

O [EAE 205067hA] 299% 2¥(A¥ 72 Z2))7t dUA #d R&D, E5, A

S Ba4E Aoz Fda U

ol A A4 (CERA)E 2030 l= A4, CCS, B1%% 5 871

Al
AR Zofell of 728 oY FAE AoR oFsa =

Hop Fxpo] oF 20~25% FFol

N

O aAAUAS] @ FATFEE AA Y

g8 F duAder 4FE Aoz o4

it}

<¥ 2-3> 3894y A BRFEF EF
= 7} u| =+ IR =9 g3 =
HFE('07) 4.8% 3.0 6.9% 15.8% 2.1%
HIEER 10.9%("30) 11.1%("30) 18%("20) 30%("20) 15%("20)

At 5 Energy Balance of OECD Countries('08)

_12_



<E 2-4> d=d add4R £ L Ropd ERuF

Z}&: Global Trend in Sustainable Energy 2007, UNEP

O A9z Hd, Bapd, 5, EU S7ksc] adoyAed e T4 S7H&0l
Aoz =4 Yeiva s
<E 2-5> A9 TP YA FA Fo] £ AW
(9] wgree)
2004 2005 2006 2007 | CAGR 2015

Other Non-OECD 654 1,404 2,261 3,386 73.0% 271,679
Africa 292 273 270 1,333 65.9% 76,859
Brazil 93 544 4,023 5,734 295.1% 339,008,668
India 622 943 898 3,092 70.7% 226,052
China 237 1,931 5,433 12,459 274.6% 487,229,222
Other OECD 2,561 3,611 5,571 9,842 56.6% 363,312
EU Europe 7,199 16,669 25,954 55,750 97.8% 13,169,412
United States 3,179 9,249 23,744 26,498 102.8% 916,767
Total 15,000 35,000 68,000 118,000 98.8% 842,063.987

Z}&: UNEP(United Nations Environment Programme), Global Trends in Sustainable Energy Investment
2008, 201571 A ¢] %2 CAGRS F&3%+.

O MEZF FAHE A%, FF, Betdo] FrHoz EAZ oTa g T

o o) Ug EA7} AR 66%E FANA om, Hepde 3 ol

_13_



L oAl e FAE =23 U+

L] ool wet vl=, EU, €& 59 A= A8, AAYAGAE 233 2

AHA FAAYS FHL U=

O Ao 20043 3002 oA 20061 6109 BHE HZ
Zsta gom, MAMAE A9 10% BE7} o] Holo] Edx1 IS

O ARG Ao 2004 300¢] G2l A 200613 610 G2 hE F 5] A

Faretar lom, Ao g g9 10% HE7F o] okl & A+
O Y& 19743 HEFLH7IE /IS A F59 Sunshine ProjectE F315}al
A=

O 1993 of+= Sunshine Moonlight Project?} A|+37 71&/Md AYS STHS

New Sunshine Program <4

O FFe 20079 AYAUA Ml T2 #ope] 1/50] AFHE 1009 FHE F
A9

O ZFZo AAYA HIEL HA 8%olA 20200 15%, 205080 30% =
o &

A&Ho g 4T Ao

HU

(2) == =22 944

O Ata8FEH (Asset Finance)?} ¥ 714 A7 HlQo] o&F 60~70%E

A SFAL S5

_14_



O AFER F§2 2005 2759 EejollA 20060l 4809 DEE 745%E T
7bebslar, A7 pEelE-2 20051 1239 oA 2006 del= 1439 2=
163% S7Hst 9+

<¥ 2-6> A7 £ F3 ¥ addYX FA F9]

2004 2005 2006 2007 CAGR
VC/PE 1.7 3.0 7.3 9.8 79.3%
Public Market 0.7 41 10.5 234 222.1%
Gov/Corp RD&D 10.3 123 14.3 9.8 17.3%
Asset Finance 12.4 27.5 48.0 84.5 89.6%
Small Scale Projects 8.2 11.6 12,5 19.0 32.3%

A+&: UNEP(United Nations Environment Programme), Global Trends in Sustainable Energy Investment
2008, Gov/Corp RD&D< 20067+ CAGRE AlAFetA+(2007¢ AH o2 HAAE BAeH, ole
ol 9 2]1 FaFolzta A,

(] WX 7§ 9 &(VC: Venture Capital), AF=H = (PE: Private Equity), 2] A]7(Public
Market) 5ol &g 271 F43] 713195

O VC/PEE 53 FA= 20059 309 2elelA 2006 739 @2 1433% %
S 7Fsk i+

O 714F7N(IPO: Initial Public Offering) & FAAIZS &3 7|5 F A= 20059
439 2EjolA 1039 22 140% 7159

O A adNHA] FA}ol| st VC/PES} FAAIAS 53 FA7F A8t
H 2% 20059 14.1%°) 4 20063 245% % Z7}3t9S

O A2 d@2d, 2323, IA7E, A7, AR adeyAled g

O HypoVereins Bank, Fortis, Dexia, Citigroup, ANA Bank, Royal Bank of

_15_



Canada, Morgan Stanley, Goldman Sachs & W& Fx}-23, GE Commercial
and Consumer Finance & T8%*|, German Development Finance
Group(KfW), World Bank Group & =A|7l5 (KIW+ 20049 $18%H v
ARG Aol T2}, 2= F5U B3P FAF (ECA: Export Credit Agency)

=
[}

rin
—_
a1
12
g
&
u
o

O GE= "o A Eof R&D FAE ‘04\d 79 ZejoA] "10%
5

a2 shs 5 2F2Y 7199 addUA B0 F58 T A

O BPE ‘02'd ’Beyond Petroleum’olzt= &€= of#f, &% 1043 2™ H A

wokoll 80 @& FAst= AdS TR

[J 2007 7|22 AANHA £oF T FHEokl I FA471 718 2o, F

ge Addn Fgol 9@ AT 22l Y AL

280.69 2, vlo]2 A" 194.6

#ol AFFAZ Y
Wind 51,165
Solar 28,063
Bio-fuels 19,458
Biomass & Waste 10.463
Other Renew 3,323
Efficiency 2,800
Other Low Carbon 2,461

A+&: UNEP(United Nations Environment Programme), Global Trends in Sustainable Energy Investment
2008

O A9 As=dd wat F8 2w 29 W zel7k U+
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& (Asset Financing)o] 7}g¢ d4t4

!

—

B

!

o

A

Jo
—_

B

)

=

1

W g

I}

o
=i

VC/PE
788
2,845
1,588
809
636
1,807
1,368
9,842

3
(20074 71&, ©9:

Public Market
11,327
7,490
1,152
1,023
326
993
1,093
23,404

Asset Finance
39,050
17,728
16,718

8,631
2,362
84,489

<E 2-8> JdIdHAHE AFZXE 7

gol
Wind
Solar
Bio-fuels
Biomass & Waste
Other Renew
Efficiency
Other Low Carbon
Total

2008

A+&: UNEP(United Nations Environment Programme), Global Trends in Sustainable Energy Investment
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ol Aol 7}
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AFzgo| 7H4 YutFoln], VC/PE 9
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[e)

O VC/PEd Y3t Atmxdo] ¢F 48.6% EelZ A Apwol 30%el
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A gzl 3459 2, AdFEI} 809 2] FEQY
O WHH 39 FEBAC) Holste] FH AFxY WHol oA
2) 2397 A 38 P

(] AAA Rz adoyAo] BAo] ZolxdA, AAA olyx ZFo] Az =

O
e
re
-
2
>
rr
4
Y
2
£
N
2
=
o,
oL
-{N

£ &9 AAANIA WFe] A

O 2006 7]& Z2™ANYRA= AA 12} AUHA] A9 oF 21%E AASt Y+
Aoz Yeya A=
<XE 2-9> AA HAFAYA &M F A - AA | A 1] F(2006)
#ol AFEAFY
3} o A 79%
A Enfo] O wj) & 13%
I 3%
A
A7 L 1.3%
(18%)
A Ay BkA 0.8%
Hlo] A8 0.3%
A= 3%
g o a] T, AL A] WA 2008
O wlolujxr) 71 =3, I o2 dxEFG 8o o7 Yy 9

O H$FY T8 To=2 FAE 78 A - A YA AA oYyA FL2dA
ufo g 7 H|go] AuFor o Aoz Jelgor}) AYF 7.2%
2030 d o= 2006 ©hH] oF 58 o] ZFU1E Ao FE =T Q)

do X 12
olN
N
=
: a=)
_I_z
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<¥E 2-10> £old 9 duyA Q8 7| AU AY

(29 9T toe)

2w oA 4=2 (9 vHoe) H| Z (%) a9
= 2006 2015 2030 2006 2030 | (‘06~"30)

P! 728 817 901 6 5 0.9
12 | 4 261 321 414 2 2 1.9
oAl =A] | ulo] Qw2 - H 7= 1,186 1,375 1,662 10 10 1.4
71eF Al - A 66 158 350 1 2 7.2
s 728 817 901 16 13 0.9
T4 261 321 414 6 6 0.9

1]
nlol QW X~ - H 7= 81 132 286 2 4 5.4
71eF A - A 55 134 287 1 4 7.1
A7) 1,347 1,785 2,420 17 21 25
Az | 4 273 312 342 3 3 0.9
Al A | wlo] o]~ - H 7B 1,042 1,169 1,294 13 11 0.9
71eF Al - A 11 24 63 0 1 7.4
2 7] 560 789 1.060 26 32 2.7

2 -
4 118 134 139 5 4 0.7

JEol
. nlol e W2 - H 7] & 189 224 294 9 9 1.9

A Fof
71} 21 - QA 0 1 3 0 0 7.8
4 | Hlo]odsm 24 74 118 1 4 6.8
. | A7 764 967 1,322 26 34 23
Au|~ | g 156 178 203 5 5 11
©EYH | Bro) o - BB 829 871 881 28 22 0.3
T g A - A 11 23 60 0 2| 74

e A A AFE, ¥, 29 58 X

Z+&: World Energy Outlook Book 2008

(] 9x8Eo) 93t A= AAAAZRSZ 20039 2,6194 S kWhell A4 2030 o] &=

O Ay A FEoAAM tig A HZo ALHL d=H, o= AHlo]&&
g

o &g AX=Ee dul S4, aPa JBFZATENM el a9
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A 28 AN SV= I} R 58 W9

L AAZRE N A2 R 1Y A5 33

AN EJ=E A2 #2

(1) A 34X 3 293

(] 20083 ¢ 225t AA7IFde] F &2 9,649 e = 20004 3,719 & ol

X ¢k 258 =7}

O 53] 200378 AA AEAZL 58S stolaty wid 10%7F 9e S7H
S Ho gor, 2007l = AlA AAEAIFAA ] ujEo] HMEH] 27% Z7}
3k 7|22 FUHIAE Y

O 2008 3&lwk7]ol= AMA A7) HAZ dASFIA oY, 2008 WEL 16.7% <
7Fek Ao g yEhY, A7) HA e JEFe ol HgE A ka3

(] AANYEY 319 wEd vZFL 20003 & WjESAY 30% TS Hold Ao

A 2008 40%7+A Z7}

O 2008 BHLJA|FNA e &L A7AS FFgo= EFsta 25.7% S7hs)
o, AA7IFES 9 JEo] g5 &R A& HAFA S
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<E 2-11> AA 225t AA7g9 W& € F71e F0

