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T 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2025 | 2030 2035

i

Liquids 136.40| 142.70, 155.50, 170.40| 172.90| 179.33| 186.05 197.23| 210.03|223.57. 30.3%

Natural Gas| 75.40] 81.20] 91.00] 106.30| 117.30| 129.07| 141.25| 150.21| 155.77|162.03; 21.9%

Coal 89.20] 87.90] 92.30| 122.30| 130.26| 139.08| 152.40| 167.76| 185.65|206.26; 27.9%

Nuclear 20.40| 23.30] 25.70| 27.50| 27.64| 32.19] 37.43| 41.09) 43.86| 47.08 6.4%

Renewables | 33.90| 38.70] 41.60] 46.20] 52.05| 63.81 7337 82.43] 91.23] 99.78 13.5%

A 355.30| 373.80, 406.10| 472.70| 500.15 543.48| 590.50| 638.72| 686.54|738.72:100.0%

% Source : EIA(International Energy Statistics Database, 2009), LNGE HEAIG T A 4.
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ElIA, International Energy Statistics database (as of November 2009), web site www.eia.gov/emeu/international.
Projections: EIA, World Energy Projection System Plus (2010).
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Process Licenser Capacity, MTPA

Optimized Cascade Conoco-Phillips 3.6
Cascade

Mixed Fluid Cascade Statoil-Linde 6~8

Single Refrigerant MR AP(CI 1.5

Mixed Refrigerant
= al M S « AX -~
(MR) Dual MR Shell, Axens 4~8
Propane Pre-cooled MR APCI. Shell 4.5
N2 Expander N2 Double Expander BHP. Aragon 1.5~2.5
[19 48] 8 A3txd B o]

- #H< LNG-FPSO =+ FLNGZF ZBEE S, Al f3d s s Al AiEAH
EX FYZHE HFo T3

Production
& Storage

Well Drilling

Qil: DrillingRigs Fixed Platform Tanker Tank Farm
Drilling Ships FPSO VLCC (Refinery)
FSO
Gas: ditto ditto Pipeline (g), LNGC (1)  Pipeline(g)
FLNG: FLNG LNGC() FSRU

FLNG: Floating LNG Production Unit

F(P)SO: Floating, (Production,) Storage, and Offloading Unit
FSRU: Floating, Storage, and Regasification Unit

VLCC: Very Large Crude Carrier

(19 49] sl 9F 2 HA7r~= FF AFE(Supply Chain)
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Global Floating Production Expenditure 2004-2013 by Type
Source: The World Floating Production Report 2009-2013 - Douglas-Westwood
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O @Al LNG-FPSOS ¥83to] T HAEHE YETAEE F 159701, oF
130~15071¢] M2& Z2AET AFEo Sls. o714 7P $23 Key Factore

£ 744

<3¥ 4-3> LNG-FPSO Z = A E &3}

. Capaci Liquefaction Storage
Project (nl:tpa;y Ci’rocess (x10001gn3) Status
Flex LNG 1.7 Costain Dual N2 220 EPC
Shell 35 Shell DMR 436 FEED
SBM Offshore 25 Linde MFCP 230 Generic FEED
Hoegh 1.6~2.0 Lummus C1-N2 190 Generic FEED
Inpex 4.5 MR 230 Feasibility
Aker Kvaerner 5.8 MR 160~200 FEED
Bluewater N2 or MR Concept
BW Offshore 1.0~2.0 Mustang NDX 165~180 Concept
Hamworthy 05~22 N2 Studies
Teekay 0.5~1.0 Mustang N2 Concept
Exmar/Excelerate 1.0~2.0 B&V PRICO Concept
Saipem 1.0~2.5 N2 or MR 270 Studies
TGE Marine 04~1.5 MR Concept
ConocoPhillips 53 Optimized Cascade 350 Concept
Sevan Marine 15 Costain Dual N2 200 Concept
Proteus LNG 20 Turbo Expander 160 Concept
Petrobras 27 N2 or MR FEED
Pechora LNG 27 APCI DMR Studies
PNG 3.0 Lummus C1-N2 FEED
DFLNG 2.0 SMR 270 Concept
O As Aol S7h= F#4 Adnie] SoF 8 u oYzt s AUEHES] F
72 o], [2¥ 4.14]= A ANZHE] AES HOl AY
- AE ARFAETL Qe APt §3 FAV TR QAN uhe o FH



s Topside Production

m Subsea Production
% Subsea Production

2001 2004 2007 2010 2013 2016

2019 2022 2025

*Global Offshore Production 2001-2025

*Source: Energyfiles
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O HAA7}=9] &H7F F7Hstel weh 4w Age de] dolA] AEsty] ol s
a9 7k (Stranded Gas Field)e] 70d4S 71tistal 18, 1tcf(trillion cubic feet)
7b de Zh2Au 400700 23 fEjvete] Az HAVEE Aol Ttof AEYS

nesE e ge AR ;AL B AL

O 1Y 7= ARe 2 BeH 2e WA NP

Gas to LNG (LNG-FPSO)

Gas to Liquid (GTL FPSO)

Gas to Wire or FElectricity

- Gas to Hydrate

o2 7lgE 1 9o LNG-FPSO2

)

g&3std A

e

O o] Zd A LNG-FPSO7} 7}% #
P Q3 RES A A3ty Y

Estel Tl AxUelAt UGB HAS

-

- Sel=dolE, g2, i #F, wSHE, ¥4 SOl 5 §F FuE 33 =459
BA} 53 98
- (1Y 4161 HE LR AA W D AsPe A7) fE AE olgaA

W#2 e stol=doEL} o) A4S T

i Power _
Topside cable 7@\~ Straps
power supply
Electric dynamic Thermally
e riser cable insulated pipe
Cable splice Static feeder cables
. et Power cable ("piggyback cable™) Connection
e tion Cable splice - \.__\\ f'
e ;| = /
- N\ .
R — 1 = 1 1 AR INNEE
e — - - \\ *mmmmmemmeee=== »
Current transfer zone \ Intermediate Current transfer zone

Anodes on pipe \ anodes on pipe Anodes on pipe
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World natural gas consumption rose by 2.5% in 2006. Russia accounted for 40% of global
consumption growth. Asia Pacific consumption growth remained strong. Consumption fell
inthe US and UK.
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A
6 | 2013 | SHELL 50 5,000,000 | 5,750,000 | 7,213,613
7 | 2014 | INPEX |SHHELL 75 7 500,000 | 6,500,000 | 7,662,157
9,000,000
8,000,000
7,000,000 /
£, 000, 000 /\ /f .
“ [ <
5,000,000 . > —— (L Ok
/N e - HEET
4,000,000 ﬁ ")K / 2ISH
3,000,000 _,/‘ _
2,000,000 //l/ \/
1,000, D00 * +

D 1 1 1 i 1 i |
1 2 3 a 5 5 7

FA : EW7H20107]F)

— 100 —



X
g

L. H&-H Y

x°
pul

a
xr
e

- 7187 AA

B

149 8 A

3]

i

mﬂ

qgy A%

g

JE12
=

O LNG-FPSOY A% F& 32l

SN A7 obd HF AvAR ARG

TR

b e

S

7P ATHE ol

L
T

QRIS

=13
=

O & ARie] FAla 2t

12 A72A AR A FAE

3k 7

=°]7] 4

=
=

- LNG-FPSO9] #AZ A ®7}7}X]

- 101 -



O TLNG-FPSO A}je] BI717kx] 4= =74, & 58] A3 vy #HlY U=
Hgo 2 Hl & i

- Mg-EE el 2 G )X

=
L
of MAE $A4E FYse] BAAR WEUANE 4T

"LNG-FPSO Ati 9] H7p7kA Ab& 23,

[J LNG-FPSO A}}ie] H717FA= LNG-FPSO AEAIZ(AAA) &2 4, =l
FEEETY) 74, slsFAd g F7E] R 4R, LNGFPSO A €
TS SAUE Foto A=

¢ LNG-FPSO AzF2 7} Ayl oo A%t ¢ 201 712016~203513) <]
LNG-FPSO #ZzF2(d AlA AF 7188 4%
e o] Hto 2 A MA AN A I FFE(
Ve (E G wto] /)l 7&ste] RAER(F o], &AL E BaE

[¢]
% 9, RN F S84 Fol & BAY BAY BeE BHe A4

7WPHAE sl el

1z

2016~20354

Ll L LNG-FPSO

L
HZFe #8 2y 4758 7Y

2016~20354 LNG-FPS0

24 45

LNG-FPS0
g Ao

Ig]gl

'
TN N5

¥, |
TO

LNG-FPS0 &2 7 'H'A

LNG-FPS0 AT AM°] F111HA

[1¥ 7.6] LNG-FPSO Atle] H717kx] AtEw2]

=

- 102 -



2 71&7H4

O LNG-FPSO AFgie] ulg-#ejE4 e Fasty] gs)M AAsolor s A 872
B A8 BA% R BRG] BF ARAGES 3G

O XU 71z, = A& 71ZHPlanning horizon)> ZAA1Z - A g 49U,
KR

7 ARE, AX= #h7E S0 2873 T8 Avtete] 7R

- 20113 5E 201537

<

53d7HS A58, 2016 FE 20353714 E 20:7HS A7)
2o

A
% 7]7}0; 71, 2011358 201597k4] HlRo] FUE I 2016
1

r\‘
Jr
i

O w2 G35 E(Cash flow)S HAJ7}X|(Present value)d} 3}7] 9lsle] KDI2] A& A}
37 A& FHA 65%F T4

ALE A QLR 65%S AABAS

- KDIe] TelulE A A 9w £ - me AT005), dNE Ad
o

“ [SR=1

wefstel KDl 44 AH87 @918

O B AAIY 3 F AZXHE Testbedd IEZIR 2 25 90l AY #A)
T F HE ATAY 55 Bt AL ste AR JHEste 022 7HEE
O LNG-FPSO At 39 #HeS F2 &8o] s E LNGFPSO 5 we F
ZAHA el Feate] B, b F 9ol & A W 1 stu
W AzdedE F8&A F9 T AT

