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Abstract

oldstets TR, 4 L AZCCS)L diFe LAYoziE HYHE oM EL % ¥3 2
dEstn AAT AsFid FYd olE AYAIIE 7IEolt CCSE 247t A= A4
7@ 4= Qi vEe)H, A4 MAHCR B Z2AES] A&3tEn gk AR $vet
HE CCS TARAE FHAHoz dFHoA L Ut & AFdME XA, %, AFDA A 9
ARAR7HE 53 CCS Q=750 g S49F S BAsa, ATFEHRE Ateldl A3 A
Feds FHERE B4 B d7d HLE 71se9 e CCS lton, 71£5F2 CO: lton
oz ARA AgHst A7 EH(299E-04Pt), AZ(7.80E-01Pt), F%(1.59E+04Pt)e] 734 & o]
BAE 500MW §9g stgaaioA CCS =98 53 o 299 %E COreqd] AT
3l 9 anst s Aoz BAHUY. £§ CCS YA o= E v 42 10459 USS, &
GulE dzZt 154~2679 USSE FAs 3 glon, oloﬂ 3 LCC ¥4 A 20143 F 6|89
AA7FA = 42369 USSZ A=A FF CCS BFL A8 2 dA(EH, &%, Ad)d &7
ekl Aol n LMo D/BF AEFH o= ?%51017@10# & Aot

Carbon capture and storage (CCS) is a technique for trapping CO:2 as it is emitted from large
point sources, compressing it, and transporting it to a suitable storage site where it is injected
into the ground. CCS system can attribute to the reduction of CO: and currently many
projects in the world are commercializing. In South Korea, many researches are concentrated
upon the CO: capture processes in CCS system. In this study, we evaluated environmental
impact of CCS infrastructure system, which has CO: capture, transportation and storage stage
using life cycle assessment (LCA). Also we assessed the costs for each CCS stage operation
with scenarios. As a result, the global warming impact in a system without CO: capture
process was 9.64E+04g COz-eq and a system with CO:z capture process had 1.45E+05g
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COz-eq. About 1,368 kJ/ton CO: energy is required for CO2 capture and it could remove 90%
of occurred total CO2 from electricity generation.

The result of life cycle cost analysis shows that the cost of 500MW size electricity
generation and CCS system is 1,045 million US dollar and the operation cost per year is
1547267 million US dollar. As a result of the life cycle costing, current value of 20 years total
cost is 4,236 million US dollar. For the future dissemination of CCS system, the database of
the quantified environmental impacts and cost analysis in each stage (capture, transport and
storage) should be updated and constructed regularly.

Keywords : Carbon dioxide(°]4t3}&4x), Carbon dioxide Capture and Storage(CCS, ©]Ats}eta
3 2 AA), Life Cycle Assessment(LCA, A3} 4% 7}), Life Cycle Costing(LCC, A#}4gn] &2
4)

1. A&

1.1 95 w3

A A AAACRE oistgie] wES F07] U 7&L AL BB AxFHoz Be
AAE FFH8kaL = Aol EUY A% 202087k4] 1990 uv] 20% A8 L AA Qe
B, ZF2 A7t WMETFA 5 EQeAR, 2 A= 2020874 20059 WlH] 15% 7
SEE HdAsn Qo old FUdAME AvASANZIEYS FAHo2 2472 YA EF
B AE APt Uk FUY 2472 FF EEE 2020871A FMeATMA wEFE 30%
% (BAU ; Business as usual )& SZ2 A AAAANYA A, Uiz Ak & §& 24
o 2L x¥& 7]&oln Yo EF 2A7b2 AFdy] 9§ FAAH ggtez CCS(Carbon
dioxide Capture and Storage)”|&< =3t 0o 2020374 100EF £ £4 AR 5%
AT EEA S A 2030714 o]itster A 2MEHEL CCS 7|1€2 ZE(F7} 472 W&
9] 10%)3t= A8S AAStE AA CCS 7|&R3TFoge] oL FAsx gt AMAFSZ CCS
9] 712 247A AEHH 19%E AAT Aoz AYSI(EA 2010) Qlon old ulat o)A
gd ¥3 4 AZE 9% iegE g AgEan 9o

1.2 CCS71& /2] =9

ojatzteta: 3 R ARCCS)S tFe HAQgozRE FYHE o)A erE ¥ L ¢S
o AAE Astgard FYsA o] & FPA e 7|&olt)