A=A 32 A% AA AR

4= o & Z7te o & Z7te ) & Z7e

Ageg9) (%) CELE)) (%) Ades) (%)
2000 256.0 2.6 115.9 2.4 371.9 1.0
2001 248.3 -3.0 106.5 -8.1 354.7 -4.6
2002 256.2 3.2 116.5 9.4 372.7 51
2003 295.2 15.2 139.8 20.0 435.1 16.7
2004 334.8 13.4 167.5 19.8 502.3 15.5
2005 373.4 11.5 189.4 13.1 562.8 121
2006 426.7 14.3 224.4 18.5 651.2 15.7
2007 516.7 21.1 310.2 38.2 827.0 27.0
2008 5749 11.3 390.0 25.7 964.9 16.7

Z}5 : ENR ZP'd%, The Top 225 International Contractors, ‘Top 225 at a Glance’

<39 2-3> AlA 2250 AA7|QFe wl& Fo

0HZ($BIL.)
1,000 964.9

oo | OHAAT HE  OXN=2AE S 827.0
8o |
o | 651.2
o | 562.8
500 } | ] |
a00 3719 3547 3727
300 N
200 |

100 F

0
2000 2001 2002 2003 2004 2005 2006 2007 2008

Z}5 : ENR ZP'd%, The Top 225 International Contractors, ‘Top 225 at a Glance’

(2) #1942 A IYNZ A2IY

O 29 2570 AR HA Y FF BAY G g A9 wE Y
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o)

58 Fold tat oae A AUNNF 55 ol

f

ol
ol
fr
=
=2
o
ofy
ko
rot
ko
o

o
=

O A AdAA FFEE 637 IA ZF71sden, E5X99 A A4
AXA Zo A x}R| S FR7F 20021 15% )4 20083 20% =2 637 5% 71

O #rd % ¥=9 A% AR FERE Frtetdey, A AlgAA A st ]
TS 23y A
- e A 20023 36%014 2008 29% 2 7% FAFRLH, vl=S 3%
AR ofrlol | Ayt AMAAIGLS FL HFS YEd
<E 2-12> X994 ¢ AHAF FE2(2002~2008)
(9] e
=5 ofrlel | ol=ZFFt | FH v = Adc | Fav
e R R R EEREEE
H3) H3) H3) (L) (L) H3) H3)
25,415 30,465 14,284 60,266 22,795 4,963 9,054
2002 15.2% 18.2% 8.5% 36.0% 13.6% 3.0% 54%
16,456 26,030 12,655 46,659 22,777 4,756 9,881
2003 11.8% 18.7% 9.1% 33.5% 16.4% 3.4% 71%
25,415 30,465 14,284 60,266 22,795 4,963 9,054
2004 15.2% 18.2% 8.5% 36.0% 13.6% 3.0% 5.4%
28,155 33,781 15,139 68,584 24,974 6,307 12,077
2005 14.9% 17.9% 8.0% 36.3% 13.2% 3.3% 6.4%
41,381 40,185 17,911 71,858 29,130 7,991 15,870
2006 18.4% 17.9% 8.0% 32.0% 13.0% 3.6% 71%
62,895 55,400 28,596 96,449 36,906 8,281 21,257
2007 20.3% 17.9% 9.2% 31.1% 11.9% 2.7% 6.9%
77,471 68,533 50,885 114,106 41,760 13,402 23,840
2008 19.9% 17.6% 13.0% 29.3% 10.7% 3.4% 6.1%

Z}5 @ ENR ZPd%, The Top 225 International Contractors, ‘How The Top
International Contractors Firms Shared The 2008 Market’
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(3) 5 2 N9 IYNZ A3

jus

ot

(] AlA 225W] AE7IHES T+5E v=

row P

152 IA AF, B, 44

O 2008 °]& 7|95 AIGHEEL HA=HFEo] 241%, EFHF] 26.7%, A4

37 Au| REo] 441%E =R

<¥ 2-13> FF 4 Y AAAF TFE(2002~2008)
(9] e

A% EE AR A 71 &
33,386 28,728 49,351 5,052
2002
28.7% 24.7% 42.4% 4.3%
35,528 38,445 55,974 9,877
2003
25.4% 27.5% 40.0% 7.1%
41,566 44,043 64,949 16,929
2004
24.8% 26.3% 38.8% 10.1%
52,629 50,876 70,825 15,082
2005
27.8% 26.9% 37.4% 8.0%
59,432 58,928 90,981 15,087
2006
26.5% 26.3% 40.5% 6.7%
73,955 79,378 137,017 19,897
2007
23.8% 25.6% 44.2% 6.4%
94,068 104,092 172,014 19,834
2008
241% 26.7% 44.1% 51%

Z}5 @ ENR ZtdX%, The Top 225 International Contractors, "Market Analysis’
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<3¥ 2-4> 354 ¢ AHAF FE(2002~2008)

100% -
80% -
60% =J| &
=l e Yl
40% 1 S
A=
20% 1—
0%

2002 2003 2004 2005 2006 2007 2008

25 : ENR Z4d%E, The Top 225 International Contractors, "Market Analysis’

F : ENRY 4#%F % Building2 %51, Transportation E&, 1 9
Manufacturing, Industrial Process, Petroleum, Power, Water, Sewer/Waste,

Hazardous Waste®= A3 A HH| L E o7 1

= A APAFREONA ARA| S WOl Zh2 2.0%,
7k vk ASFELS 46% A, BEX g A Au e o
2) > HYAN R A5 ¥
(1) F>12 HYNZ 278

[ #2547 /R AuR 69 AR sEd Fololie wEe] g 2 v

H4E Bolw e

(i A-N_

[>

O mIFe AA AANF WE9 1337%S AAsT glow, 1 HE =
(1212%), =9 (10.16%), T=(9.32%)°] & W& HF&S Hola o o]
=7t FAlAE 53] 57199 47l F=HF

- 20049 889 2o wiES HAY F2 2008 3569 2= 48] FU}

it
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o I

& al9) Ee BPom, AA AAANFAA FF Aol AASFE HE

Ale= #5491k 28 7h7tel 7t

o] W& HlF FUHE Hole FIrtdE H7I9 $ivElrt deH g7
o] 2008 ujE2 2004 A 65H] FrIstHow, olo wil mE HFT =
1.30% A 28] U= 367%% Z7}

vl 20043 319 €89 Fj9 v HYPoH, 20059 249 EEE 3¢
) o] F7FAA T, olE3)2l 20061 d = A =ZA F7}

2008 ety &l miEe 1149 dejolw, 2004 @ tiw] oF 3.7v) =
7}k Aol 19 wWiE BlE=%E 1.84%°) A 20083 2.98% =2 =7}

o] AHAIZNA F2 viE AFoE Holu v F8& FU/EY 9 A
= Z

gom ofgf 8 1274

4
e

il
2004 2005 2006 2007 2008
Med A4e | Wed [F48 | A2 A4 WEd [Ffe dEd (HRe

323168 | 1929% | 34,8374 | 18.39% | 382976 | 17.06% | 42,7975 | 13.79% | 51,1163 |13.37%

51990 | 310% | 51670 | 273% | 6,055.0 | 270% | 71360 | 230% | 71440 | 1.87%

185994 | 11.10% | 21,8379 | 11.53% | 25890.1 | 11.54% | 32,0883 | 10.34% | 38,866.8 |10.16%

114363 | 6.83% | 119043 | 628% | 12,3471 | 550% | 13,9822 | 451% | 28433.1 | 3.94%

87696 | 524% | 125896 | 6.65% | 127506 | 568% | 251608 | 811% | 31,3222 | 7.43%

90513 | 540% | 127321 | 6.72% | 11,7026 | 521% | 11,3104 | 3.65% | 24,6120 | 3.88%

66824 | 39% | 58914 | 311% | 67898 | 3.03% | 253417 | 817% | 14,0469 | 8.19%

256687 | 1532% | 289699 | 15.29% | 33,6829 | 15.01% | 38,6947 | 1247% |318,8334 |12.12%

145552 | 8.69% | 16,0269 | 846% | 187536 | 836% | 23,8584 | 7.69% | 24,6120 | 6.44%

88322 | 527% | 10,0683 | 532% | 16,2894 | 7.26% | 22,677.7 | 731% | 356321 | 9.32%

21782 | 1.30% | 36933 | 1.95% | 60697 | 270% | 85062 | 274% | 14,0469 | 3.67%

30763 | 1.84% | 24022 | 127% | 64524 | 2.88% | 80158 | 258% | 11,409.8 | 2.98%

146,365.4 87.37% | 166,120.3 [87.70% | 195,080.8 [86.92% | 259,569.7 83.67% 83.37%

100% | 2244282 | 100% |310,247.0 | 100% |382437.7 | 100%

A}

=
L
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<¥E 2-15> 20083 =714 &9 E AAAF wjE Y

(el wuks)
2n 2 i 3 9] A i A A7

W& AFE <4 W & AFE <4
1 g2 5,466.1 1.43% 16 5,466.1 0.57% 19
2 HEs= 7,144.0 1.87% 14 12,988.0 1.35% 14
3 dul= 1,017.0 0.27% 24 2,298.5 0.24% 23
4 =Y 38,866.8 10.16% 3 50,271.4 5.23% 6
5 2 A o} 521.7 0.14% 28 1,473.7 0.15% 26
6 # ul= 1,992.9 0.52% 22 2,021.4 0.21% 24
7 R =] 2,515.1 0.66% 20 2,741.1 0.29% 22
8 2| o] Ao} 214.0 0.06% 32 558.0 0.06% 33
9 LS 51,116.3 13.37% 1 108,523.1 | 11.29% 4
10 ) 7] o] 2,042.0 0.53% 21 3,059.0 0.32% 21
11 BaHd 6,227.2 1.63% 15 9,101.8 0.95% 16
12 | Ab$-tjolgtulof 280.3 0.07% 31 559.5 0.06% 32
13 A 2 1) o} 173.8 0.05% 33 293.8 0.03% 35
14 xRl 15,050.1 3.94% 9 20,283.9 2.11% 12
15 ES )| 28,433.1 7.43% 6 82,568.1 8.59% 5
16 ofdd= 397.4 0.10% 29 1,952.7 0.20% 25
17 Fr= 114.0 0.03% 34 114.0 0.01% 36
18 = 14,852.1 3.88% 10 25,127.5 2.61% 10
19 L ~Ego} 17,790.7 4.65% 8 23,543.1 2.45% 11
20 o] ~gtd 705.8 0.18% 26 827.3 0.09% 31
21 o HE 3,359.3 0.88% 17 5,980.0 0.62% 18
22 olgglo} 31,322.2 8.19% 5 40,018.6 4.16% 8
23 A% 3,126.2 0.82% 18 9,286.6 0.97% 15
24 IR 24,612.0 6.44% 7 116,812.3 | 12.15% 2
25 Z = 35,632.1 9.32% 4 217,0425 | 22.57% 1
26 A9 110.9 0.03% 36 1,064.9 0.11% 30
27 Rk 2,520.4 0.66% 19 7,462.0 0.78% 17
28 FYolE 349.5 0.09% 30 1,186.5 0.12% 28
29 E}o] 2+ 813.5 0.21% 25 1,467.5 0.15% 27
30 E7) 14,046.9 3.67% 11 18,782.7 1.95% 13
31 X5z 582.1 0.15% 27 1,070.8 0.11% 29
32 s 46,348.0 12.12% 2 111,4182 | 11.59% 3
33 ad= 113.0 0.03% 35 296.0 0.03% 34
34 Sk 11,409.8 2.98% 13 45,525.2 4.74% 7
35 3F 12,123.5 3.17% 12 26,818.5 2.79% 9
36 UAE 1,047.9 0.27% 23 3,450.8 0.36% 20

Z}R : ENR, The Top 225 International Contractors, 2009.8.31, 22511 71 W&
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(2) I HYA R N5 ¥F