HN

34,7694 751 9

ATFH(HE) FYAYL 20104 71Fe] Ewrtel @rtz gshd oS3

- 103 —



No | M= Pt a9 | a9y |saq |egn | A |
0 2010 - - - - - - - -
1 2011 | 1941 | 1xb 300 2,890 924 - 4,114 3,863
2 2012 257 22} 400 2,714 | 1,540 - 4,654 4,103
3 2013 32k 300 2,816 | 9,047 - | 12,163 | 10,069
4 2014 36 42t 500 2,778 | 9,416 500 | 13,194 | 10,256
5 2015 53F 500 2,648 | 5,227 500 8,875 6,478
Al 2,000 | 13,846 | 26,154 | 1,000 | 43,000 | 34,769

- LNG-FPSO Az 71 Augied ZAske] ¢ 201d7H2016-20353) <]
LNG-FPSO 7485 4%

O AAIA ] LNG-FPSO HdxF8+v 7] AldEokdA AuE ] #ddAe] A
WALE (2008~2014 : TFoAH B A AE 7IRE St vy AxF8E Oe
2ol 371A18 AyE g

— 02016-2035'd LNG-FPSO AZFQ (AAA A& 7|F) 3 Alyug L

(A9 A4 = A434 571 934 34
e 2008~201419] AT B FTAH ARE 7|2E o vl Hxyevt
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O =a%9 4% = izsggz:; s7b oA Bd
* 2008~2014'd¢] WFod B o Fsd A8
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o

g
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2\

7122 st wY HzFart

o HE Fa7} Azl B4F okh Frhe s ZrMAYL E3)
O %44 = 27470 32« w9d B
e 2008~2014 3¢9 W3 L gz A AFE FT 2010~10143 5d7H] T
Sa7) Mol ALHE B
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- 471 37kA AlgE] 2ol o

o

geet o)

<% 7-4> MAANFS LNG-FPSO AZ448 o= AUaL

[e)
s

(H$): i wkel)
% LNG-FPSOAZ 42 ¥W7H20107]F) | LNG-FPSOHZF L : #7H201071F)
| WS e e
| ag | ¢ Pk 233 T ik Chel T8
2 Jrpie P (2010~2014: e I (2010~2014:
5B ) 5B EHS)
2008 2,000,000 2,000,000
2009 2,750,000 4,016,901
7
S0 2010 3,500,000 | 5,196,712
=
1 2011 4,250,000 6,033,802
il 2 2012 5,000,000 6,683,099
;_T? 3 2013 5,750,000 7,213,613
7F 4 2014 6,500,000 7,662,157
5 2015 7,250,000 8,050,703
1 6 2016 8,000,000 8,393,425 5,200,000 5,482,673 5,752,300 3,563,737
2 7 2017 8,750,000 8,700,000 5,200,000 5,630,679 5,598,504 3,346,232
3 8 2018 9,500,000 8,977,331 5,200,000 5,740,196 5,424,383 3,142,002
4 9 2019 10,250,000 9,230,514 5,200,000 5,815,371 5,236,962 2,950,237
5 10 2020 11,000,000 9,463,420 5,200,000 5,859,986 5,041,410 2,770,175
6 11 2021 11,750,000 9,679,058 5,200,000 5,877,494 4,841,583 2,601,104
7 12 2022 12,500,000 9,879,811 5,200,000 5,871,036 4,640,378 2,442,351
8 13 2023 13,250,000 10,067,604 5,200,000 5,843,472 4,439,982 2,293,287
9 14 2024 14,000,000 10,244,008 5,200,000 5,797,403 4,242,046 2,153,321
10 15 2025 14,750,000 10,410,326 5,200,000 5,735,191 4,047,811 2,021,898
11 16 2026 15,500,000 10,567,649 5,200,000 5,658,978 3,858,199 1,898,496
12 17 2027 16,250,000 10,716,901 5,200,000 5,570,703 3,673,888 1,782,625
13 18 2028 17,000,000 10,858,869 5,200,000 5,472,125 3,495,358 1,673,826
14 19 2029 17,750,000 10,994,232 5,200,000 5,364,828 3,322,939 1,571,668
15 20 2030 18,500,000 11,123,577 5,200,000 5,250,245 3,156,838 1,475,745
16 21 2031 19,250,000 11,247,415 5,200,000 5,129,665 2,997,167 1,385,676
17 22 2032 20,000,000 11,366,198 5,200,000 5,004,246 2,843,962 1,301,104
18 23 2033 20,750,000 11,480,321 5,200,000 4,875,028 2,697,199 1,221,694
19 24 2034 21,500,000 11,590,137 5,200,000 4,742,943 2,556,807 1,147,130
20 25 2035 22,250,000 11,695,959 5,200,000 4,608,821 2,422,678 1,077,118
Al 339,500,000 | 253,543,744 104,000,000 | 109,331,082 | 80,290,397 41,819,426
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<& 75> AAANEY 4RI wE I 52 59 F4 (20104 7 7€)

(291 rked)

f A

] AP HZA EET RN ERTEN
BB AA LNG-FPSO A5 2 Sxgy Szg 789
913 e e e R
7] h = x] =}
| 2 A | =2 | T°
s b4 e 5 (2010~2014: 75% 50% 75% 50% 75% 50%
¥ agady
7]
=
o 0| 2010
=
1| 2011
a2 2012
3 3| 2013
7F 4 | 2014
5| 2015
1 | 6| 2016 | 5,482,673| 5,752,300| 3,563,737| 4,112,005| 2,741,336| 4,314,225| 2,876,150| 2,672,803| 1,781,869

2 | 72017 | 5,630,679| 5,598,504| 3,346,232| 4,223,010 2,815,340| 4,198,878| 2,799,252| 2,509,674 1,673,116

3 | 8| 2018 | 5,740,196| 5,424,383| 3,142,002| 4,305,147| 2,870,098| 4,068,288| 2,712,192| 2,356,502| 1,571,001

4 | 9 2019 | 5,815,371 5,236,962| 2,950,237| 4,361,528 2,907,685| 3,927,722| 2,618,481 212,678| 1,475,118

5 | 10| 2020 | 5,859,986| 5,041,410| 2,770,175| 4,394,990/ 2,929,993 3,781,058| 2,520,705| 2,077,632 1,385,088

6 | 11| 2021 | 5,877,494| 4,841,583 2,601,104| 4,408,120| 2,938,747| 3,631,187| 2,420,792| 1,950,828 1,300,552

7 | 12| 2022 | 5,871,036| 4,640,378 2,442,351| 4,403,277| 2,935,518| 3,480,284| 2,320,189 1,831,763| 1,221,175

8 | 13| 2023 | 5,843,472| 4,439,982|  2,293,287| 4,382,604 2,921,736| 3,329,987| 2,219,991| 1,719,965| 1,146,644

9 | 14| 2024 | 5,797,403| 4,242,046 2,153,321| 4,348,053| 2,898,702| 3,181,535| 2,121,023| ,614,991| 1,076,661

10 | 15| 2025 | 5,735,191| 4,047,811 2,021,898 4,301,393| 2,867,596| 3,035,858| 2,023,905| 1,516,423| 1,010,949

11 | 16| 2026 | 5,658,978| 3,858,199 1,898,496| 4,244,233 2,829,489| 2,893,649| 1,929,100| 1,423,872 949,248

12 | 17| 2027 | 5,570,703| 3,673,888 1,782,625| 4,178,028| 2,785,352| 2,755,416| 1,836,944| 1,336,969 891,313

13 | 18| 2028 | 5,472,125| 3,495,358 1,673,826| 4,104,093| 2,736,062/ 2,621,519| 1,747,679| 1,255,370, 836,913

14 | 19| 2029 | 5,364,828| 3,322,939| 1,571,668| 4,023,621| 2,682,414| 2,492,204| 1,661,469| 1,178,751| 785,834

15| 20| 2030 | 5,250,245| 3,156,838| 1,475,745| 3,937,684/ 2,625,123| 2,367,628| 1,578,419| 1,106,808 737,872

16 | 21| 2031 | 5,129,665| 2,997,167 1,385,676| 3,847,248| 2,564,832| 2,247,875 1,498,584| 1,039,257, 692,838

17 | 22| 2032 | 5,004,246| 2,843,962| 1,301,104| 3,753,184| 2,502,123| 2,132,972| 1,421,981| 975,828 650,552

18 | 23| 2033 | 4,875,028| 2,697,199 1,221,694| 3,656,271| 2,437,514| 2,022,900| 1,348,600| 916,270 610,847

19 | 24| 2034 | 4,742,943 2,556,807| 1,147,130| 3,557,207 2,371,471| 1,917,605| 1,278,404| 860,348| 573,565

20 | 25| 2035 | 4,608,821| 2,422,678| 1,077,118/ 3,456,616| 2,304,410| 1,817,008| 1,211,339| 807,838 538,559

Al 109,331,082|80,290,397| 41,819,426 81,998,312 54,665,541| 60,217,797 40,145,198 31,364,569 | 20,909,713
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[1% 7.8] LNG-FPSO Axo| W& AXuE(AZE $HF7] vl8)T2(%)

ol

o2 B ALY MEIAE ZerlA 7]
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2% ,a;?é SRR E A A AR m}%

5% 20% 15% 35% 25%
= 6.80% | 2.50% 0.00% | 2.50% 0.00% | 1.72% | 6.86%
TE1AHR 2.50% 2.50% 1.38% 5.50%
FZA R 6.80% 0.34% | 1.36%
3 2143} =) 0.00% | 16.20% 10.70% | 7.20% 320% | 817% | 32.66%
A 4-1337) 9.00% 6.00% | 3.90% 1.80% | 4.52% | 18.06%
A B4-27}7) 3.60% 2.40% | 1.70% 0.70% | 1.85% | 7.40%
A F4-3374A) 3.60% 230% | 1.60% 0.70% | 1.80% | 7.20%
3l A1 537} A 0.00% | 22.10% 18.50% | 15.00% 10.70% | 15.12% | 60.48%
A 5513244 11.30% 6.00% | 2.60% 1.80% | 4.52% | 18.08%
A F5-23}HA] 4.00% | 10.80% | 11.60% 6.50% | 811% | 32.42%
A B 5374 6.80% 1.70% | 0.80% 2.40% | 250% | 9.98%
A 6.80% | 40.80% | 29.20% | 24.70% 13.90% | 25.00% | 100.00%

% Al 9127)% 50%S 10008 B o), B AL B3 7| A 7de 73

- 109 -



- A7 %Hﬂr o] LNG-FPSO AZAPF(RAA) 2o F4, W FF&(FFY)
F4, IFFdel gk 2P R S F, INGFPSO AFEe] 7|9 eE sk
AFe]ehe] 4& AJ(F7IHA) FEs FHE & Ae

O 71 AvEled F RIHA F AAGY HFT R FAH AR A 2E
QoFetd T 25

— AU LE R FE ARG R
O A93(84 7k 984 BN SWlGA F578 75% 45+9] ¥/ @ <#7-8>
O AEARAEA 578 934 B)A SHGA 578 50% 359 F77HA - & A
O 2a38%E=E284 27k 84 FA SHdA 778 5% 359 F7PH @ <& 7-9>
[ 2a343E@234 57k 84 A sldAl 758 50% B9 F7PHA] - & A%
O F378(E7 7 A vl B A S GA F58 75% 3¢9 ¥77H @ <& 7-10>
O F42E7H7E AL vl B3)A WA 58 50% 359 F77H - & A

- 110 —



- AYPZZAEE S GBE A QA 78 5% A5 FOEA
<i# 7-8> A AAFIL FFEE AdE AA(FIHA) FF
D AFARA 5% rFEY A5 (2010 d7F 71E) (S5 - ke
3 g@:ﬂ?*] .. . *]-E] 9 ‘;’4 (—‘?—7}7}1‘] )
. 3l ;q—];i%ﬂ F FI7M71A =271+ 255(1202;%; F£7)9=
Nd | & | e= A
il - FdPdIA | SRAA 2 A FIAIA | EAA 27
= (20107)3)
75% 54211% | 0.7198% 1250% | 12.50%
ZE 0 | 2010
1 | 2011
2 | 2012
;‘%j& 3| 2013
4 | 2014
5 | 2015
1 | 6 | 2016 | 4112005 | 222916 29,598 | 252,514 27,864 3,700 | 31,564
2 | 7 | 2017 | 4223010 | 228934 30,397 | 259,331 28,617 3,800 | 32416
3 | 8 | 2018 | 4305147 | 233386 30,988 | 264,375 29,173 3874 | 33,047
4 | 9 | 2019 | 4361,528| 236443 31,304 | 267,837 29,555 3924 | 33480
5 | 10 | 2020 | 4394990 | 238257 | 31,635 | 269,892 29,782 3954 | 33,736
6 | 11 | 2021 | 4408120 | 238969 31,730 | 270,698 29,871 3966 | 33,837
7 | 12 | 2022 | 4403277 | 238,706 31,695 | 270,401 29,838 3962 | 33,800
8 | 13 | 2023 | 4382604 | 237,585 31,546 | 269,131 29,698 3943 | 33,641
9 | 14 | 2024 | 4348053 | 235712 31,297 | 267,010 29,464 3912 | 33,376
10 | 15 | 2025 | 4,301,393 | 233,183 30,961 | 264,144 29,148 3,870 | 33,018
11 | 16 | 2026 | 4244233 | 230,084 30,550 | 260,634 28,761 3819 | 32,579
12 | 17 | 2027 | 4178028 | 226495 30,073 | 256,568 28,312 3,759 | 32,071
13 | 18 | 2028 | 4,104,093 | 222487 | 29541 | 252,028 27,811 3,693 | 31,504
14 | 19 | 2029 | 4,023,621 | 218,125 28,962 | 247,087 27,266 3620 | 30,886
15 | 20 | 2030 | 3,937,684 | 213,466 28,343 | 241,809 26,683 3543 | 30,226
16 | 21 | 2031 | 3,847,248 | 208,563 27,692 | 236,256 26,070 3462 | 29,532
17 | 22 | 2082 | 3,753,184 | 203464 27,015 | 230,479 25,433 3377 | 28810
18 | 23 | 2033 | 3656271 | 198,210 26,318 | 224,528 24,776 3290 | 28,066
19 | 24 | 2034 | 3557207 | 192,840 25,605 | 218,445 24,105 3201 | 27,306
20 |25 [2035 | 3456616 | 187,387 | 24,881 | 212,267 23,423 3110 | 26,533
g 81,998,312 | 4445210 | 590,224 | 5,035,434 555,651 | 73,778 | 629,429
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I9(=18A 27k F

<F 79> A AAFEHR FFEE ALY A(FIHA) FF
 EOYPAARZA 75%TTFES A5 (20108 AV 1) (S5 )

: A - AR 2 (F A7)
| g raY F R ()3 71 50%xAt
;_]] _‘g—_ ER %‘4;1;{‘93 7|9 % 25% ¥
a) g 00z | FEFA | £A8A | 24 I | 2BWA | 27

75% 54211% | 0.7198% 12.50% | 12.50%

7]
G| 0200
=

1 | 2011
1 2| 2012
j 3 | 2013
| 4| 2014

5 | 2015
1 | 62016 4314225 | 233878 | 31,054 | 264,932 29,235 3,882 | 33,117
2 | 7| 2017 4198878 | 227,625 | 30,224 | 257,849 28,453 3,778 | 32,231
3 | 82018 4068288 | 220546 | 29,284 | 249,829 27,568 3,660 | 31,229
4 | 92019 3,927,722 | 212,926 | 28272 | 241,197 26,616 3,534 | 30,150
5 | 10| 2020 3,781,058 | 204,975 | 27,216 | 232,191 25,622 3,402 | 29,024
6 | 11| 2021 3,631,187 | 196850 | 26,137 | 222,988 24,606 3,267 | 27,873
7 | 12| 2022 3,480,284 | 188,670 | 25051 | 213,721 23,584 3131 | 26,715
8 | 13| 2023 3,320,987 | 180,522 | 23,969 | 204,491 22,565 2,99 | 25561
9 | 14| 2024 3,181,535 | 172,474 | 22,901 | 195375 21,559 2,863 | 24422
10 | 15 | 2025 3,035,858 | 164,577 | 21,852 | 186,429 20,572 2,732 | 23,304
11 | 16 | 2026 2,893,649 | 156868 | 20,828 | 177,696 19,608 2,604 | 22212
12 | 17| 2027 2755416 | 149,374 | 19,833 | 169,207 18,672 2479 | 21,151
13 | 18 | 2028 2,621,519 | 142,115 | 18870 | 160,985 17,764 2,359 | 20,123
14 | 19 | 2029 2492204 | 135105 | 17,939 | 153,044 16,888 2242 | 19,130
15 | 20 | 2030 2,367,628 | 128352 | 17,042 | 145394 16,044 2130 | 18,174
16 | 21 | 2031 2,247,875 | 121,860 | 16,180 | 138,040 15,232 2,023 | 17,255
17 | 22| 2032 2132972 | 115631 | 15353 | 130,984 14,454 1,919 | 16373
18 | 23| 2033 2,022,900 | 109,663 | 14,561 | 124,224 13,708 1,820 | 15528
19 | 24 | 2034 1,917,605 | 103,955 | 13,803 | 117,758 12,994 1,725 | 14,720
20 |25 | 2035 1,817,008 98,502 | 13,079 | 111,581 12,313 1,635 | 13,948

&7 60,217,797 | 3,264,467 | 433,448 | 3,697,915 408,058 | 54,181 | 462,239
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- FAEIHAIZE AR v3E A Sl DA FE 5% B B
<# 710> AFe) BFFET £FeE A W) A
TR B%TTEe A (20109 @V 719) (S5 k)
3 E A AF H 9} (F-7}71A])
A | o TFEd F R (A27)E 50%xA%E 7H %
9] jg: de | FYFFY 25% 318)
7] &7
7t | @ (20107];_) FLIA | &BAA 27 JLdYd A | £AHA 2 A
= 75% 5.4211% | 0.7198% 12.50% | 12.50%
7]
& | 0] 2010
=
1 | 2011
a1 2| 2012
T 3 | 2013
7]
S| 4| 2014
5 | 2015
1| 6| 2016 2,672,803 144,895 19,239 | 164,134 18,112 2,405 20,517
2| 7| 2017 2,509,674 136,052 18,065 | 154,117 17,006 2,258 19,265
3| 8| 2018 2,356,502 127,748 16,962 | 144,710 15,969 2,120 18,089
4| 9| 2019 2,212,678 119,951 15,927 | 135,878 14,994 1,991 16,985
5 | 10| 2020 2,077,632 112,630 14,955 | 127,585 14,079 1,869 15,948
6 | 11| 2021 1,950,828 105,756 14,042 | 119,798 13,220 1,755 14,975
7 | 12| 2022 1,831,763 99,302 13,185 | 112,487 12,413 1,648 14,061
8 | 13| 2023 1,719,965 93,241 12,380 | 105,621 11,655 1,548 13,203
9 | 14| 2024 1,614,991 87,550 11,625 99,175 10,944 1,453 12,397
10 | 15| 2025 1,516,423 82,207 10,915 93,122 10,276 1,364 11,640
11| 16 | 2026 1,423,872 77,190 10,249 87,439 9,649 1,281 10,930
12| 17| 2027 1,336,969 72,478 9,624 82,102 9,060 1,203 10,263
13 | 18 | 2028 1,255,370 68,055 9,036 77,091 8,507 1,130 9,636
14 | 19| 2029 1,178,751 63,901 8,485 72,386 7,988 1,061 9,048
15| 20| 2030 1,106,808 60,001 7,967 67,968 7,500 996 8,496
16 | 21| 2031 1,039,257 56,339 7,481 63,820 7,042 935 7,977
17 | 22| 2032 975,828 52,901 7,024 59,925 6,613 878 7,491
18 | 23| 2033 916,270 49,672 6,595 56,267 6,209 824 7,033
19 | 24 | 2034 860,348 46,640 6,193 52,833 5,830 774 6,604
20 |25 | 2035 807,838 43,794 5,815 49,609 5,474 727 6,201
A 31,364,569 | 1,700,305 225,762 | 1,926,067 212,538 28220 | 240,758
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WA THAA 75 75% B9 HlE-

e
10
M
1%

<3 7-11> ¥lg-9e] ¥4 dx
L AFAFA 5% 550 A(20108 A} 7)F) (9] ML)
AL Y (77
o golg A8 ) (G SO%M}%I(—G 71045) 25% 3L2]) H]%Eq
A | ax | 9T [etets | 9999 | 2424 24 sl
12.50% 12.50%
Edx= 0 2010