T oiul A wiE F7HE2 2007 38.2%, 2008 25.7%E 715 3
AAIGY TrRE HI 5438 S7HsEA, 20009 A=A PR 45% P =0 |
A AL 20083 68%FE Z7F Fo L YA FRE =713 Aow HAw

o

O AN FY & F7te =7 BAY At o 8002 A48T A
O 2004 3F-E 2008d7kA] 225t 714e] HAAG vl A wiE HlFS
6.43% <7}
-8 TV T YA wE ¥E ST P 2 =Ute olgEorR @
9] ujE HFo] 2924% ZU}stgor, 1 9 B, 9=, A#H A9 I
ME W 10%7F 9= 71 24

O guzte] s wEe FL7IZF 839% =715, 225\-41 71999 HlE =71
BT H2 Z718S Bolxa 9o} 200839 319 W& vZ=L 25.06%= L E}
U, 12705 F 10912 A3 319 v HlFo] ¥

- St Rk Yuete iR =4 JAES 24D Tt

<¥ 2-16> F8 F7} ¢ AAAY w& vHF F9

T B 20043 20053 20063 2007 20083 H| ¥ 3}
= 38.56% 37.57% 38.69% 44.06% 47.10% 8.54%
yEd3d= 55.65% 54.05% 54.24% 57.10% 55.00% -0.65%
=9 72.24% 74.80% 74.94% 76.40% 77.31% 5.07%
EC ] 80.89% 79.45% 78.53% 75.39% 74.20% -6.69%
292 22.29% 25.13% 23.64% 28.60% 34.44% 12.15%
S 45.96% 47.57% 50.35% 51.40% 59.11% 13.15%
o) &g o} 49.03% 16.51% 57.76% 75.81% 78.27% 29.24%
o PN 44.09% 41.76% 39.38% 43.64% 41.60% -2.50%
dE 14.46% 17.28% 19.77% 21.40% 21.07% 6.61%
Z3 12.82% 11.26% 13.61% 13.69% 16.42% 3.59%
B 7] 59.42% 54.03% 65.78% 77.40% 74.79% 15.36%
= 16.67% 11.12% 18.34% 18.48% 25.06% 8.39%
27 B 32.13% 30.82% 32.85% 35.37% 37.54% 5.41%
AA B 33.35% 32.30% 34.47% 37.52% 39.78% 6.43%

iy

Z}& : ENR, The Top 225 International Contractors, 2009.8.31, 22511 71 W&
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-39 wWE HlF 198 AAst Jde gL, dIFx=Ee e It
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<E 2-17> 20083 = =714 39 wj& v F

() )
&) = 27 3 9| A AAAZ & <o) = e =
HZ&9 v & of v & o v Z M

1 EEIEN 5,466.1 5,466.1 100.0% 1
1 EEEE 114.0 114.0 100.0% 1
3 o v} 1,992.9 2,021.4 98.6% 2
4 e e 25151 2,741.1 91.8% 1
5 o] ~gkdl 705.8 827.3 85.3% 2
6 olg g o} 31,3222 40,018.6 78.3% 26
7 =4 38,866.8 50,271.4 77.3% 4
8 S ~Ego} 17,790.7 23,543.1 75.6% 2
9 EEd 14,0469 18,782.7 74.8% 31
10 ROk 15,050.1 20,283.9 74.2% 1
11 B4 6,227.2 9,101.8 68.4% 2
12 ul 7] o] 2,042.0 3,059.0 66.8% 1
13 A 210} 1738 293.8 59.2% 1
14 = 14,852.1 25,127.5 59.1% 5
15 o] HE 3,359.3 5,980.0 56.2% 3
16 Elo] gk 813.5 1,467.5 55.4% 1
17 Bz 7,144.0 12,988.0 55.0% 1
18 X257 582.1 1,070.8 54.4% 1
19 ARt ol EpH] o} 280.3 559.5 50.1% 1
20 o) = 51,116.3 108,523.1 47.1% 25
21 3F 12,1235 26,818.5 45.2% 4
22 S 1,017.0 2,298.5 442% 2
23 Zga 46,348.0 111,418.2 41.6% 5
24 g o] A]o} 214.0 558.0 38.4% 1
25 bl At 113.0 296.0 38.2% 1
26 2 x] o} 521.7 1,473.7 35.4% 1
27 29 28433.1 82,568.1 34.4% 11
28 ok 2,520.4 7,462.0 33.8% 2
29 A% 3,126.2 9,286.6 33.7% 2
30 UAE 1,047.9 3,450.8 30.4% 2
31 FYolE 3495 1,186.5 29.5% 2
32 b 11,409.8 45525.2 25.1% 13
33 g 24,612.0 116,812.3 21.1% 15
34 oldH= 397.4 1,952.7 20.4% 1
35 F= 35,632.1 217,042.5 16.4% 50
36 2 1109 1,064.9 10.4% 1

A 382,437.7 961,455.1 39.8% 225

Z}5 @ ENR, The Top 225 International Contractors, 2009.8.31.
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(1) AA A3 55 4 Fo)

0 St SAE A

27t 7Y 67] A

12 o
o
fru
-
ME
i
&
s
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s

Ao 314%E AA|5h= o]E 270 A o] HAQ 90% =2 =}A

[ <% #-#>ollX A9E $F5F

KN
1u18 FFolPa 7oddlE =

d

=Zz71 AR e BAY 90% o]AS A EA Hlow, oy =AE ‘80dd
g4 o] o2

O Bvl - BPF AGY FFFIE AHRY, AWIE PE3] FE5HTF 1990
]
1

o
& s o

dd] 2] 7149 FApEE Al Fe B8 Ela 389 €y
93k9)1 7] o]F A&AQ ZAAZ 20008 A= £F7 38, A 19 9y
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g sFale] QA £59 oF 10% olde] WMnA =& HALS BRI F
9719 gitom wFETFo] 7rASHEA 2001 ki B A E B
(] ot=g)7l A A& 3= A9
O ofxz g7} AHL <iF #-#>° YePd vle} o] FFHL FF P oo} 7
Aol vlgtd R A xg Holu FES FSAE BAFL U=
0 F1%e 94N 2 6 A T T3 oboks 22 Aoz A
AR 2 - A%, 4, ek Tel2 S A9 Az A
AAH oz B F IS
O e} o)F Bl - BWF AT FAAGe PP FE Asne A
ZHAA FE7IgEe] g4 9E & gl AR Jriwa Qe
O W, olzel, vl AGe BPY WA, T A& 3L A2
9, 259 AZ A4 58 Ao 2 W APNIL Fald Fo Ao
Aol SEE wmeo] AR A4
<E 2-18> A FH HYFF Fo
(Sl WRkE, %)
T 19604t | 1970dW) | 1980t | 1990\t | 2000\ TH & A
. 0 20,621 56,365 18,970 78,783 174,601
B (0.0) (93.9) (87.3) (26.5) (55.5) (58.2)
54 1,057 7,196 40,717 45,061 94,240
SRR | (g8 (4.8) (11.1) (56.8) (31.8) (31.4)
- 7 167 440 3,830 2,028 6,471
5 -ABE | 13 0.8) 07) (53) (1.4) (2.2)
0 0 0 4175 4,254 8,273
FeA4 (0.0) (0.0) (0.0) (5.8) (3.0) 2.7)
0 48 567 1,309 7,944 10,007
k2 &7t (0.0) 0.2) (0.9) (1.8) (5.6) (3.3)
= 0 59 _6 2,711 3,766 6,530
® (0.0) (0.3) (0.0) (3.8) (2.7) (2.2)
& A 62 21,951 64,562 71,712 141,836 300,122
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
A8 A E ]
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<¥ 2-19> I3 FYFF F9)

T % 1960 | 1970 t] | 1980 AtH | 1990 T | 20004 th 3 A
E = 30 6,831 23,792 20,891 22 346 74,082
= (48.4) (31.1) (36.8) (29.1) (15.8) (24.7)
A4 = 30 10,301 29,410 23,547 25,490 88,836
= (48.4) (46.9) (45.6) (329) (18.0) (29.6)
ZaeAd 1 3,328 8,145 25,263 88,080 124,316
= (1.6) (15.2) (12.6) (35.2) (62.1) (41.4)
A 7 0 269 1,681 1,421 4,008 7,627
ol (0.0) 12) (2.6) (2.0) (2.8) (2.5)
= A 1 1,098 450 384 146 2,078
(1.6) (5.0) 0.7) (0.5) 0.1) 0.7)
PR 0 124 1,084 207 1,763 3,181
(0.0) (0.6) (1.7) (0.3) 12) (1.1)
& A 62 21,951 64,562 71,712 141,835 300,122
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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<E 2-20> FFHAY AFGE AF AF/HEFH g Fo
(91 9wk &, %)

‘07-08
_ 2008 2007 2006
A Y EED
g€ | W29 [ Aee [ W2 [ Aee | W29 [ Wes
= & 46.97% | 5,970.20 7.70% | 4,062.20 6.50% | 3,208.40 7.80%
ofAJo} 65.75% | 3,703.80 540% | 2,234.60 4% | 1,165.20 2.90%
ol g7} 2838% | 1,091.40 2.10% 850.1 3% 9224 5.20%
7] € -25.83% 644.4 0.30% 868.8 1% | 1,156.50 0.90%
A 42.34% | 11,409.80 290% | 8015.70 2.60% | 6,452.50 2.90%

Z}5Z#: ENR 2009, 2008, 2007

o

) 20084 13709] 2] AA7E sl ARARANA & wEAL oF 114 B,
MEoe] YRR 5, opilols X3 3TN AE Ao A4el thas

o
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<E 221> F54AY vFE H/HEH Q& Fo

(B9 wwk 2, %)
4/ P
A =] A
R e e R R e e e R I P W,
= s = = = 3 A o
EWHE =
1 1,952.0 | 1171 195 | 741.8 - - 663.7 409.9 - -
2 1,856.7 0.0 928 - - 18.6 1,7453 - - -
3 1,2555 | 37.7 - | 389.2 12,6 - 703.1 113.0 - -
4 1,251.7 | 37.6 125 | 50.1 - - 1,151.6 12.5 - -
5 959.2 | 393.3 1822 | 67.1 - - 95.9 220.6 - -
6 941.0 0.0 - - - 9.4 894.0 - - -
7 895.1 0.0 - - - - 895.1 - - -
8 720.0 0.0 - - 36.0 64.8 - 626.4 - -
9 665.5 0.0 - 13.3 - - 652.2 - -
10 4956 | 149 - | 2478 - - 2131 19.8 - -
1 1424 | 57.0 114 - - - - 72.6 - -
12 1417 | 1204 - - - 43 43 11.3 - -
13 133.4 0.0 .| 894 - - 440 - - -
A 11,409.8 | 777.9 3185 1’58i 61.9 97.0 6,410.0 2,138.4 - -
A& 6'80/2 2.79% 13'%/9 054% | 0.85% 56.18% 18.74% - -
3 3
A2 2 ENR 2009, 2008, 2007
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<X 2-22> ENR 225 7/} 4AF 29 30704} 137] =G Al

(Tl 9wk B, %)

<9 2008 Int'1
3| A1 =7} &
2009 | 2008 | 2007 (SMiL)