1 2011 -3,863 -3,863

2 2012 -4,103 -7,966

AL 717 3 2013 -10,069 -18,035
4 2014 -10,256 -28,291

5 2015 -6,478 -34,769

1 6 2016 27,864 3,700 31,564 -3,205
2 7 2017 28,617 3,800 32,416 29,212
3 8 2018 29,173 3,874 33,047 62,258
4 9 2019 29,555 3,924 33,480 95,738
5 10 2020 29,782 3,954 33,736 129,475
6 11 2021 29,871 3,966 33,837 163,312
7 12 2022 29,838 3,962 33,800 197,112
8 13 2023 29,698 3,943 33,641 230,753
9 14 2024 29,464 3,912 33,376 264,130
10 15 2025 29,148 3,870 33,018 297,148
11 16 2026 28,761 3,819 32,579 329,727
12 17 2027 28,312 3,759 32,071 361,798
13 18 2028 27,811 3,693 31,504 393,302
14 19 2029 27,266 3,620 30,886 424,187
15 20 2030 26,683 3,543 30,226 454,413
16 21 2031 26,070 3,462 29,532 483,945
17 22 2032 25,433 3,377 28,810 512,755
18 23 2033 24,776 3,290 28,066 540,821
19 24 2034 24,105 3,201 27,306 568,127
20 25 2035 23,423 3,110 26,533 594,660
FHA -34,769 555,651 73,778 629,429 18.10

B/C B/C Ratio
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- ZOJYRAREDZH 7k THE B)A FHAA FFE 5% Ao Bl Ry
<# 7-12> Bl§-He] ¥4 27
L 2PN 5% 5789 A$20108 @t 7)F) (291: k)
H] & (A7 ul) Jaihiydde H &7 o
9| g |, (913 71€50%* AL 9 = 7] o E25%31 21)
713t il d7H201071E) | LA | =LA &A (FA)
12.50% 12.50%
NEAE 0 2010

1 2011 -3,863 -3,863

2 2012 -4,103 -7,966

AT | 3 2013 -10,069 -18,035
4 2014 -10,256 228,291

5 2015 -6,478 -34,769

1 6 2016 29,235 3,882 33,117 -1,652

2 7 2017 28,453 3,778 32,231 30,579
3 8 2018 27,568 3,660 31,229 61,807
4 9 2019 26,616 3,534 30,150 91,957
5 10 2020 25,622 3,402 29,024 120,981
6 11 2021 24,606 3,267 27,873 148,854
7 12 2022 23,584 3,131 26,715 175,569
8 13 2023 22,565 2,996 25,561 201,131
9 14 2024 21,559 2,863 24,422 225,553
10 15 2025 20,572 2,732 23,304 248,856
11 16 2026 19,608 2,604 2,212 271,068
12 17 2027 18,672 2,479 21,151 292,219
13 18 2028 17,764 2,359 20,123 312,342
14 19 2029 16,888 2,242 19,130 331,473
15 20 2030 16,044 2,130 18,174 349,647
16 21 2031 15,232 2,023 17,255 366,902
17 2 2032 14,454 1,919 16,373 383,275
18 23 2033 13,708 1,820 15,528 398,803
19 24 2034 12,994 1,725 14,720 413,523
20 25 2035 12,313 1,635 13,948 427,470
Egl -34,769 408,058 54,181 462,239 13.29

B/C B/C Ratio
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- AHEIAE A wBE BN 2UQA S-S 75% A9 vlE-ReRy
<3 713> WE-He 24 A3
FRZA 75%TTFES 7352010 A7t V1) (S5 k)
H] & (27Hl) ﬁmlﬁq (_?;7}7}5(]) H] -3 9
9| wds | o (1= 71€50%* At A < 7] & E25%31 )
713t Fik:3 #7H201071F) | DA | £RATA & CFA)
12.50% 12.50%
NEAE 0 2010
1 2011 -3,863 -3,863
2 2012 -4,103 -7,966
AT 7)7t 3 2013 -10,069 -18,035
4 2014 -10,256 -28,291
5 2015 -6,478 -34,769
1 6 2016 18,112 2,405 20,517 -14,252
2 7 2017 17,006 2,258 19,265 5,012
3 8 2018 15,969 2,120 18,089 23,101
4 9 2019 14,994 1,991 16,985 40,086
5 10 2020 14,079 1,869 15,948 56,034
6 11 2021 13,220 1,755 14,975 71,009
7 12 2022 12,413 1,648 14,061 85,070
8 13 2023 11,655 1,548 13,203 98,272
9 14 2024 10,944 1,453 12,397 110,669
10 15 2025 10,276 1,364 11,640 122,310
11 16 2026 9,649 1,281 10,930 133,239
12 17 2027 9,060 1,203 10,263 143,502
13 18 2028 8,507 1,130 9,636 153,138
14 19 2029 7,988 1,061 9,048 162,187
15 20 2030 7,500 996 8,496 170,683
16 21 2031 7,042 935 7,977 178,660
17 22 2032 6,613 878 7,491 186,151
18 23 2033 6,209 824 7,033 193,184
19 24 2034 5,830 774 6,604 199,788
20 25 2035 5,474 727 6,201 205,989
7 -34,769 212,538 28,220 240,758 6.92
B/C B/C Ratio
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Al -l ojM & AFel FIEA] FA, AFIE Tl Es d A 257
=2 o F 7le NN o2 AYsta 1 7]

[e)
e Edte] 489S, 1 A7 ARG AR 50% x 25%]

of
N
ity
=
r
Il
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N
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2
fru
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off
Lo
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Je AL FleE 94 Hlele BEAF Ave] tig SHPelmE Al
APUFR sho] WA BAL FYRAS. 1714 A JAE WERAE o
&3} ol 5744 A2 F4

"AlY 71z HEH A,
O A 719 = = 50% x 15%2] F71&M4 = 75%
O AFE 719 = = 50% x 20%9] F7]1=/MAd = 10.0%
O AFE 7199 % = 50% x 25%2] F7]1&EMA = 125%
O AFE 719 = = 50% x 30%2] F7]1=/MAd = 15.0%
O AFE 719 = = 50% x 35%2] F7]1&MA = 17.5%

AR 71 o] Wt W W% #4 AARE a0k <& 716> B

H|§-HJE A A3 B/C Ratio
A AR AAA FEL PR =
7= 75% 50% 75% 50% 75% 50%
AN 3Z O I~ Z O A< Z O A~ Z O 2~ 32 O AN 3Z O
TT = T T = T T = T = T = TTE
7.50% 10.86 7.24 7.98 5.32 415 2.77
10.00% 14.48 9.66 10.64 7.09 5.54 3.69
12.50% 18.10 12.07 13.29 8.86 6.92 4.62
15.00% 21.72 14.48 15.95 10.64 8.31 5.54
17.50% 25.34 16.90 18.61 12.41 9.69 6.46
AR S Ve mE Hl8-He] HifE B4 Ao A 2 AJARY
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<E 717> AANZ] AZHFel e T £5eE S5 FY010d BTt 7)F)
(91 Rk
A3 A AR I3 A AA XL A
B AALNC oS T R ) P
] g% ’ %JHZMWI—‘EL%% : BH7H201071F) | : E¥H7K20107]1%) | @ E%7H20107]F)
7
7;1 4 =2 (20—;0~2014 75% 50% 75% 50% 75% 50%
e b : 5% B
1Z1 9010
A=
2011
2012
3; 2013
2014
2015
1 | 2016 | 8,000,000 | 8393425 | 5200,000 | 6,000,000 | 4,000,000 | 6295069 | 4,196,712 | 3,900,000 | 2,600,000
2 | 2017 | 8750,000 | 8,700,000 | 5200,000 | 6,562,500 | 4,375,000 | 6,525,000 | 4,350,000 | 3,900,000 | 2,600,000
3 | 2018 | 9500000 | 8977331 | 5200000 | 7125000 | 4,750,000 | 6,732,998 | 4,488,665 | 3,900,000 | 2,600,000
4 | 2019 (10,250,000 | 9,230,514 | 5,200,000 | 7,687,500 | 5125000 | 6,922,886 | 4,615257 | 3,900,000 | 2,600,000
5 | 2020 | 11,000,000 | 9463420 | 5200,000 | 8250,000 | 5500000 | 7,097,565 | 4,731,710 | 3,900,000 | 2,600,000
6 | 2021 | 11,750,000 | 9,679,058 | 5200,000 | 8812500 | 5875000 | 7,259,293 | 4,839,529 | 3,900,000 | 2,600,000
7 | 2022 |12500,000 | 9879811 | 5200,000 | 9375000 | 6,250,000 | 7,409,859 | 4,939,906 | 3,900,000 | 2,600,000
8 | 2023 |13,250,000 | 10,067,604 | 5200,000 | 9,937,500 | 6625000 | 7,550,703 | 5,033,802 | 3,900,000 | 2,600,000
9 | 2024 | 14,000,000 | 10,244,008 | 5,200,000 | 10,500,000 | 7,000,000 | 7,683,006 | 5122,004 | 3,900,000 | 2,600,000
10 | 2025 | 14,750,000 | 10,410,326 | 5,200,000 | 11,062500 | 7,375,000 | 7,807,744 | 5205163 | 3,900,000 | 2,600,000
11 | 2026 | 15,500,000 | 10,567,649 | 5,200,000 | 11,625,000 | 7,750,000 | 7,925,737 | 5,283,825 | 3,900,000 | 2,600,000
12 | 2027 | 16,250,000 | 10,716901 | 5,200,000 | 12,187,500 | 8,125,000 | 8,037,676 | 5358450 | 3,900,000 | 2,600,000
13 | 2028 | 17,000,000 | 10,858,869 | 5,200,000 | 12,750,000 | 8,500,000 | 8,144,152 | 5429435 | 3,900,000 | 2,600,000
14 | 2029 | 17,750,000 { 10,994,232 | 5,200,000 | 13,312500 | 8875000 | 8245674 | 5497116 | 3,900,000 | 2,600,000
15 | 2030 | 18,500,000 | 11,123,577 | 5,200,000 | 13,875,000 | 9,250,000 | 8,342,682 | 5561,788 | 3,900,000 | 2,600,000
16 | 2031 | 19,250,000 | 11,247,415 | 5,200,000 | 14,437,500 | 9,625,000 | 8435561 | 5,623,708 | 3,900,000 | 2,600,000
17 | 2032 | 20,000,000 | 11,366,198 | 5,200,000 | 15,000,000 | 10,000,000 | 8,524,649 | 5,683,099 | 3,900,000 | 2,600,000
18 | 2033 | 20,750,000 | 11,480,321 | 5,200,000 | 15,562,500 | 10,375,000 | 8,610,241 | 5,740,161 | 3,900,000 | 2,600,000
19 | 2034 | 21,500,000 | 11,590,137 | 5,200,000 | 16,125,000 | 10,750,000 | 8,692,603 | 5,795,069 | 3,900,000 | 2,600,000
20 | 2035 | 22,250,000 | 11,695,959 | 5,200,000 | 16,687,500 | 11,125,000 | 8,771,969 | 5847,979 | 3,900,000 | 2,600,000
Al 302,500,000 | 206,686,756 | 104000000 | 226,875,000 | 151,250,000 | 155,015,067 | 108343378 | 78,000,000 | 52,000,000
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— "AYEe 2 A= JdHddEg BEAETF Uit ¥
[ A988(84 57k dad #)A =9 58 75% 4] Addaay © <x 718>
O Ag3FAEA S7k 938 FA)A TUlQA 558 50% B85 Adaadas . 1 A
[ 2a3ETEH 57k T894 IA WAl 7578 7% 7259 A8 8d) : <i 719>
O 2a3E134 57k 84 IA TUdAl 758 50% 7259 Aiddas . 1 A
[ F37%(F7H7F BA: vad A S QA 758 5% 73%% AdAdas <k 720>
[ F37%8F7H7F BA: vi3d A SUlGAl 58 50% 459 Agdadas . 1 A
<# 718> A9 AAFEY FFEE AFVIAEE 1Ee AddBan F4
AFRZA 75% &9 4520109 BHIL 7]E) (SH$1: wiwked, 1)
A AZFA
FF&d A7 EE 2EI AddBEaT] H)
FYFEFY
CE)) A 277X +4 Fg ezt
e | yg 2dy | fean | f2ad | f2ag | 1099
dkis (20107]) (*) (*) () (+)
1.751318 0.489473 F7H7HA 10.9 AFdBASF
SRS
75% 12.5% 12.5% ;}T z 72 12.5% A 7] A = (%)
7%
AL 2010
2011
o 2012
EES T
- 2014
2015
1 2016 6,000,000 1,313,489 367,105 -367,105 8,175
2 2017 6,562,500 1,436,628 401,521 -401,521 8,941
3 2018 7,125,000 1,559,768 435,937 -435,937 9,708
4 2019 7,687,500 1,682,907 470,353 -470,353 10,474
5 2020 8,250,000 1,806,047 504,769 -504,769 11,241
6 2021 8,812,500 1,929,186 539,185 -539,185 12,007
7 2022 9,375,000 2,052,326 573,601 -573,601 12,773
8 2023 9,937,500 2,175,465 608,017 -608,017 13,540
9 2024 10,500,000 2,298,605 642,433 -642,433 14,306
10 2025 11,062,500 2,421,744 676,849 -676,849 15,073
11 2026 11,625,000 2,544,884 711,265 -711,265 15,839
12 2027 12,187,500 2,668,024 745,682 -745,682 16,605
13 2028 12,750,000 2,791,163 780,098 -780,098 17,372
14 2029 13,312,500 2,914,303 814,514 -814,514 18,138
15 2030 13,875,000 3,037,442 848,930 -848,930 18,905
16 2031 14,437,500 3,160,582 883,346 -883,346 19,671
17 2032 15,000,000 3,283,721 917,762 -917,762 20,438
18 2033 15,562,500 3,406,861 952,178 -952,178 21,204
19 2034 16,125,000 3,530,000 986,594 -986,594 21,970
20 2035 16,687,500 3,653,140 1,021,010 -1,021,010 22,737
Al 226,875,000 49,666,284 13,881,148 | -13,881,148 309,117
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<E 719> A3 AZFID $FeE AQUIAES n e AQARED} F4
c ZAFAARAN BrTFEY A5(010d EWTE 7)) (&9 wnk, <)
2IFAEZA
e AR7IEE 1T APABES H] 3
ST
(g AAfd | B77EA | SR | A9RLES
He | g B} a3 wdE a3 :91/109 4
71k |7 (201071 %) (+) (+) ) (+)
1751318 | 0489473 | R7}7}1x 10.9 T BAT
Faas
75% 12.5% 12.5% UHE E 12.5% A7) 4 = (%)
71
A= | 2010
2011
.- 2012
|28
2014
2015
1 | 2016 6,295,069 | 1,378,083 385,158 -385,158 8,577
2 | 2017 6,525,000 | 1,428,419 399,226 -399,226 8,890
3 | 2018 6,732,998 | 1,473,953 411,953 -411,953 9,174
4 | 2019 6,922,886 | 1515522 423,571 -423,571 9,432
5 | 2020 7,097,565 | 1,553,762 434,258 -434,258 9,670
6 | 2021 7,259,293 | 1,589,166 444,154 444,154 9,891
7 | 2022 7,409,859 | 1,622,127 453,366 -453,366 10,096
8 | 2023 7,550,703 | 1,652,960 461,983 -461,983 10,288
9 | 2024 7,683,006 | 1,681,923 470,078 -470,078 10,468
10 | 2025 7,807,744 | 1,709,230 477,710 477,710 10,638
11 | 2026 7,925,737 | 1,735,061 484,929 -484,929 10,799
12 | 2027 8,037,676 | 1,759,566 491,778 -491,778 10,951
13 | 2028 8,144,152 | 1,782,875 498,293 -498,293 11,096
14 | 2029 8,245,674 | 1,805,100 504,504 -504,504 11,235
15 | 2030 8,342,682 | 1,826,336 510,440 -510,440 11,367
16 | 2031 8,435,561 | 1,846,669 516,122 -516,122 11,493
17 | 2032 8,524,649 | 1,866,171 521,573 -521,573 11,615
18 | 2033 8,610,241 | 1,884,909 526,810 -526,810 11,731
19 | 2034 8,692,603 | 1,902,939 531,849 -531,849 11,844
20 | 2035 8,771,969 | 1,920,313 536,705 -536,705 11,952
7 155,015,067 | 33,935,085 | 9,484,461 | -9,484,461 211,208
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<% 7-20> A

TR 75%TTFEY 7452010 ELRS S )|
47 Al
FFEd AHR7I9EE nEE AddBEH H] 3
SHFFY
H e g o) | AARE | BoikR | FERE | AYRdEd
713t EH7t a3 FrEad a3 217109 €
(20107]%) *) *) ) *)
1.751318 | 0489473 | X}713) 10.9 LTI BASF
Fea
75% 12.5% 12.5% UE FA 12.5% A 7] o = (%)
71 2010
A=
2011
.. 2012
i 2013
2014
2015
1 2016 3,900,000 853,768 238,618 238,618 5,314
2 2017 3,900,000 853,768 238,618 238,618 5,314
3 2018 3,900,000 853,768 238,618 238,618 5,314
4 2019 3,900,000 853,768 238,618 238,618 5,314
5 2020 3,900,000 853,768 238,618 238,618 5,314
6 2021 3,900,000 853,768 238,618 238,618 5,314
7 2022 3,900,000 853,768 238,618 238,618 5,314
8 2023 3,900,000 853,768 238,618 238,618 5,314
9 2024 3,900,000 853,768 238,618 238,618 5,314
10 2025 3,900,000 853,768 238,618 238,618 5,314
11 2026 3,900,000 853,768 238,618 238,618 5,314
12 2027 3,900,000 853,768 238,618 238,618 5,314
13 2028 3,900,000 853,768 238,618 238,618 5,314
14 2029 3,900,000 853,768 238,618 238,618 5,314
15 2030 3,900,000 853,768 238,618 238,618 5,314
16 2031 3,900,000 853,768 238,618 238,618 5,314
17 2032 3,900,000 853,768 238,618 238,618 5,314
18 2033 3,900,000 853,768 238,618 238,618 5,314
19 2034 3,900,000 853,768 238,618 238,618 5,314
20 2035 3,900,000 853,768 238,618 238,618 5,314
Al 78,000,000 | 17,075,351 | 4,772,362 -4,772,362 106,275

- 129 -




O & AMie] AgspdAstel o3 20:37ke] AgAuEI EAARE T A s
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(AP 71 E = 50%x25% = 12.5%9] B-F) : 20d%F FA (D9 Heked, )
AdaBEy 4%
T8 A4 ZA 233874 T4
75% 50% 75% 50% 75% 50%
TFE | FFE | FFE | FFE | FFE | FFE
A2 33,110,85 | 33,935,08 | 22,623,39
o s 49,666,284 17,075,351 | 11,383,567
T a 6 5 0
I
o s 13,881,148 | 9,254,099 | 9,484,461 | 6,322,974 | 4,772,362 | 3,181,575
i a
+9 -13,881,14 | -9,254,09 -6,322,97
o s -9,484,461 -4,772,362 | -3,181,575
T a T 8 9 4
=z
A 309,117 | 206,078 | 211,208 | 140,805 | 106,275 70,850
3k a 94(9Q))
< AAFEES >
O 2 #4004 Addanzt & Agel dyds Aol ofs) ddHe=s
ZleA a7y 4715, 3 Astel] o8 ZrRRlel vAdE SrbE v
Aatd el MstE ol
O S dA 58 75%< 45l olA 2087
o AFAFIA 571 A B BT EI = 49,666,284 U0 2
R
o 2aPNHEIIFH F7t: FHE BN AT ETs 33,935,080 2
44
o FAFEIHAZE BA  HlEA A AT EE 17,075351 el o 2
R
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}. LNG-FPSO Al AA o A