1 1 1 | HOCHTIEF AG GERMANY 26,181.8
2 2 3| VINC FRANCE 18,489.3
3 4 4 | STRABAG SE AUSTRIA 15%46.1
4 3 2 | SKANSKA AB SWEDEN 15,050.1
5 6 6 | BECHIEL us 13,984.0
6 5 5 | BOUYGUES FRANCE 13,567.0
7 7 0| SAIPEM ITALY 11,665.0
8 9 9 | BILFINGER BERGER AG GERMANY 10,757.0
9 8 7 | TECHNIP FRANCE 10,701.0
10 10 12 | BOVIS LEND LEASE AUSTRALIA 92419
11 11 10 | FLUOR CORP us 3,140.7
12 13 22 | FCC, FOMENTO DE CONSIRY.Y CONTRATAS SA SPAIN 8,530.8
13 15 8| KBR us 79720
14 0 0| ZHONGHAO OVERSEAS CONSRUCTION ENGG CO. LTD,, CHINA 7,671.0
15 12 11 | ROYAL BAM GROUP NV NETHERLAND 7,144.0
16 14 20 | BALFOUR BEATTY PLC UK 6,042.0
17 18 14 | CHINA COMMUNICATIONS CONSTRUCTION GOUP LTD., CHINA 58588
18 20 21 | CONSTRUTORA NORBERTO ODEBRECHT BRAZIL 5527.0
19 16 13 | CONSOLIDATED CONTRACTORS GROUP GREECE 5,466.1
20 19 17 | GRUPO ACS SPAIN 5,09.2
21 2 27 | FOSTER WHEELER AG us 4,607.0
2 23 32 | OBAYASHI CORP JAPAN 3,990.0
23 29 34| CB&l us 39843
24 24 23 | KAJIMA CORP JAPAN 37278
25 21 18 | CHINA STATE CONSTRUCTION ENGINEERING CORP CHINA 35232
26 0 26 | EIFFAGE FRANCE 34874
27 30 29 | PETROFAC L1D., UK 3,395
28 48 55 | CHINA NATIONAL MACHINERY INDUSIRY CORP CHINA 3,080.7
29 17 16 | CHIYODA CORP JAPAN 3,027.0
30 38 0 | DANIELI GROUP ITALY 2,997.0
52 59 43 | HYUNDAI ENGINEERING & CONSTRUCTION CO. LTD., SKOREA 1,952.0
53 46 49 | SAMSUNG ENGINEERING CO. LTD.,, SKOREA 1,856.7
67 63 58 | DAEWOO E&C CO. LTD,, SKOREA 1,255
68 64 52 | GS ENGINEERING & CONSTRUCTION SKOREA 1,517
75 69 48 | SAMSUNG C&T CORP., SKOREA 959.2
77 0 0| DAELIM INDUSTRIAL CO. LTD,, SKOREA 941.0
81 66 68 | SK ENGINEERING & CONSTRUCTION SKOREA 8%.1
9| 112| 112 | SSANGYONG ENGINEERING & CONSTRUCTION CO. LTD., SKOREA 7200
101 84| 114 | HANJIN HEAVY INDUSTRIES & CONSTRUCIION CO. LTD.,, SKOREA 665.5
15| 192 0| POSCO ENGINEERING & CONSTRUCTION SKOREA 4%.6
19 | 24 0 | KUMHO INDUSTRIAL SKOREA 1424
198 | 215| 169 | LOTTE ENGINEERING & CONSTRUCTION CO. LTD,, SKOREA 1417
208 | 781 0 | HANWHA ENGINEERING & CONSTRUCTION CORP SKOREA 1334

A5 E*: ENR

2009, 2008, 2007
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(109} =)

‘03 ‘04 ‘05 ‘06 ‘07 ‘08 09 ‘10 11 ‘12 13 14 ‘15
TE 530| 550, 680 660 7001 909| 726| 824| 881 941| 977 1,058| 1,110
O &% A9 AAFEE BHH, FHolr o), T&5, T8V o2 #4527 & Ao

Z Yeya s
<E 2-24> AEE ZHE ANFH 75
CAGR CAGR CAGR
2000 2005 2010 2015
(‘00-'05) (‘05-"10) (‘10-/15)
=& 13.9 17.8 56.2 747 51% 25.9% 5.8%

ol ] 7} 7.6 12.0 219 29.3 9.4% 6.0%
ZFolr]o} 30.3 41.1 68.4 99.7 6.3% 7.8%
Z9}o}lA]o} 8.2 111 16.3 239 6.3% 7.9%

o] 15.7 20.5 299 39.7 5.5% 7.8% 5.8%
Total 75.6 102.4 192.8 267.3 6.3% 13.5% 6.8%
] % =2 RBW, 2000390 dHEoRe] ZWHE EFEoloa A= H|F o]

=9rto} 201599+ Oil & Gas FoFe H]go] AYFoz =&
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212 [EA, Energy Technology Perspective 2008, 20071203
BWEA, UK Offshore Wind: Moving up a gear, 2007

Joren Lemming, Offshore Wind Power Experiences, Potentials and Key Issues for

Deployment, IEA & Danish Ministry of Foreign Affairs Workshop, 20071203
O wpgho] W2 A &Ho]ojX Load FactorE F7HAZ o 3+
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2. FOhR

21 E: EWEA, Delivering Offshore Wind Power, 2008

<®E> 3o WA HA4FLDA AL 4%
Project name Costs (€/kW) MW  Hours Capacity Factor ~ Distance coast
Butendiek (GE) 2,000 240 3,300 37.7% 34km
Homs Rev (DE) 1,900 160 3,820 43.6% 14-20km
Thornton Bank (BE) 2,667 300 3460 39.5% 27-30km
Borkum West (GE) 2300 1,000 4,300 49.1% 45km
Q7-WP (NL) 3192 120 3,580 40.9% 23km
Borkum Riffgrund (GE) 1,736 576 3,646 41.6% 38km
Thanet Offshore (UK) 2417 300 3,700 42.2% 11km
Eldepasco (BE) 2778 216 3403 38.8% 37-38km
Belwind (BE) 2,424 300 3,636 41.5% 46-48km
Average 2,336 M5 3,574 40.8% 31km
A} Dexia, Alternative Energies: Take Offshore, 200711
e %9 ZALFS 2w

e 2] ZRAES} B2 wAolw, Al 08GWe] %
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Small WTGs (< 0,75MW) m One-MW (0,75-1.5MW)
m Main stream (1,5MW-2,5MW) m Multi-MW Class (> 2,5MW)
100% - 0,9% - 2,4%

90% -
80% -
70% -
60% -
50% =
40% -
30% -
20% -

D E-
105 5.4% 3.6%
0% T T

42,8% 45.8%

50,9%
48,2%

4,3%

49,9%

43,3%

2.4%

2004 2005 200
Zt5: Deutsche Bank, European Wind Energy: A high growth industry, 200710
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GWEC, Global Wind 2007 Report, 2008
IEA, Energy Technology Perspective 2008, 2008 &

o

EES LR

A AR #e 2005 591GW, 2006 742GW, 20073 o= 94GW
3} £ 200613 €180 (155GW), 20073l €250 (201GW)
517H2008~2012) AE T HAFES 19%= 4 (FA71F)
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<3d¥ 3-22> FTHLH HX ZH= %

TOP 10 TOTAL INSTALLED CAPACITY TOP 10 NEW CAPACITY
Rest of world
Rest of world Canada
Germany UK
Portugal us
Portugal b
UK Italy
France France \
Italy ~ A :
Denmark Germany
China
s India Spain
India
Spain China

MW % MW %
Germany 22,247 236 us 5,244 26.1
us 16,818 7.9 Spain 3,522 17.5
Spain 15,145 16.1 China 3,449 17.2
India 8,000 8.5 India 1,730 8.6
China 6,050 6.4 Germany 1,667 83
Denmark 3,125 33 France 888 4.4
Italy 2,726 2.9 Italy 603 3.0
France 2,454 2.6 Portugal 434 2.2
UK 2,389 2.5 UK 427 2.1
Portugal 2,150 23 Canada 386 1.9
Rest of world 13,019 138 Rest of world 1,726 8.6
Total top 10 81,104 86.2 Total top 10 18,350 91.4
Total 94,123 100.0 Total 20,076 100.0

2t 5: GWEC(Global Wind Energy Council), Global Wind 2007 Report, 200812
3. 39 49 2 343= 34
1) A4 F¥23Y 343}
O] SHEA 249 A dA8g miRE2 F2 7|dEe] -GS Holx
=
O AA ZE8d F8 A ZXUA+= Vestas, Gamesa, Enercon, Siemens, Acciona 5
AAEFH w=e GE Wind, 9159 Suzlon, 5= Goldwind,

Sinovel, ¥ 2] Mitsubishis %

O ol F2 1271 A= 2007d 7NFL 2 AAAFY 953%5 A5 Ui
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Aocumulated Instaled Market Accumulated Installed Market Accumulated Installed Market Accumulate  Market
MV2003 MW2004  chare ~ MW2004 MV2005 chare ~ MW2005 MW2006 share dMW200E  share
2004 2005 2006 aceumulated

Vestas Denmet WA L7 M1 N0 31 4% N6 40 B B 3%

G (Span) LT AL B I O S/ B B I Y N 1

Eneoon (e o8 T8 Bk T HG B4R BE0 L6 WER M6 13%%

GE Wind [USA L T T N N A S [ O SN/ A 71

Semens Denmat T O TS 1 R N 1 S/ T

Suon () K03 B 6% M T % B 3%

[] Vestas, Gamesa, Enercon® 7% Z#H2do %7] AE7V|He g AYsted H
_%

AA AFAAS Fnsta, F4E

—_

O AF719E2 7193 M&AE T3 A9 AHS B8 FIA71 U+
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<a¥Y 3-23> FHELAY] AF] M&A 5F

M&A history in the wind power sector

| 1005 | 1907 | 1008 | 1000 J 2000 [ 2001 | 2002 | 2003 | 2004 2005 W 2006 |

Vestas l Vestas
Micon 1
Nordtank _
Windworld
Nedwind
Enron GE I GE Wind
Zond —]
Tacke
aaglesa I Gamesa
ade

Siemens Siemens
Bonus | Wind Power,
Nordex Nordex
Babcock
Sudwind
.é%clljbs Energie REpower
Pro +Pro
ﬁulzon T Suzion

ansen

Winergy Siemens——— Winergy
(Flend%q Flender)

Z}&: HSBC, Power for a new generation, 2007.03.
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Zho] 414

<¥ 3-15> A% 7149 BF AAAA ¥& v

- Nordex+= =

Ak A4

= Ninxia AF¢} JV A H3}] Nacelle 29 33 14

Vestas Gamesa | REpower Nordex
Nacel le =& 100% 100% 100% 100%
Nacelle =% >50% 5% 0% 0%
Blade 85% 90% 0% 100%
Gearbox 0% 50% 0% 0%
Generator 25% 50% 0% 0%
Tower 15~20% 30% 0% 0%
Power Control 100% 100% 0% 0%

2} 5: HSBC, Global

Alternative Energy, 2007
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O AAMA 571 8 29
<% 3-18> I71d F8 £9¢
=N R HE (L g L L | H i
Mitsubizshi Heavy Ind Mitsubizhi Heavy Ind
1 (=& 18.1%(s3) (=R} 12.8%(284)
i Ishikawajima Harima
g Mip Corpl 2 &) 4-3%(237) Heavy Ind( L&) s.0%i11d)
8 Fuji Heavy Ind(H &) 2.8%(154) |[Hitachi Zozen Corp(HE}| 4.5%(10d)
4 Bbara Corpl 2&) z.4%(131) Ebara Corp{ &) 4.5% (103}
all o Daiwa Houze Ind(2E} z.4%(131) Eajima Corp(2 &) 3 2%i7d)
eS| o wHHE EE HAE
Mitsubishi Heavy : S
1 Ind{ %I &) 18.2%(534) Oikawa Tomojil 2E) g.7% (127}
2 Fuii Heavy Ind{HE)} 7.9%(233) Systec KE(HE) 3.e%(7H)
Mitsubishi Electric Mitsubishi Heavy
3 Corp(2 &) g4%(104) Ind(= &) se%i7d)
i Railway Technical Res
4 Yamaha Motor{H&) g 1%(ad) Inst( &) 34%iad)
Ishikawajima Harima Ishikawajima Harima
s Heavy Ind(H&) R:E%185 Heavy Ind(H&) %L H)
= H == 8 #Haa L L | - s
1 Wobben(Enercon} (S5 H) | 11.4%(423) | Wobben(Enercon){S4d) | 18.3%(47d)
2 General Electric(7l=) 7.3%(27H) General Electric(P1=) | 11.5%(337)
3§ |Lm Glazfiber A/S(0L=2)| 4.1%(157) |Repower Systems (549)| 45%(137)
Vestas Wind Systems Vestas Wind Systems
4 (9ma) g3%(123) (qnt=) 28%(11d)
'g' 5 |Repower Systems (54) 2 29%(gH) Gameszal =491} 3.5%(10d)
- o g =5 5
1 Wobben(Enercen)(SH) | 18.2%(27H) Abb Rezearch{=%=) 14.3% (37}
s Tim Italia
& General Electric(7l=) 15.86%(282) s P.A (o] @E o} g.5%(2H)
8 |Repower Systems (S54) S.4%(aH) Wind Save Limited(9=)| 4.8%013)
4 Nordex(EH) 4.2%(7H) Ceap BYV.(VREE=) 4.8%014)
Vestas Wind Systems Doleh, Zakaria
5 (k=) 3.0%m(52l) Kalil(ehgm e ) 4.8%014d)
O =3 mEe) AR JeWE £uE FUWA Bok /& W4 JHE AWR
™ Wobben(Enercon)©] 7}g &#3 £35S 3= 202 Ve

O H]=7ro| A== Wobben(Enercon)¥} General Electrico] &A%, A
oA =

=5 952 e

T
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H], Ao Fof
HAOZ YR o™, 71 9 Vestas Wind Systems




& Tt A FEAS, AHl, Ao FotkY tEQlo] AdEE dAshe A
S HY

Qe fyel AR &R £YF FALA Fob /e 4 A0S Awn
W dE A= Mitsubishi Heavy Ind®], -3 ol*= Wobben(Enercon)o] 7}%
st 55 g5 S ste ASE Yed

% sk A

Skl BHAF, Au, Ao] Fope] thEAde] FYRE U
E_O

filo

AEEHE B Sy 7esE

<¥ 3-19> mZEFHZE Fdvgd JeF5F

Ess5dT & x(PN) 7[&3 x|5(TS)

198971996 19972007 198971996 19972007 198971996 19972007

ol | 61| o= |163 |UEBE(1305| 2™ (3026 | oj= |7336| ol |1787

9= 9 £9 | 87| == |1.203| thgk |[2.136| = [6.794| @=l= |50.19
=d | 7| A7z | 39 | B [0.864|HIBTE| 1424 |HIBHE(3.915| SE 4912

Mt | 4 AdE | 26 | del3 0.806| WEl | 1.287| =Y |3.455| 299 [24.21

ygde| 3 | T~ | 10| 9= |0.755| T |1.281) drk3 2418 LE 1887
detz | 3 | 294 | 8 | =Y (0494 ®#F |1.006| Ak [1.843| =&~ (1281
292 | 2 | Ak | 7 | Al (0461) FF |0.940] FE 1727 |2 F=8.543
A2 | 0 YEgdE| 6 | =32 (0461 BF= | 0831 | FEA=|1.267| dlTk [8.543
o=t ) ol 2 ke (017 #7]e] | 0.801 &L= 1.036 ]'_"j_r] 7.475
== o 0 Ry V= pho ik L - ole}u]o} | 2
- S — olo] &

A= | 2| = | 6 | 2992 (0115 LE |0.726| TH= |0.921 tl; 7.119
ojgg]ol| 3 |o]Ego}| 4 |o]zetd| 055 | AMUTt | 021 | FF | 1.7 |o]zed| 14
O H=FFEFANAN 7leFTs
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A 32 A ¢ 2
1. k3 ¥49 N8

(] B3 i B YdAe FH & (Photovoltaic Effect)E ©]-&3sted H7|E &

O HFHdA= 27 +F49 s8€d T EF5Ho2 MEENey, duksieof
.% =l S|

Aglel AEe 3FE7] 9 wa Auw I
O Gridele] 97 ol¥o] we EPEY AF AARor T8

=2
X
o2
o,
i
2
N,
Ll
e
oo
ofr
ol
N,
fo
roh
ro
Iz
An)
)
of

O EFHANA At A7l HFe dHE uFE vl F7] A% AWH
s

9] PCS(Power Conditioning System)7} & &

O A7 AAEF Ao AZtAkE dadty] 98l AFAATE o] FAAEA, FHA

g &8sty A7l A%

<TE3-28>HIFF TH TAHE

ENer& 010l

FAANNZL ) > od

{
L

A Fao A 7] EA Y, 2007
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2. A AFF AR I} o 58499

O] AAA "eFg Ax-82S 20039 2,035MWAl A 20073 & 8,864MWE ¢F 441
(6,892MW) 7} &7}t A+

O dAx¥ F7b Folg& B u mjd AR &3Fe] 20059 1,465MW, 2006
1,744MW, 20073 2,826MW=E F2A3] Z71FAE B

juked

<E 3-20> HAA BHFFEH FA

20033 o] A 20043 20053 20063 2007
TS - 1,030 1,322 1,515 2,826
24 1,828 2,858 4,180 5,695 8,521

Z+&: IEA(2007), "Trend in photovoltaic application" & Marketbuzz 2008 Report
O B3 21 43 Fae L@l o3 F=71 =i don, d&(12.0%),

O FL= gd B 3AFS Hy, 20069 7)F =Y, A& u| 37=o] AA
EH 3}

<& 3-21> F& =71d HFF A A Fol(MW)

1995 2000 2001 2002 2003 2004 2005 2006
= 0.1 05 08 07 0.6 25 5.0 21.2
5 53 443 809 83.4 153.0 613.0 866.0 953.0
C1 - 2.7 1216 122.6 184.0 222.8 2724 289.9 286.6
n] =t 9.0 21.5 290 444 63.0 100.3 103.0 145.0
25 Q1 0.8 30 36 4.8 6.5 10.4 20.3 605
o] gg]o} 17 05 1.0 20 4.0 47 6.8 125
ek 05 > 2 A 3.3 3.9 5.2 7.0 109
o 2.0 3.9 1.4 55 6.5 6.7 8.3 9.7
9 A E g 03 1.2 1.2 {.2 6.5 {.2 3.0 |
el gl = 04 36 77 h.8 9.6 3.6 157 1.5

Z+&: IEA, "Trends in Photovoltaic Applications" 2007.
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o T TAHLE ALY AR i
O AAAG TE: 24GW(07) — 8GW('12) — 105GW('30)
Aol

O ¥ HIE EHIEE 2005~2010

1370 7F =

O FFe YL L5718 FE B AL 9o, 5&
B 2% 44 348 Aos Ay

o) F 3%l AFES Uehi, ¥

F v, 239, olg

500MWo|H,
2006~2010%d Afoo] AMu]|27} A2t z2AEZL 57, AlY F2I

O "= AFqA HUIE &
Aoz JAME Aoz HrlE e 127 BAIE AASH Bl EEold g7l =A
= H{yst

<¥ 3-22> =714 8 A%
AEA AXE &FEd AEA A S5 MWp) CAGR
2005 2006 2007 2008 2009 2010 06-10
= 866 953 1,300 1,625 1,983 2,320 25%
olgtg]o} 7 12.5 105 184 322 498 151%
2 ¢l 20 61 450 698 1,046 1,465 122%
7)€} 48 94 150 218 337 455 48%
£ 940 1,121 2,005 2,724 3,687 4,738 43%
o= \ 103 145 261 470 846 1,480 79%
= 12 15 26 43 78 149 77%
o= 8 9 17 31 57 106 85%
SIRCE 290 287 312 464 673 943 35%
7)€} 20 25 49 9% 180 38 92%
o} Al o} 330 336 403 635 989 1,535 46%
71 e} \ 35 45 78 146 270 503 83%
AA 1,408 1,646 2,748 3,974 5,792 8,255 50%

31%

17%

67%

45%

46%

43%
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Ab&: Sustainability Report, Sarasin, Nov. 2007, thatAlg3le]sk,
2008. 3. A&
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3. A%F AA R AV F2 1Y

O B o) AAAEe &A), BEAA, ALAFAE D AL A2 Abg)
[e)

O AYAH Az A : AR HAWAL WEZ ABSHE AWH, A4E AHL
Agshe A7\ e ARAE), 712 2w AFs) 9% 4F 8717

71-dvE Alxdh= A

- AN - == == - EEEAAL) - - - - - - HHANE) -
Iy Iy
ag
OIE r+rﬁ ¥ 28 |
(@22 £ Ak
1 Ih
________________________________ |
B e i 1 [mass
I 8
| Sl T R
I I |
. |
EDING) | = |
: : L g LA
! JIE EDIF— ;
! i
L 1

A5 2 7 Al A 142 (2008)

1) AAALE WA mEt ARAZ] FPst FEs} Aol
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O &A 7kxALE o] (@A) 7bess dAF7E HojAe 72

O A9 378 Ao HHe: 2AeE(62%) > dolH(60%) > 2 (40%) > ZE(36%)

<29 3-30> H Y3 &AH9 Supply Chain
PVEN- BB
2
7 2 A MOl x| RAH ¢ 1074
__________________ / MAYH 5 S
X, Holo o) R 2H = Cf$
N - —— — dlojm M 5~67H
_____ 7 masma wews zse-7
MR 3T 2erEe=
45;741 ‘?:_ﬁ = =g F— =7 T AT AT A
A8 43 7 A A2 (2008)

A2, 292 A2 25 7
Eoho] 2 NEARE F253 A7

O Ae23 dojd = BFHdA A EoFzA, R B R e o o R R

729
O Az QA A9 9 5 GATE WA o] 89%E A

59 7]

A& (2006 BAHS )

HN

<9 3-31>AFZ AL A
(MT fyr)
Others

3.760
{11%:)

o 2006 Total
Tokuyama 35,760 MT/
5.400
(15%] Wacker
Palysilicon
REC 6,600

6.000 (18%
(17%:)
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Ak 5.0 Solarbuzz, & &A A g}, ‘vl o] Fio LA, B gF w7, 2007. 7.0 A AL

O deols dAIe B 29 570 dAZE AA A1 94%E A

<2 ¥ 3-32> deoly A AFH/FE (2006 71F)
Cthers (11)

BF Solar (5] PEG (o)

LDK (&)

Kyoceraw (13)
P
Solarworld (15 crystalox (17

A} 2: Photon Consulting, "Solar Power in Focus”, 2007. 94 A A& Aj<l&

[ BjFd=x 4 Fope] 7%, Ao Sharp7t 437MWE A4k, A9 17.1% S 2HA
M 1915 &R (2006 71<E)

O BFdA Ao B¢, AMFA Y o] F=23(Q-cell, Suntech, Motech)
O B A 25 4%, 9 /hdA7F A3 8ol oF 55%

fo3!

H

A7 B dE 4A2006d 7))

- Sharp”} 22%= 19, Kyocera(11%), Mitsubishi Electric(7%)2] <
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<19Yg 3-33>HYHA REQAY dH5E& &9

Solarwatt DEL)  Also (DEU) Crthara (=80 companiss
A% 3% i 3% o]
BF Solar \
(ALIS, ESF LISA) )
% - :
Firat Salar :us.ua_/
4%

laofoton (ESF)
4%

Solar Factory / f
SalarWorld (DEL, LISA)
a%

Sclan [DEU, AUT) Sharp (..IF'SIE. EE-F:. UISA)
6%
Kyocera (JPH, M
Mitaubishi Electric i\ PN) 1i1% 22
%

A= IEA, "Trends in Photovoltaic Applications : 1992-2006 ”, 2007. 8.