= AFe] AAl At 43099loR AREAFTS 29099, RIZPFEEE 1409910,
3 F AREAFS 674%, (AN EFL 326%5 AAF

- o17n] 3558%, AAAIAY] 54.11%, ZFEAIAH] 6.23%, HEATAHE] 4.08% Y

<} 81> GAE/AXE oAk

(9] - 9eke)
T5 Tz A4 A5 S 9 H Al
194 | 1xd = 300 2,890 924 0 4114
223 A = 400 2,714 1,540 0 4,654
2%HA|
3P A = 300 2,816 9,047 0 12,163
AAPA = 500 2,778 9,416 500 13,194
3HA
5ahd % 500 2,648 5,227 500 8,875
SHA 2,000 13,846 26,154 1,000 43,000
<3 82> YAIAA HEFEE il
(291 - 9eke)
T g 3 A4 3 A5 g H] Al
ol AH] 696 5,281 8,704 617 15,298
29 [AFAGH] 1,223 6,183 15,530 333 23,269
o Ak | ZHH AL 1 81 1,332 1,217 50 2,680
e H] 0 1,050 703 0 1,753
SHA 2,000 13,846 26,154 1,000 43,000
AN A5 2,000 9,000 17,000 1,000 29,000
Zg ib4s 0 4,846 9,154 0 14,000
SHA 2,000 13,846 26,154 1,000 43,000
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(39.2%)0.2 AA3

O 4dAl= Ta7d 729 71gA 9} Askd AFE Fdste AL V|Fo =z T
dike] 35% oA RIPREEES AT
O H43A|= 7¥7)E, A4l7)Ed ek FJoFd AT 3oz HHH HES HAF)
stFom, a4t vlE FAAL Az7H] 38%, ARHAGY] 47%, THEAGH] 10%, ¢
Aul 7% 8 AR
O A4 A i de g 2
- AF1FA (4-1) A2k 53 F 7699002 LNGFPSO 334 HHAA7|& ML
FX13
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FXg
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- AF1GA (1) AR 5AZE F 7699 U2 LNG-FPSO ZHE Topside A 7%

- MF23A|(5-2) dlAF2 3dZE F 1385992 LNGFPSO EHE Ax7|E /s
2%

- AR3FA (5-3)= A 57 F 4629922 LNG-FPSO Plant-CCS A 71%

<X 8-19> HA53}A]| o4t

(&9] : Wuked)
197 20A 38
T . . . . . Al
1A% | 239 E | 33 9% | 4x9% | 59 %

Az 417 515 2,935 3,149 1,688 | 8,704
Zg (AR 409 908 5,539 5,549 3,125 | 15,530
R PARERS) 53 89 329 398 348 | 1,217
AL A 45 28 244 320 66 703
A 924 1,540 9,047 9,416 5227 | 26,154
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O HA5TA, MR1TA(5-1) AN D 2y

<¥ 820> ) A53}A|, ME1TA (5-1) o4

(&9 . 9vkg)
ql 7}
Sl Al 77 374-21] H 3 =] Z—
) Al 3} A W5 A 8-2-A) R Al
1_§- =] 1 =] X1
LA = | o=
51 LNG-FPSO & E Topside
] ) A 7% N
LN? FPSO 3,000 227 | 1,389 | 4,616
ZAHE 511 LNG-FPSO Topside FEED 3}
HAANE | 712 7k
N LNG-FPSO B ~EH = 2 2%
5-1-2 2,000 150 926 | 3,076
2] FEED A7
Al 5,000 377 | 2,315 | 7,692
<3t 821> HA5HA|, MF1HA|(5-1) Bl EE, AxE o2 Y
(9« Hinked)
1A 2GHA 3¢HA
T8 A
1IAEE | 239 % | 3xdE | 4xdE | 5RIEE
Q1 AH] 140 230 925 1,105 415 2815
ra 21 AL B 270 500 1,092 1,290 880 4,032
of| Ak
ZHH AT A M 7 12 47 55 21 142
AEAFH] 45 28 244 320 66 703
SHA| 462 770 2308 2,770 1,382 7 692
AR 300 500 1,500 1,800 900 5,000
9 _
;2; 5= 23 38 113 136 67 377
= |z
R 139 232 695 834 415 2315
37 462 770 2,308 2,770 1,382 7,692
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(&9 - Rk
T =3 =9
AzH| ATA(ETEE, 74, A, A, 9) 2,815
AFEF =25 (HYSYS, FLOWMASTER %) : 750
712 A A -5 =/ A ¥ (NEPTUNE, FLUENT %) : 300 1,200
T Zu| (A z=EH el ) : 150
de] & g A E =774 ZHFLACS, NEPTUNE 5): 17 17
AE7H-E-H] @ 1,000
AR &-5H| : 50
2 A 1) . WEFHH ;135
A4 NeAuszy| LT 2,580
AA YA HALEH] 1,350
&3] /A v/ =R ;35
BN FE /R, d7E8EH) 10
T odn] 35
o H] 235
= 9] oJH] : 200
2 A 4,032
jsk : 250
AEATH] 703
AA o] GA}L : 453
Fs bl HetEsteEn], AFAE SE 142
& A 7,692
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<¥ 823> ) Al53}A|, AHHE23}A| (5-2) o 4

3} ua
3 A 7} A HE A 532 A A5 A
= Sik= 5
LNG-FPSO
. 5-2 | LNGFPSO ZHE #HAZx7|<& 7 9,000| 679 4,168| 13,847
AA 714
7} ut Al 9,000 679 4,168| 13,847

<3t 8-24> HA5HA|, AF27A(5-2) AxE, HIEE dih Y
(9] . Hinke)
194 2GHA| 394
78 A
1IAEE | 2319 E | 3xdE | 4319 | 5RIE®
el AN 0 0 1,680 1,553 636 3,869
rg 2 A Bl 0 0 3,752 3,587 2,025 9,364
A
ot ZH AL H] 0 0 168 214 232 614
AEAFG H] 0 0 0 0 0 0
SHA| 0 0 5,600 5,354 2893 | 13,847
5 0 0 3,640 3,480 1,880 9,000
e}
XZHT; A 0 0 275 262 142 679
=
ol 7r
R 0 0 1,685 1,612 871 4,168
SHA| 0 0 5,600 5,354 2893 | 13,847
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T 5 49 =49
o] (=W o] o] ©
ZNed(EHE, 18, T87) ’
A 7t BAVN(E )
Z1ZA) | Al =" s A AR =~ H o] A) 3,465
CAD system H|o|H A& S2H
W ey, Fety], 98 %)
Mgy | fFF AAF 2,156
A A u] -
e 71eF ALk e, A& H]
AlZE | Dehydration 378 <] 2,600
71E} | oH], 81, 7|eAZA RS FH], A7 H] 5 1,143
2 A 9,364
AegAH]
ZH ] P73, AF/dEels 5 614
A 13,847
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O HZEHZ 7|ZA o5k

<3t 8-26> HIZEHW = 7|AA] o 2H<H

_ _ AREAT
g =5 Z A
&7 133 143 153
O AAH Hu 750 750 350 400 0 0
- Fractionation 200 200 100 100 0 0
- BOG Compressor 350 350 150 200 0 0
- Heater & Cooler 200 200 100 100 0 0
O A3 AdH| 4,000 4,000 2,190 1,660 150 0
- Cold Box 700 700 300 400 0 0
- Heat Exchanger 200 200 100 100 0 0
- Compressors 2,500 2,500 1,500 1,000 0
- Column & Vessel 200 200 100 50 50 0
- Coolers 200 200 100 50 50 0
- Refrigerant Tank 100 100 50 30 20 0
- Miscellaneous 100 100 40 30 30 0
O uj #Ad M| 350 350 100 210 40 0
- AN 150 150 30 100 20 0
- A H 100 100 40 60 0 0
- 7)E} 100 100 30 50 20 0
O A7 H 450 450 100 280 70 0
- A o] 150 150 50 80 20 0
- A =7 300 300 50 200 50 0
O A7) H| 200 200 80 100 20 0
- A 100 100 50 50 0 0
- AR 7)) 100 100 30 50 20 0
o+ A 100 100 40 40 20 0
- Adu] B 100 100 40 40 20 0
o7 200 200 80 80 40 0
g A 6,050 | 6,050 | 2940 | 2,770 340

912k 712k A YRS FE 1,0009/US$ VIEo® FEE 5HY
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Z3)

<¥ 827> HAEHIZ AZRH L

(&9 - vk
g = g A ;;r% % 139 | 149 | 159 | ¥ 1
1. 7] A A 6,050 6,050 0 | 2940 | 2,770 340
o A AdH| 750 750 0 350 400 0
o H3}LE | 4,000 4,000 0 | 2190 | 1,660 150
o Hj AW 350 350 0 100 210 40
o A 450 450 0 100 280 70
o X714H] 200 200 0 80 100 20
o e EAEH 100 100 0 40 40 20
o 7]E} 200 200 0 80 80 40
2. A F 2,000 0 | 2,000 750 800 450
« EXFA} 200 0 200 150 50 0 | Wzt
o« UFFA} 250 0 250 150 100 0 | Wzt
o 71AFA} 300 0 300 100 100 100 | WZH
o HjTFA} 300 0 300 100 100 100 | Wk
o A7)FA} 450 0 450 100 250 100 | WIZH
o AZEA 300 0 300 100 100 100 | WzF
o AWFFA} 100 0 100 0 50 50 | wIzk
o 7P FA} 100 0 100 50 50 0 | Wzt
3. A=A A 1,250 950 300 50 100 | 1,100
o Ali&A 300 0 300 300 | Wzt
« A FH7t 100 100 0 100
« AN 500 500 0 500
s FARS 200 200 0 50 100 50
o Yujs AwvA 150 150 0 0 0 150
4. & 9 2,000 2,000 0 650 610 740
o HIZAEHE= 29 2,000 2,000 0 650 610 740
5. &y 2,547 0 | 2547 | 1,210 | 1,074 263
o I FAH| 2,547 0 | 2547 | 1,210 | 1,074 263 | W7+
¥ A 13,847 9,000 | 4,847 | 5600 | 5354 | 2,893
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(&9 W
73 ELEL
3 4 7} A 2 | Rk A5 Al
= 22 | AE
LNG-FPSO
ZHE LNG-FPSO Plant-CCS
5-3 3,000 226 | 1,389 4,615
A 7 AA & ML
7Nk
Al 3,000 226 | 1,389 4,615