[0 27] 7FXAE%d Downstream #oFoll =3t U] 7]Y4o] Upstream #oFZ
iy AEwslel AdTEY AR FHz T

O A, YR/NIH &A Roksh A o] AARopIE A Fel 710l

2) 7t ALE GAE FHA LS Y F

[] REC(Renewable Energy Corporation)():=Z°]) : AlA 199 ol FA
O 19961 Private Company® Renewable #& A} A2t
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g B A 7PRAREOA AMYSHE A - I - o)y - A - BE -
A/ AE)

REC Silicon - REC SiTech - ScanWafer - ScanCell - ScanModule - Solar
Vision

ASIMIS} RECe9}e] JVE A& Aty g, 20109714 19,500MT9] A4k 2 -&

z7yY= A3
ScanWafer= AlAl Hdl tta24g4d22 dol¥ AZPA (20109 1.3GW FEZ
/‘g)‘]'o "IE '—|T’HB—L 7413—:]1)

ScanCell= 2003d A} A1ZH 20073 100MWE] 1EZ AdAele] 2

A77}
ZACHINE & RS FAADS ] Aud NEZAYS RG A

[] SolarWorld(5 )= AlA 2912] o5 AJatA A

©)

O 0o O O O O

O 2003dF-F A BFAA Aef gAte]

1998 dell AF A1ZE, gl AxolA Al=E EA7A], EdeE AxXE A
ol RE Foko S FAAE §]r€£ Al
Solar World AG("}A 8, 71, ZHE AxYoldy, A F)
Joint Solar Silicon GmbH & Co.(with Degussa AG)(raw A& & 71
Deutsche Solar AG(A 2] o} PVAIE 2lAto] Ed)
Deutsche Cell GmbH(El =] A A x)
Gallivare PhotoVoltaic & Solar Factory GmbH(E| %% #| =
200653 Shell Solar=2-E 80MW<e] A AxepelS AFste] vlx W) Hoj 4
AZJAZ FACIS 71& NI FAT = Jv A= FR)

o

3 A
=

i
2

L

A A& FHALE, doln Ax BT
9 Ao U A% 3 So 9 43

[J Sharp= AlAIA Q] BlFdA A AxHAZ dolHAFE L& YW7tA] 54

ALSHFL A71ZAA AMEE 2A] A2

1959 Abd A1ZF — 1963 Bl A HE FE — 11974d AAE B FIA

WE — 19801 d Bl FHA]| &R AT EA

O 8 & sl A=3Jrket Bl FEHA ¢} LED7F Z29® ‘Lumiwall & 7R

doln 5o £AALE, v Brax AsY s, g s1e 5o A
o2 AFANHL BT AYR010974 B BFAA ALSEE 1GWR
shoj e A 2)
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O = gy Akl 7)hto] FHeksk AbsloA B Aoz 7Hx|AFEol A Down
stream 7] AA/AlE AB]2= A7 Rte] AA 7t
O 20084 % 7]Fo& 1,645719 AAAE 7o) 4
- AN HA AE7I92 1,8359] Xom
89.6%< A+~

ol EYF HE7Idel A

<E 3-23> AARAYA HEVIH TF (20084 2€ 7|<F)

TE AA B & A4 Y | Hole | M7IE (FEAA| &5F
QAT | 1746 1,565 434 234 82 65 48

Az oA T -g e A2 Aol Y A Al E (www . knrec.or.kr)
=

O Ay mEAZS AAANAE BAd AFHE AT £

g o

2793}

[] 2006\ o]% A 2L gFdx] Al AFx T 7FXAFE2] Upstream o= t}ekdt 714
o] &

O WY A AL A PR AA A

=
= =
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O 7Mx|ALE el 7 Rofo oy 7|gdEe] &
O =24zl gaiie A8, FAAEstY] A W 3
<¥ 3-24> U AZ7149 HEF AL FTA
72 Z8 2 AR 2 ES 2 AR
SIEAT =c|de|2 S| & 5)st E Q& x| CHEE Si AlHo[H x|
KcC STXE2KSTX)
Heugss LGast
R AZAAK qus =Y
9/=ygjo|H SHUR(SEETL) CIGS =iat LGn|a =
g E=2eE ZlEEESRY
AEZ(G) =/ 9s
LU AE] 2E SEHA HiE3Y
ErH|E DENAE UESVIEN
o= SEMDIH OIHE HiS
%75' ﬁ\_xH Graphlte E|MAH O] 0@5‘”%@
Azl2 =2 ofLiotol| 3R ZH7 LR EEIL S
dau= sfoj AAd LG5+3;
= &= Cf =S E o|HE=
ZE | TR|H = FHATILHE CHSte| 2 (T BFHH)
e[l 0|26 3HA NBS  AZMHIA ENER=ES
= AHNAY &4
NBEE P gEA=y
=3 0f A0 = 00| 7|Et EELEM LG
g ARYASSE, g dlo] 4 x]”) 2008. 3.

3) IR FAVE L7 HE ZFALEY S4E B¢

[ AgF AxY ZAES ZHl 2 a&3to] A7), ZHAYE Axs ditR
FHIFA7F a4
O Hemlock(F] =) : MAl 1919 Z2] 42 AFAA
- Dow Corning A3JALZ A2 — 1984'd 37 3|ALS] JVSH(Dow 63.25%, 4l
of| = 25.25%, Mitsubishi Material 12.5%)
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76
HH 1;1(_]__

<E 3-25>H| %% TH @7 (F=/MWh)
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aAAYA ] Hke] olF FA ol
A

- HAA Ag &, CdTe, CIGS 59 H%

7

)

[e)
: HSBC, "Power for a new generation”, 2007. 3
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<E¥ 3-26> =49 HIF AN YA = v

- - A Zuob .
72 | SY  Amel =Zma ygECS @l Jaa omzlor zasz YIE HIRHG ae
asz 548~ | 259~ | 183~ _ .

inais | i Fol S B16 540 580 540 528 410 500 B77.38"

E?f;']'?—* 20 15~20 | 10 20 20 20 15 10 3 15

e = _ .

(@ | 11712 | 8652 | 12684 | 68.04 . ; ; ; 1813 | 4963% @ 7468

T 1) 30kW ©](30kW o] st 711.25¢1/kWh)
2) "= Bt A717H4
7| E3E 1,200/ =, 9549/<4 ¢
A7 A7 A9, SNEC International Solar and PV Conference, DCC, “v] &}
o Fghel Yy A, e Fd wd” 2007, 11 A 1-&
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[ vl 53] Ao A ovA] eBlgFF AF7Ed E5SHAFE AHEY,
uto] 37% 2 71 B3, 1 tgSozmE BE% PCS 11%, ¥a 9% +o2
E}

ﬂl{rﬂ

LJE

O HElol & wletA & Holy) 57% 2, REINME FRE Holrl 50%= 7
o 5EAFES Holy, 1 9 HIAoME HE 7He] 5= M =2
EAFES UE

<29 3-39> MPE7Ie¢d 50 & (M F5F)
HT 22
7% 4=
: -#10|H
13%
HEHAH
15%
w71
EEls
_ Alzg) o o
62(6%) |
— -7 TR :

28% 0

Hzae
42(4%)

€L
£ N16% [etats
19%
e BPV
0o 15%,
e A ==z
12(1%)

# TATI W= 5E ~ 2007.7(5FALR)

S5l AAY oA BFF AlFTIed SdFE dYRY, REO

26% % 74 w3, 1 tgozE uhek 20%, PCS 15%, ¥ 14% o2 JEhd

O EEANME HAE Eoprl 53% =, vt v A BEoprt 67% = 7}
F =S EFHAES HolH, 1 9 ¥HIANE= AYE 7|Ho] 47%E 7+
=2 EIHAFES UEY
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<3¥ 3-40> AFVI=d SHHS(LdE53)

NOEES')
18%

Ha| 27|
A7%

HEEAE
19%

\ s 19?(?%} ;’j £2 i

_ AlaE 718(15%) [ 678(14%)

i ! =t
-208(6%),

| =Zkx|

117(2%)

O #8534 A4 oA By ARr1ed 59058 Avuw, vl
30%2 7V Wil I UgoRE EE 23%PCS 18%, JRTE 13% wo= 1
ehy

O uieto M= wrabd |2 Folrt 45% 2, REAA = BAY Fobrt 49%=2 7H
%o SHURES Holv], 1 9 WAL AT sl 4%E Y e
S AES e
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<3Y 3-41> AR7Ied EFHE(FHEES)

HSHAE
9%

.

Mz / wa 27|
! =
Pos 213%) /  51(8%) g
_ Alam|  111(18% 0
"23(4%) \

M Z=Z=|
6(19%)

* 2T FHES ~ 2007.7(5 5 A E)

O A AA =71 2 &4

O Pz S3ldM= dAHeE dE 7]99 CANON°| 5355 7} Bl 293

gEgcloz zAMY

O M3 Hokol X CANONo| 1174024 714 @o] 43 gEgeoez o}
A, 2 9o dE 7199 SANYO, 5 7]¥<l SIEMENS SOLAR, 9% 7]
A9l MITSUBISHI ¥ FUJIZ} th&{igle g wiobd

O "} Folo A= CANON©] 561224 713 @o] 298 t&E ddez o}

- 1
93, 1 9o SANYO, u]= 71992 Midwest Res, U2 7]g¢l SHARP ¥
MATSUSHITA7} th&gclo g wtotyg

9! SEIKO EPSON°| t&9¢lo g wioty
O AzFA RoplAe 9 AA7F BA d%ken SHARP, CANON, SANYO,
Semiconductor Energy Lab @ MITSUBISHIZ} 247} 17134 &3 Aoz w}o}

i}

=
BE FoFi A= CANONC| 8471024 7} @ol 43 tEddez w9
HAda, 2 9o dE 7199l KANEKA, SANYO, SHARP % wm= 7Y
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Evergreen Solar’} &1 0= woly
Al Zofoll A= CANON©| 6o 24 71 @ol 3 dEdde=w vof
CITIZEN WATCH,SANYO, SHARP %

HAa, 2 2

dE 719

KANEKA7} THE 49102 shotg
PCS #ofol 4 CANON©| 30724 7p4 wol £4% d&ades o}
HAa, 1 9o SANYO, SHARP, MITSUBISHI ¥ 3+ 7]g¢l A A7 o

z9oow woty

NG Fokol A= Architectural Energy, CANON, Kimberly-Clark Worldwide,

Skydome Ind. ¥ Symbol Technologies”} 2714
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<E® 3-27> Z7}7+ Q8 Ho}

i3

o
=

=9 = A& Hpat A& d=7r8 Zal
GENERAL
1 CANON(YE) | 12.6% | CANON(Y ) | 16.1% (1] 2) 11.9%
SHARP
2 SANYO(Y ) 6.9% | SANYO(YE) | 5.8% (o) 9.5%
= =
) NIPPON
3 SIEMENS 1o g | Miswest 1) 00 | kavAKU | 4.8%
SOLAR(=S) | "7 | Res.(m=) o o
(d)
g | MISUPISHET S 6o | starpeaw) | a6 | VO] 04
(O_L;'E_) . (9 = . (9 ReS.(U] j__:|L) . (9
5| Fum@m) | 230 | OUPISHEE g aq | SERO T 4
s r (%) “% | EPSON e
A 2=7gA] A& 2E A& A== Zal
CANON
1 SHARP(Y &) 8.3% | CANON(¥H) | 32.1% (a1 9.7%
=
2 CANON(YE) | 8.3% KANEKA 8.4% CITIZEN 8.1%
R . . 0 . (9
- * | Corp(ai) (L)
SANYO
3 SANYO(Y E) 8.3% | SANYO(Y ) | 4.6% (I 1) 4.8%
= =
Semiciconduc
SHARP
4 tor Energy 8.3% | SHARP(YX) | 3.8% (o132 3.2%
Lab(< ) o
; MISUBISHI(Y 3 39 Evergreen 150 KANEKA 1.6%
=) = Solar(1] =) o Corp(€) o
PCS A& AN G A&
Architectural
1| CANON(Q®) | 27.305 | A 0,
(=)
2 SANYO(YZ ) | 6.4% | CANON(YH) | 4.2%
Kimberly—-Cl
ark
3 SHARP(Y ) 2.7% . 4.2%
Worldwide
(=)
MITSUBISH Skydome
4 2.7% ] 4.2%
(g) Industries
Symbol
5 A AAH(Z=E) | 1.8% | Technologies | 4.2%
(1] =)
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A) 42 GTL(gas to liquids)

1. GTL ¥4 9 N8

wg (CH4)S 1, 319tolA

[J GTL (gas to liquids) 7<=
. Nl ThAl AAFE S g A

SAIA  FATFEE LS, o] E F-T

flo
e
[-'0
)
[
Lo
N
oX,
olo M
ro

O GTIL 79 ¥4 FH<Q Fisher-Tropsch (FT) /219239 L9 3}8hx}
Fischer®} Tropsch7} A&t7t2slo] ot FA7I~2HE FAHARE A xshe=

&S ATIAA AL A4E

O IR F8 SAL otd e 25
- JAVEEE YR A dAkste A dAVEEE Hg
- Fishcer-Tropsch H&Ho 2 FA7I~E UFE AWEF 8354l 59

- Qo7 e

O HA7I2=E vIE3 3L dEZRY JAgeis) 4o S3dE F4
JfEAz7E2 2"HNESR, steam reforming)H I FE4FSH(POX, partial
oxidation)Ho] 7} HAXH O 7 ALgFH oo} HE F FHo 2FE FH A

Auto-thermal Reforming (ATR) W o] 7= o] tiE FZdA &= )

o
1=
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<39 3-42> GTLZ=HE value chain

Associated
Gas

CH, + H,0 = CO+3H,
2CH, +0,=2C0 + 4H,
CH, + 20, = CO, + 2H,0
C}|4+C02= 2C0 +2H:

GTL CORE PROCESS

nCO+2nH, = [CH,- I n +H,0
nCO + (2n+1) Hy = CnH n+,+nH, 0

<Y 3-43> 71&EY MAI<

&

Typical Steam
Fuel f Methane Reforming
¥ 3 F ¢ 3
Convective
J’ Catalyst Heat
Hiee Tubes Recovery

Stack

L N

Fied W ¥ "

Heater

Effluent Gas —p»
il Siagm

Hydrecarbon Feed

Typical Partial Oxidation

Oxygen

il I

Refractory

Vessel

Effluent Gas

Typical Autothermal Reforming
Oxygen or Enriched Air

Catalyst

Eifluent Gas

Typical Gas Heated Reforming / 02 Reforming
Oxygen

Natural Ga

O MA7|<S GTL, CTLY XTL S59 A8 A=x

7124 wolA 7]9E (Sasol, Shell, BP 5ol 23] SHd5 o] e AejolH,

Z7] FAHE] 60% oS AT FA7IE Ax T FAWY
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AT el AT HA A=

O FT $371E€2 722 HH AAASEE AX(CO +2H2 — -CH2- + H20)

she 71%2A CH2 AfTele Zole Zuje] Aeds wezie] we 2
AEH, 7o AN wey), Fu), AFFH A% H209 co5el AA &

Hydrocrackinge Sujdoll A FaH7HEaRbg 22 GTL A#F3 oA L8t
M, GTL EHENN Aitd ileidides S sa0 vbeAA =

Hste dav dgg Adste HgY

23] L2 = Shell, Sasol, ExxonMobil #l*] 719 2+ Syntroleum, Rentech”}

123 BP, Conoco 5% AF7/NEE Sl GIL 7S ®Ef 3t oG

)

<E 3-29> Z 71949 GTL ZT=Ax Al
7l B FAL T Reforming F-T synthesis
Sasol 34,000 b/d 1A= Haldor-Topsoe ATR Slurry, CoZvll
Shell 12,000 b/d 7383t POX[FZ v ] FBR, CoZ vl
ExxonMobil 300 b/d 253 Fluidized ATR Slurry, CoZmi
Syntroleum 100 b/d A =3} Air-ATR Slurry, CoZuj
Rentech 235 b/d 53} ATR Slurry, FeZwj
ConocoPhillips 400 b/d 2 ZF3} CoPOX [Fm|F&4ts}] FBR, CoZ 1
BP 300 b/d A=3} | Compact Steam Reformer FBR, CoZnj
JOGMEC 7 b/d FLFE Steam-CO2 Reformer Slurry, CoZ1]
Axens+ Eni 20 b/d FIEE Methanol SMR Slurry, CoZvl
(Statoi1+(1}3£%rolgi+ Lurgi) 1000 b/d =73t Lurgi ATR Slurry, CoZvll
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2. A¥ GIL AR ¥} @ 849
(] GTL A9 &3
O GTLFAoN o A2Ee= 7las vid AAZES Ak 01% BlES ZA

O P52 GIL HBAE=ZZ1H(DOE’s Ultra Clean Fuels Program)®l *
37t 369t @ E Demonstration Facility 7] Fapstal 9lom, Tt A
239 Hle s 5RE AE v A5 EWE AT A9
- A17]: 2003'd ~2005d
- AW sgntg e (FRA 18 RtE |, 48%)
- 7tE: 70 barrel/day
- #417]3#: DOE, Syntroleum, Marathon Oil Co. &

<19 3-44> "=+ DOE®¢ GTL Demo. Facility ¥ F7]&

Chopgen-depleted Alr
-~

e F Syrigas

. Products
Multilayer | et
Membeane d
Wader

(M. 00
L=
_H,/

Matural Gas (TH4)
and Steam R

Feed

Air Feed [ B0 N, 20 O3)

mNovel reforming catalysts.

mNano—catalysts.
mSimplified reactor designs.
sShort contact time

O YEL Afgdtolr 1998@5EH GIL AFE A1&ste] 200139 10 b/d 9L
A3 8. JOGMEC-GTL pilot plant (‘02E 40%<l %A},

06 HE FE(B6024d, tl2 ZHE) AZAF 55 3 T
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o 2k 3609 <l (FF-AL 240 <, 67%)

TF5: 500 barrel/day (Demonstration Plant)

Fod7]13: JOGMEC(ZH A M) + 1719 &

dES GTL WA g A 20017 Pilot Plant Aol °F 409 (FF
s}

29 3099, 75%) 7] FUE vF ow, 712 Demo. PlantE F3
of A AHAx 2 3o HAFH TH F3 FH

_4
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<Y 3-45> dE < GTL SHE7|<= 7TAH

GTL Demo. Plant = 3= AIIHI : 360 2§21l (=57 101A 24024811 X0

Capacity (BPD)

20,000

2 | JOGNEC +

15,000

500

FT _Sectio

\

INPEX Corporation (INPEX)
Nippon Oil Corporation (NOC)

Japan Petroleum Exploration\Co.,Ltd. (JAPEX)
COSMO 0il Co.,Ltd. (COSMO OIL
NIPPON STEEL ENGINEERING\Co.,Ltd. (NSE)
CHIYODA Corporation 1=~ 7\ =~ TCHIYODS ™ |

Syfigas

E&Gtilnn T

) ."
L TR

i
1 L

o = r-___.'::11-_ = _:-.--‘--"- gl

|

I

: T /
[§Syhgas \

| Sect'\on"

|

|

Upgrade Section

115,000~20,00(

i Commercial P

pgrade Section

T
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<ag 3-46> AF/FL74e 7N 43

SYNTROLEUM SEAZ

Hytrocol 33 ExonEZAE T
FTENm 2 (1950-1953) Shell HIESEET +
T (1823 MossehayZ3 — O EZZRNE)
ArCy 13 -
Mobil S3AZ EGTLEREANE)
mem— Pmﬂ‘S—’S—E—EW&l

MEIEE D
Aot EREey SR (19841

SASOLIL&M

HREnEs

BRIANE o0 ne D120 22 1X4KEE MBS 20N
AR S2E (LY
(19694
2RHSTE
(1979412

YEHE ShellAt= HA7I22HE F2 BAFE A EZsk= SMDS (Shell Middle
Distillate Synthesis)3 g% 7|24 &S 3oy, g o] Alole] B 1w

129 2gE¢ o]F 2000 5¥9FE A7tE

FEF2E 102m o] wjggo 2 Aol o]ge] o]o] AA 3 H<A7px
Higmorx, @d 7tadozxs AA HW 72 North Fields 7FAaL
Jom FRet ox REUEL AF7HA LNGAH ol 4
- gorw 2509 2y oS st maAE ExEe] AA A GIL
Aol B FAlC LNG FEAAE 201097HA] 3HES] ALHgo
2 A=UAobE AAL AA A FEFoE FAdTe Ad
- FEEAFFAHQP)E 2 sb2x wigEkS wlEro 2 20031 Shell 2
Sasol, Conoco Phillips¥} ZFHE HAHE F8 W&o= = GIL #H

- 133 -



e
o

GoFel a4 AL Shn FUE AHS FA

O ShellAbe &t 2 A5 AF}FE 19930l T o]A]oFe] Bintulud] GTL A
23S Agste % oF 29 wjdS ALty FAAFE UAdAE EFE
S 24 T o]Ao}, v (A ol v
- 20029 1¥95E El=Zo A+ Shell Pura Dieseld] o]&0 2 FfFAoA E
AF o7 A& 3t Y, 1A= 2003d 72 FEE Shell Diesel
20048}= GTL A8 E #v)
- 2003 10€9lE % 7FEF2 9] Ras Laffan A 9o 20093 7€ AA
TEL S 149 s A A dAGF2Fe] 3~4%)9] GTL 85 A2Hs}7]
A8l 5092y FAAY S Hxst A AAY ol&5S HT

[1 GTL =849

O AlA 7k2=Fa A

- AR HAZz o 2030d7FA] 20021 d thH] Ao 28] FFEO

2 Z718t4 4,900 bemol] o]& Aoz oAEHH, o] Y82 v FA

f 3 201089712 04 Mb/d, 2030712 24 Mb/del ©]& Aoz A
-

Eas

rl

[e:

.