] Rk
194 2CHA 3¢HA
T8 A
1IAEE | 2319 % | 3xdE R | 4x}9E | 5RYE
Q1A H] 277 285 330 491 637 2,020
g | ARAA 139 408 695 672 220 2134
AT g arein 46 77 114 129 95 461
HAEAFG Y] 0 0 0 0 0 0
SHA| 462 770 1,139 1,292 952 4,615
AR 300 500 740 840 620 3,000
9]
ﬁ; As 23 38 56 63 46 226
== |7zt
HE 139 232 343 389 286 1,389
SHA 462 770 1,139 1,292 952 4,615
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78 £ 2
AFA(AY, 29, )

o] AH] 2,020
NEAET, L7, F7)

PLC control programing system
Multi-strain measurement system

Fiber optic measurement system

712 A 554

3D modeling & Analysis system
Augl 53

Woeel 89 A5 A2

A7) 5 (STS304L, AL5083-O, PUF -5)
NNAAF(ZEEH, vlolag HAFH F)
AzH | BEHJAEE A A4 F 877

FPAAY, Aojgy, £y 5
&

]
A A, Ag
Add FEHA dF AsEHA L
Movable scaffolding system
AT L BB AB T
Movable scaffolding system test-bed
Movable scaffolding system %3
(HA], EHE)
718t | oul, 80, 7ledRnEEr, A7EEr 5 185
A A 2,134
AT
ZHA R RGN, AFALEEHFE T 461
A 4,615
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Q1A H] 0 0 0 300 317 617
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zd ™ 7} 0 0 0 0 0 0
SHA| 0 0 0 500 500 1,000
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arl 400
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oF mAE
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9. A AA Y Zle/Md B E 7 S8t
7t AAA, NEA, AN ESH BFET
1) BAH 5 &7
O LNG-FPSO Topside Plant d1AUoldg AA A4S B3 %=
- AAEGR ;3098 x 23 /d x 3% = 1.89E/d
- LNG-FPSO Ad® =l g 285 &3 d7HEzt

- LNG-FPSO AAe = Q7ba7r - 1% /4 x 25 /d x 10% = 022% /4

<E 91> AAA MFEIY B4

g &5 71 &3} 2AEd g ] A
FEd 609 & 3098 x 22 /d 2L
A A8 H| 1.89 % 602 &/ x 3% Topside A A A}
stES 189 & 60 *x30% 7124, A A F
Aok 8 v 7595 6095 x 1.25 A AAE1.25
yEfdan 9,644 2,411% x 23 x 2 LNGA ¢] 2uf 2-&

o HF Eoks o 70~90%9) =2 It VIAA AHEES EY
* LNG &ok= dA 54 7124 AR Bl&o] oF 10~30% =3sht £ AdS
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N

o T FAT 9 FUE £F TR Yo FAHE FA F£Eo] HT 537
=
o

- 39 ThEAe HEste] FAAUA AdERE AEALREZ IR AFE

- 175 —



@ &4 37 &3

O Il Atg <] LNG-FPSO EHE 4

12

- H2EME AZX 2 9SS 53 Al 7

AA H1 FFS 10002 7]F)
o _ NeFE AAHL &
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Topside Plant #3374 7|& 20 100 APCI/®] =
Topside Plant 7] 24 A 5 ¢ 30 100 APCI/®] =
. DNV Consulting
Topside Plant $1 3 = #4 20 80
=299
LNG SHEF-ZHE AA 7= 60 100 GTT/Z &2

- AT ggE sWTIdEC] FAE fFestEE A =
TALE Risk 24 2 AN =38 FE 7hs

L2 e S 8 S

O LNG-FPSO HIZEHI = A4 &2 ZHE A A=
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- 176 —

[

4

75

7N

N

to ok

]

ur
=

ol



A
Rl

5K
2T
IH

ol
K{0

&J

oK
M
Al






7}. AHP 7]

SAATANRAY ARG A PhA

AN

To

o wt FLEE FEFHoR

|
~

mjn

i

A

el A

o3

3

hy2

0

To-

=
[¢)

atel 4

=
[}

o g7e

7=

3

Ry

THHE7 Fjsh=

= o8+,

st

3 oF

o whg

o
A%

<}
=

g o of

<

o ae)3 oy Alge] ojdol

J)
To
N
b

o

py

—_—

)
X

22!

A7 .

i

oju
ol
N

Nro

_
o

™

oj

g ol g3kl Allel B

k)

o

AHP(Analytic Hierarchy Process, 4124 7

T
.

ZAL A

(1) AHP /18 2 &2 Ax

i A

3]

H7t71E0] ggolH, Al Hrir)Edd ol

AN

—_
fite)

N

1A

3|

Thomas Saaty®l ©]

Fuelth 19709t =

J

g]

o]

AHP 7|¥e] 71 &2

(Pairwise comparison)E &

=

stata, AT 459 o

=

252 Ul AS

g

=oF tict

T8

A, aela ks Abele] A

L
T

3
pud

bk

ba x5

3| &

AE &+

2z 5

o

—
file)
Z_l

N
"

ofy
]

o}
)

)A

i

jmd
ap

ox

A
et
X

0

ol

0

oo

- 179 —



olgg A4 wFol 19779 Saatyel o8] FAH wEALEY AAFAES vEs
A71E Ao A, BAus AzEe A7, AAH 2ASE TA S
ool A &= ot INAHOR AHP 7I¥e [2¥ 1017 2& AAE
€.

[2¥ 10.1] AHP 38 &=}

2 AHP 49 HF 3= 7<F B34, 343 8384, 444 B 355 %
T3t AP Al AR g JAEA S EEF3E Aotk INGEREAY S
g4 B7HE 9% AHP AlTTxS H7HEdE Hrhe, ®UF 1S <& 101>
[29 102]0] 242 Yebl Sl

[Z2” 102]e Z=AIg upe} Zo] AFT F s Ald o (A8, uAg)e] tE
Ae F7FE 2 Adua o] ok $EANRE AAEm, AoiElads Saaty7l At
9 HAxE AEsAtt B A BHEA AFE HFHOE Adsty] 98 AHP
AeAE TSk, ol dis) A FPSO #d AErtes dde® sy
Aeg EWE A5

— 180 —



<3t

10-1> LNG-FPSO A9 AHP #7154 Hr7h & 92 3

BINE

B

78

BH7E

H] 31

334 B 24

e | *FT A ZRA A1sl]  AAGAAN Re Aug|. ) WA FavrE
Rt IRy Mgow gAHes Bw | AANY B4 ES
R FEEECRECE N
| o1y ARIAZANA D ARE - AAB) 2] BE
- BEA pae} T H N
BRI TS| 2o pase 4| swes Y4tz BW | £ AQNY Bt w8
Anpapate) 4% of
27 9 Ane Ay :
X pul ) e Al E=R YAV} =31 FX
AR A Y| oA ARIAGANA e Ang|TETH A w2 Y
. 5 . ANAZY FFEFE AFGA
vl A |- B w2 e Y| dees A4des me | T TT
A A
. e AgEAg gy 7 2 . = | A8 8/eEe] Hi/dn
I B B L B ol B Dy S iy
aol @ opgyer | Ao AEEAEH oz Y440z wu e
e s oo 3 ofS-ukol AMIAIS H57E =
A&7 By 24 : :
e etme) ma | 7B FAFA ATAL| ARG B ARE| - FBA] GErE AR
A RS qme pray oz guHos 9w | YA B
CARIZEYG ATHE T4 _ N
wepias s | 434 CARIAGANA e AT FH/ AR B2
I L e19e g1y, 23| wwem guHes v | AUANDYL w8
Akt AA S 584
ot | SRR AIAZANA Do ARE - 4B E25DT A
7ed devred |3 7]_€—r:r WEoz ARos ek | AAE Frsh 2o
cog FeilE e A8 42
A B2 24 : : :
LB/C WEE Be Gol won
+B/C HE&O] E&F5F A}
BAA CH1E (Cost)- T (Benefit 24| (2 A19le] B/C R4 A% ﬁgﬂﬁ¢ﬂ;;<
7;(:!_}_) A1
AR ED «
5 1] 03 -7 FEYE A _
AANSA AFED |+ 2oHA f A o e e g A FEENL 258 AQ
@AQREN) |- YA 5 a4 A S
L ARE D A
o 3T i’?ﬂ]iﬁ ﬁ%.’,: d l\ET’U_—ﬂ]ZH le‘j_—/l:/ %i%% =X %:‘ Q}%%E 7‘]4\_
= AL T W gl ﬁ}\ a3 . 5] H 1, ’ > 1__—‘
ey sy | ux weea ar | LT IE LS SRR ) gess seien 9
EAL=R9EF D) |« 4T 7 U9 ey A & A3le) djsEcl A Fad7} a3, AL A
+ gy 5 T AT 48 ) se

2}

GES

— 181 —




LNG-FPSO
e B%% =4

FHE EYY
Ny EPY 24 LE 24
B R |25 BYY 9 maam 2

=1 #58 F8% = AR ZEA {ngiz‘lﬂ_.ﬁ}
i | T "
TR ETE
N9 WY Ha NEZI| 900 HTMEI'%H'ED o
i | I .
ﬁﬁﬂgﬂu J_H,g,ugl &4E O NIy HSISE OEE

(5% 2 =29% )

|
NZFTYY AEad I
S HFY

[1¥ 10.2] LNG-FPSO A AHd B4 ZARS AHP %

(2) AHP ZA} A7 EA

AHP ZAF A3 AZF, 7|&, ZAAH g3dAdel uigt AdiuludA 7tEx= 242t
0.135, 0.533, 03332 H7}5 AT}t o] LNG-FPSO Atgel QoA 71&3 gdAdd 7H%

o 7
2 AENE Fu glon, neos ZAH By MFL T A0 BAHAG.

V]
I:_I

K2

& AHP 49 oA 71%Xq B4, A4 B, AN 2 sane] JsAe 7
nxe Qo] Atk AHuE7EATNIA AWE}W&A} Td 7= dAFNE ZWEY)
SIS 75 1 A4S 30~50%, AAES 30~50%, BAAAE 20~40% BN AF-
ol tigt W7HE SI=E ARSI £ & 4 % LNGFPSO AK%je] B4+, o]2i3t Al
ot} Apol7h FulahA] ¢ o= JJrDPo}Oi 49 A7E A9sioick

— 182 —



N
5
N

s

odt

Jfa
i3
N

s
of

N
rr
AN
ke
—_
Nt
N
4
=
[
Hy
o
=Y
pd
o
o
Ac)
ol
2
o

<¥ 10-2> AHP H71¢58 715X
A% B s Al
=7 A%A FaA4 0.317
BRI A g te] w3 0.218
0.135 =207 W XA A 0.252
d@e9 2 bl 0.214
71EAMA ] F 54 0.072
71 A T} A] -
1€4 B3 71N EAE o] 54 0.432
0.533
NeFE 2 AT 437 0.496
A4 0.546
AR 2 5F§H =
R R = AN E A g an 0.267
0.333
787144 sgas 0.187

AAA BgA SReE 27 dd Fadd F09A 2 YEAA B )
FA7h Folglon, 71&A By FHAAE NE5E 2 ST A H5E 7
AL 540 BA BARAL BAY L AFED SR AL A

FAEC] e A8 ASE BIFEE disto] ARGAI R I AL
3 3| <3 10-3>°l AAJsHAT &=
dHEHE JYA Aol A Al A 084302 A HrtH

A #H dEaEd SH2 747 AR Aldo] 0.864, 0870

=
>,
09(_:141
o
=
HT r_g
lo
>~ HU Ku)
o
£
oZ,
fu)
',
N
il
>
>,
ol
R
lo
=)
i)
i)
il

¥@ mE 2
o,
ot
oX

Zﬂg o

ul il

ot

X,

o

o,
Ho |o
i &
RN
o,
N
i,
32
ui

o
o)
(o))
N
=
>
ot
)
o
—_
w
o
ot
N
—_
i
2

— 183 —



<X 10-3> H7}gE2E AHP A% =34

N

TE A2 g3 A 71€4 E3A AAR L H3FEaH
H 7} A} A 33 n| A] 3y A 33 u| A] 3y A) 33 u| A] 33
=33 7 0.843 0.157 0.864 0.136 0.870 0.130
dlS 13
. 0.114 0.021 0.460 0.073 0.289 0.043
F33
F3H ¢4 3 1 2
FHH B4 Al 7492 3 0863, vIAdY A< 3 0137

o
o
&
N
N,
o
—
Z
o
i
g
N
O
>~
>
e
1S
Y
(o]
>
>,
=L
ul
ol
oX,
BN
>~
>,
i
>
>
P,E
e
o
2
N

FESE, WP AR o F4
=

RS Aoz Auwn A HFo] 7 7Veta & LNG-FPSO A4
FRL AAZA B4 A L HGMNE AAZY oldH oA AR AL It A
Y Fas Ao, ol AN E F e LNG ZFHE, LNG-FPSO FHE =2t
71ee] GRS 9% LNGFPSO AHgel 312 Ao gdde 7He Ao &4
Hrh LNG-FPSO At $-2] 719e] a9 SiUZHE Agolr N&H A44E 21
g e AREEAS AR uf Ul Al LNG-FPSO #oFe] 7Fx|At&d A7)
gho] FHogh #AR FxuZE F A/EAbgel R Freo] F3lo] oEe AAS
At I Aol A ZH Ao uieF st

E3gH LNG-FPSO Atgdok= 53] Topsidefol tig =l 4AY ¢ 71< 9
Z57F 1 B 5 golda YYodERT) Fof V& T FEo] ZUHE AoE A
gEo] FAH LS T /Mol Hasty, w7t 1000 FZHAA L} A3 T F

— 184 —



o] =7}
njoz @b AAY AnE 9

=N
[€)

A

e 3 w7} 2

(=[P
= U

=, 5=

3 A7l

=
-

el

LNG-FPSO A9 7l&&

22!

)
o

A
N

23 LNG-FPSO EPC

el

2 3gkel 71E LNG

L0

s

A

s

o]l 93% o)L}

AT

2ae AdA %

LNG-FPSO Alg <

Soksh

%
A7

LS
Y4744 ¢} FEED

Ho

31 Al

>

T—
a IeE

R

|

—_
o

B

A

AZ, Plant-CCS A 7]

=1}
=

o

b

P
T

Al A

re A

Ho

il

e HA o=

S

2%

T AN A 7|5 (International Energy Agency, IEA)o|Al= 2030173l Al A A 7ol A

4

e farkae) $87) o 8%

3|

=

A E A

2% 74 GHEA A

<

?l_

20303714 =

A

&4

T okl Ab
3} (downstream) -1l T2}

— 185 —



7 Do Aoz o=HAT E3F LNG-FPSO Hote iR 7tA2He 1z wa
152 & 2 sjdto] A F71E A Z daEo] ny AFo A E71E Ao=
A

Hgel 2447 #Wel o ug uE UehlE B/C ratio’t LNG-FPSO A<l
B4, By A4F Ade et dugle] 1.0 Boh ufj$ 5o S HATN U 2A
ANE T A7}E BAh 53] BFE LNG-FPSO AMgel = =

ks . 57 5730l

B/C gkol vl = B7EE e AAAR] S JIhA7E 2 AR EAdG
H AHP HEANE wgoZ 3 AHPEA ZAdAE gdase] BE % =
& e AdErtE A 2 A

H g Eo) tiste] AFGAIY I} ALY H| A Y <}
A=A, 714, AAF B3 5 BE SHA ALY Aol mA|g e HF P=
Aoz A H7EAUTH ol= LNG-FPSO Atge] AAA, 71<A, AAA etgdido] WS
Fulsta v AJF3] FHE ok & AFoezE HIME A

2 AA

O MAZARSZ =7 TA¢ A= LNG-FPSO A4 2 sgA A Ax3 AAHS 3H
317] Yete] Aldel 7] EWo] Had

O LNG-FPSO Aol A& 7FeAds =ol7] 98 20129714 34
AA T A7V ], 20139714 4§ LNG-FPSO 71934, 201437bA] LNG
HEENE= A5, 20159744 3-8 LNG-FPSO FEED #1717 ¢7del RFafof &

O LNG-FPSO A Z7]oll Al&="HAXYoly FHA 7| AA, SAZGAE A
BaA B2l FEA AF7E9 vA 24wl vido] Q%)

O R AT e 3471 Aol APHoR FW & YRS AT LY

— 186 —



1}a)

M0

[






11.

1.

9.
10.

11.

12.

13.

14.

15.

16.

17.

Zan

d

&

A. J. Finn, Are Floating LNG Facilities Viable Options, Hydrocarbon Processing,
July 20009.

D. Harrold, Design a Turnkey Floating LNG Facility, Hydrocarbon Processing, July
2004.

C. Durr et al, LNG Technology, Hydrocarbon Processing, July 2008

S. Huang, Improve Recovery of Intermediate Components with LNG, Hydrocarbon
Processing, July 2007.

V. Aggarwal et al.,, Improve NGL Recovery, Hydrocarbon Processing, May 2001.

S. Mokhatab et al.,, Natural Gas and LNG Trade Global Perspective, Hydrocarbon
Processing, July 2006.

Kanfa Aragon, The World’s First LNG-FPSO

Inga Bettina waldmann , Evaluation of Process systems for Floating LNG
Production Units , Kanfa Aragon AS, Tekna conference 18-19th June 2008
INGERNEAA T &A1 719 A7 H oA

Tim Cornitus, Medium-scale Liquefaction Technology, Global forum - Flaring
Reduction Gas Utilization

Small-scale Liquefaction Taps into Niche Markets for LNG, [3/26/2007]
http:/ /www.Ingexpress.com/showstory.asp?id=9414

K. J. Vink, et. al, Baseload Liquefaction Processes, Hydrocarbon Engineering,
October 1998

Jolinde M. van de Graaf and Barend Pek, Large-capacity LNG Trains - The Shell
Parallel Mixed Refrigerant Process, pp. 41~44, Business Briefing : LNG Review,
2005

Doug Yates, P.E, Thermal Efficiency - Design, Lifecycle, and Environmental
Considerations in LNG Plant Design, GASTECH 2002

Markus Hammerdinger, Josef Fleckinger, Achim Stoeckl, Rupert Kkuge, Helium
Leak Detection in the Supply Chain for Liquefied Natural Gas (LNG), ECNDT
2006 - Tu.2.6.4

Wesley R. Qualls, et. al, Liquid Expanders in the Phillips Optimized Cascade
LNG Process, GASTECH 2002

Christian D. T. Begazo, et. al., Small-scale LNG Plant Technologies, Hydrocarbon
World 2007

— 189 —



18.

19.

20.

21.
22,

23.

24,

25.

26.

Simon Newton, FLNG Liquefaction and regasification Technologies, FLNG Project
advancement 2009 (Seoul)

Nazery Khalid, The ABC of FLNG : Altering Mindset to Maximize Potential,
FLNG Project advancement 2009 (Seoul)

G. Gourdet, Unveiling New Set of Rules For LNG-FPSO, FLNG Project
advancement 2009 (Seoul)

Pastoor Wouter, Developing LNG Producer projrcts , GASTECH 2009

Ian Ramshaw, Michael Wilkes, The Layout challenges of Large Scale Floating

LNG , GASTECH 2009

KEFZH, LNG-FPSO : Shell o Z{E#&A i, £ o Bk, JOGMEC 2009/8/17
KErZefh, FEED Bfi~& #1794 %5 LNG-FPSO , JOGMEC 2009/7/17

HiRfE—, LNG tyarzon KEZEZ HETs2H0 WL7Z7> b WG,
JOGMEC, il KAV E -

CHEMSYSTEMS PERP PROGRAM, Floating LNG Production 07/08510, Nexant

— 190 —



‘TulogE| Mzl
HEs TEYRT} HASLCY

FS0IYS Sxa
IEsys B HIYS| T SABNE W Eigit
SUYels 22 E= Mol L2 gols IEYTH Mg
4 9Bt

ZESIUE E00|X|(www.mitm.go.kr) £EE| AT HIE]
7| 2| HEE 88 2L ZHAE

) TEL:02)2110-8045 FAX: 02)504-9146

L@ INGEE AR

CIMYPAA| U TET 973HX| S IIATAI INGEHEAIHH
Tel : 032—810-0252~60, FAX : 032—-810—-0251
http://www.gasplant.or.kr