<39 3-47> 2030d7A] AA 7242 A9 2 GTL 8 A%

World Gas- Production Capacity Additions GTL Production by Region
" 0
100, 2.5:
i 20
i 200 % 1.54
o =
100
08
=
] i} e S e S (R
20032010 20112000 1200 2002 2010 2020 2020
8 Exgansian o masl demand growh B Raplocsmes Middle Eor~ BAIricn  BOiber region

O 7IEZFWHE F 27372003 ~2030)
- ZhaR e EXAg e &% 20300744 FeF & 2x 7 2 EA
O

F 10004 €4

re

o‘fl
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© dI}ERE 2 55 2 A T 37 (downstream)l"i—li—ﬂ] E2171 2
g Ao o=

<39 3-48> 20307t A 7tARE FAAT

United States and Canada
Other OECD

Russia

Other developing Asia
Middle East

Latin America

Africa

Other transition economies

China
Shipping

O 100 200 300 400 500 600 700 800
billion $ {2000)

M Upstream Downstream

R

b/d ¢, ‘02 diH] 208] o]’ (£*]: Alexander’s Gas and Oil Connections,

Sasol/Chevron %)

O 7} wjARAY FHoE F#H ZTHES A& wE o 2015l 1287

O GTL 9 ALk A/7F 30 $/b o]dol™d AAAdo] A= Z‘\]Oi 25 7]
FAF 20053 B A), AR n{IE AEE

= Ages HANd A9

r]r
O
—
=
>
=

%2

O @7, AT AAAR GILL /£ A4AEd vlata] §F4%o0] ¥4
o2 BgmEy §¥, AR 5 AADAAN AEHE A=< Ahe) F T4
FAANE 7122 500 ppmel A 2004 % E o] 50 ppmo.2 Asket B2l

= 10 ppm ©J3t= FAIS A1 A
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<¥ 3-30> FHA AFTFEI®

T & 20063 o A3(20153)
A AR B 219%4 292z
g AR 7.3%4 9.724

©)

AR AAe AA7MEERE FAMEE AX FAFE Adste e FES
Sasol/Chevron /Shell/ExxonMobil 52| A=l 2 3le] 155 bpd o] 483}
7} 7Fsdt F°lH, Syntroleum, Rentech, Conoco-phillips, BP, Synfuels 5]

FREAA A oJsto] FEFE FHo] o] FolAA = FEY

olsh o] AR ZwelA At =

ol 7t Eder S5 9
ow, w3 Adu]go] 10~209 Z E

ol2= AFIIHA =W

A9 FAEAFL FE (59 W) T Qo 63

Sasol, Shell, ExxonMobil 5 X 7]Hd¢] GTL plant Y- 71&(FH, 9 )=
ZIRbe 2 A1 7t2ds FA4dsta glon, gy dE T FEgAs Ve
AF R J/VE &t AZFADS Al=skaL A+

18)O A&7 (Source: International Energy Outlook, IEA, 2002, YA AA|A+H #&)

- AA A R (5 TAdR AR 20059 12009 b/d, ©1A7ME 50 $/bE AbESo]
A7k 219%9 (12 x 106 b/d x 365 d/y x 50 $/b = 2,1909 ), "id 3% 44 714 2015
W AA A R 16007 b/d (292%9)

- g A TR () 200549 9F 40%F b/d, HA7HE 50 $/bE AFESte] WAt 7.3%4, Hid
3% 37 714 20159 Al 9FE 539 b/d (9.7329)
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<E 3-31> GTL E¥4E 449

3] A} 2 & TE@E E/Y) s
Sasol-Chevron Ras Laffan, 7}El= 65,000 A 2
Sasol-Chevron Ras Laffan, 7}El2 130,000 A
ExxonMobil North Field, 7}E}2 154,000 Al &l
ConocoPhillips North Field, 7}E} 2 160,000 A &
Marathon Oil North Field, 7}E}2 120,000 A g
BP o} 50,000 A2l
Syntroleum Aje Field,Jo] A ] o} 10,000 A &
Syntroleum Burrup Peninsula, & 15,000 A) &l
PetroSA, Statoil Assaluyeh, o2k 70,000 A) &
Shell Q= A]o} 70,000 Al g

Shell olHE 75,000 7 2l

EM, BP, ANGTL North slope, &2 7} 100,000 78
Sasol, ANGTL North slope, &2 2~7} 50,000 iR
Sasol-Chevron et 30,000 AE
Shell ST 75,000 A 2l

Shell o= E L} 75,000 A 2l
PDVSA H v 5= 2} 15,000 Al 2]
Syntroleum | = 5,000 A&
Rentech y}Fol 77|y 15,000 Alg
Rentech EZ]v]o} 10,000 A&

O o]H3 GTL TEAE FRo=z {3
ohe] oA 2 YZelE Yakste]l AA A
Agro FAsH, AN golstA A= wj7|7t2=rt FaHm A

oAF Zo=E HAYH Jor=w FF AEHZHQ F8 FIHt

i

AAS g8 =
A
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3. GIL A} % AYF=2 5y

[ gt Z2AEd Fost= EPC JAIELS g3 B2 98] oJet A A
2AD A

O 7}E2 Oryx GTLEZ2AE YZ% Chiyoda, JGC 5 F42
3%, Snamprogetti, Halliburton KBR & A= v &= A} 7A42A14D

773
O AXJ7Hde dd7esd F343S Bfsta, 7t2dS FAs A13S 54
O A% 71€AF Z1&(Sasol, Shell, ExxonMobil)

- GIL ZHE 9R7&(34, & §)& 7oz d3 AT EPC HA

O &% T1F (Axens, ¥¥ JOGMEC, Syntroleum, Rentec, Synfuels)
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A AA 1,517 2,541 2,916 3,512 4434 1.8%
EU na. 482 532 606 681 1.0%
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<219 3-59> Upstream Player?] Self-contracting2 53 Ald &

Self-contracting — > o7 A|SHSPA)

AR

A
: Cane mzme z4)
—_— - S

(= 1X} FLO§XE) (= 2%} FOYXP) 2

E&P [ Liquefaction [ LNG E{0|'d/= Q!

O o]# 3t Self-contracting Seller’'s Marketo] 43 7|7F A&E Ao
ngto 2 AL stRREeE XEst7] fstd dA=E Fdo

ol o
=

O BANE ING ZRAES AVFAZ $aF7te] T2 A LA
53 vjujA kS A Asta, IRkHQ ING ZEAEE 13 Fujxtet FFA
(Upstream Player)7} & vl ujj A 2F

flo

O e 20079 ol F YA Y FF L PMF AY ZeAEY Bry
AFAG WA ERIbE AAG et A9 glov, Q¥ BAAT e A

= EFT 2A7F Fh)
[0 &vlAke] Up/Mid AFY: LNG F9dA= A 7t =9 A
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O E&P AlYS 53t 94& ALHA] Security of Supply EE 715

O ZAl LNG Advhs BAFo=Z4 LNG 5085 A3t AdHste] {438}
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A A =+ As

[0 #AEY LNG EFZR7}F o5 dd 7Is4¢] F7}.. Downstream PlayerZ} %+

& 4 U= Upstream ZRAHE] 7|37} Fo& 7Hsdo] A+

[] LNG 2t 2] Power Shift

O LNGAF 9 F4l=0] “Asia Pacific Basin — Atlantic Basin"®. 2 ©]%

O F2: "= g 5 WAF AFe viFo] AA S+

<% 3-35> LNG Key Player ¥3}

Player As-Is(2006) Future(2015)
1. LNG A4+
Country Top 3 1. 7kE= 1. 7kE2
2. T o] AloF  41.5% 2. Yol A glol  48.9%
(A 22 AT N
3. A=Y Ao} 3. &5
1. Sonatrach(%) 1. QP(ZH
Company Top 3 2. Petronas(Z) 2. NNPC(4})
3. QP(ZH 3. Woodside(%)
2. LNG 4H]
1. 42 1. 42
Country Top 3 2. B 67.1% 2. W= 47.0%
(A 22 AMEF) 30l 3. 2wl
1. TEPCO(¥
2. KOGAS(3h)
1. TEPCO(Q) 3. Enagas(2~)
Company Top 3 2. KOGAS(ghH)
3. Enagas(Z>) ¥ NOC, Hlolx S AHx
w9 ARdAE 9 Evd
Capacity) &tj
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3) LNG AT S2}o) =2} H-3%F % Compact H3A}e)29 Y 85

G F9%9 F43 Sl mEk ¢F 40 traind] 415+ LNG A
AHEH] AlglE (8A AEFTA ARlE 36t 9F 75 traine] A3} H])
¥ 8 MTPA(million tonnes per annum) ©]7 S7}d o=
X

AEn, 8% Addno] HAd Mz A3ty o] o/

<39 3-60> Trend in LNG train size in the future

Train size evolution
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8 1 Shell designed projects Other projects oo

7 | < Existing * Existing @
= O Under Construction ® Under Construction
é‘ 61 o Proposed ® Proposed ©
£ o
>9 wie 8
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c 3 S0 me
‘© O €O
g o 3
= o J

2 PO g * ©

L g
1A * .g *? o
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O T T T T T
1960 1970 1980 1990 2000 2010
Start up Year

<19 3-61> LNG train size - Past & Future Trends

MTPY
9 - Probability
817 Large Expansion;
74 7-8 MTPY Large & Distant Markets; 20%
6 Very high gas supply and sales
i : Expansion or grass-roots;
> 5-6 MTPY Higher gas supply and sales; 30%
4 -
3 1 Expansions
24 3-4 MTPY Single-train projects; 50%
11 Limited gas supply or sales
0 T T T T T 1

190 1970 1980 1990 2000 2010 2020

O d8%F P Compact H3}ALo]Z9] 7 o449
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O AAAL] AAY AGA A v H3bad 7f
- C3MR : APCI(Air Products and Chemicals Inc.)
- POCLP(Phillips Optimized Cascade LNG Process) : ConocoPhillips

- APCIAFS] C3MR FA o] AujA 4.
O Az 7|E W3}

- 988 Hoes Aule AT wshsimplicity)©] 83 AA A=}
- 5 Mton/year °©]’39] tf-&=Fel A3k Alo]E & EF QI

2]
- FPSO 59l #25 #13 @<estal compactdt Abo] &

[] FPSO(Floating Production, Storage, and Off-loading) ZHE 7]

oy

O 7}2=Ao] &Xo| - W A offshore LNG ZHEJ #2311, 1970d ) 3 2 A]
ool “Kangan 7h2=7”7o] A o] &3 ul glom, HMEA2 onshore ZE oA
a9 FPSO A4k n| 29 A&

O 7o)l §A oA W 7A-$ offshore LNG

Eo #8535, 19703t H =2 A]
oprto] “Kangan 722”0 4] o]-§3+ u} 2N

onshore EHE

<39 3-62> Floating LNG Plants
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TS 45 o3 22 synergy &3 A
O GIL 439 A2 AF7F 30 $/b oo™ Ao e AeE F457)
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O 7tz WAAY FAor F@ ZWES A

I

A W o4 20150 1~2ut
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<19 3-65> YE9 LNG 2o SHEAY 2 FHAGESE o 719 AHE

RIS HEAIY |LNG Engineering
EPC Chiyoda Corp.
Toyo Engeneering
JGC Corp.

S -
ﬁ?-**;gﬁﬁt LNG Tanks [Pipelines |LNG Vaporizers
2TN/FE/2H] | ishii Iron Works Nippon Steel Sumitomo _Precision

Toyo Kanetsu JFE Holdings S |
Sumitomo Meta LNG Pumps

Insulation Nikkiso
Meisei Industrial

Crvogenic Heat Exchanger
Kobe Steel
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2 | Exxon Mobil Chmical Patents Inc. 57 -2.6% 49.8 0.8 14.4
3 Atlantic Richfield Company 46 0.0% 96.3 1.3 9.6
4 Exxon Mobil Research 39 -9.4% 6.5 1.0 10.0
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<¥ 3-37> Fao=7le 78RS

7% A%(TS)
%7
1993~1997 =9 1998~2002 =9 2003~2007 =9

us 87.4 1 183.5 1 118.6 1
CA 9.2 2 2.4 5) 2.7 2
GB 7.3 4 1.9 8 2.2 3
DE 3.7 8 5.7 3 2.2 4
NO 4.8 5 1.3 11 1.6 5
JP 7.8 3 8.2 2 0.5 6
KR 4.1 6 2.7 4 0.5 6
IL 0.5 6
CY 1.8 9 0.0 9
CH 1.1 13 0.0 9
SA 1.8 9 0.0 9
FR 1.4 10 2.1 7 0.0 9
BE 0.1 16

VE 0.3 13

SE 0.7 12

RU 0.0 17

IN 1.4 10 0.7 14

E 0.2 15

ES 0.0 17

DK 2.9 9 1.2 12

CN 0.0 17

IT 4.0 7 2.3 6
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