CCS 71€2 ol7] 199658 v=3 v, FHAFS HFF AAFAA A4 2L Jd7t2
MY AA st s AL R A go] o]FojA: U} th7] F o)AV AE A A=
AN BAZAE olisteAr X FAGo) He EE 7]|&F ZHA MY EFHAHY Btk ofy
2t AA E£E AY9H SHANAE M S5 AoE HrHa ok £3 o)Asea X FA A o)
A 92 A7t~ 34 (Enhanced Oil and Gas Recovery, EOR or EGR)S} &3 vg7}A 34
(Enhanced Coal Bead Methane Recovery, ECBMR)®] H-7}71x& ZA|#A AL8st3 9t} o
Aste: 23 g A #E 71L& @A Pilot FFANA AFHA AFE0] Ay m 9o, E
3] EOR® 79 :=29]o] Sleipnerol A Stat Oilel ¢Js] F3=xm Y= Abal7b ot
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929 A% Immingham CCS T2 HEZ 20073 ConcoPhillipsAtE FTA o2 AF&AL, F=
gy A HAY ojAs L E AR A, AEAE T2 oG rE FHY AAlh
Avcte]l A$ oln] Weybun Z2HAEE 35t glow, FF dAvjetd] A¢de] Y733
¢Z ZA43tE Sand Ol RS FF3te FFA TAse ojitstgrE Asr] AR
A% Foo Adde 43¢ AFALE FRs2 Ao

1.3 47 53

CCSE 2472 ZZd A 7148 F A& 7€, A oistgxre] ER7Ied THE
=3 A=A ok £F EH v §o] CCSY vl T oF 80%E AAs glon o we}
CCS H|£& Zo]7] 98 =3 A77 AP Ak, &FHHA CCS7t ol FA7] AdA =
ARA L nEe FFYYH ¥ LA 39, 22 A8 T O FARE 1A A7 AF
Aoz FaEojzol & Ao

CCSE F7bAHQl A=} FZHo| Futsu, old wE P Fy-3kst vl go] TAsA €t o
gtA CCSel AYeAR e ARgPrier AFAugHste] dPHA Ao olFo] CCSe| #7-
H 4 584& JFdisg A2 + AL Aotk

@4 FUelA o)A eAE AF L Yol AR ANEE AR A Qe 27
zojut AYH oz o]FojA: Y Aot wEty B AFs APdT HES 2L B
o2 olastgA ltong ¥, £4%, AFsed e Azt AA R F0 2HHE YA
52 sty AFAGE FPsR e, oo w gu| g diF AAA HEE2HE 53}
At

E AT B oasigae Y, 54, AR o2& Z A FAARIL old =E
HE2MS o222 3 CCSY #74-u8 ARAQA ETIAVEH ¥, ARVIESs EHFLEA
gF AAYUE CCSY BF 7qstnA sted F4 0] it

2. 0|23 1F

2.1 ojastaa 3 2 AA(CCS)

CCSE ol4stg4a s FARPFoR 52T F IdE THAQY 71€24 7EY 1FE oidstex
g uEAEAR 94 A, AA7tE AA, ANE ARTA, g DA 2AsE= o]
AeeAs ¥ASL, TIE oARAE ¢4 F589 AF L G HE GiFe) GAsHA
ARstn F7) RUHY = 7142 38 AA CCS AR 70~80% vl &S AA e £
SA N E wjEIlAo) A olAtsletAE EEste A A7 g &4 dAe B5 A
o W} 44 WA AAAe] HE Foln, AF GAdANE olisEr & % FF2de] §
= olAE Ry gMo] o]FolX 1 gk CCSE 2010 o) F T AXFE FHLE dkE
AZ Jdg ZTFAEE AR g, 20203 dHie] 2AHoR $9E AHon[2]

2.2 CCS9 A4 71<, olistea ¥3

oldstga ¥ 71&S AWEY I A4 F £H, A2 A 23,
o] ALF T UrhFig. 1 FZ). 94 F T 71€L A8 A F BAsE w2Tt2dAA
oldsleAs THEE 7|€on, A2 A EPJEL FAARE A& A 37 AP F9

M2 dze MR

A
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A2SAA oldsRAS $20 YATIAZ WBE T, o b A4F B ousus
TPSE WHolt £ A2 TAVIEe F7] 39 428 AAR 6% ¥ 1FE M
Azl A&l WylhAY oASRL FES ¥ TPSE &0l

ue e

i

4
Coal
Post combustion Gas ——;-—.m ; |°°2
o

Conl s <o,
Womass, ; ;-"\'n-. | \
Pre combustion [mi- “w‘“_":jm‘mfm

Gan, O sl

Oxyfuel

Industrial processes

Fig. 1. Overview of CO. Capture processes and systems [1]

23 % 2 AZY g BN

A 2@ AN A olatdeAE EFT gde AR FAAA Nkste AYATe AR
o] dgdn HEHoZ &4 WANME FHolZeel F LNG €94 T Wo] o]&5Hx 3
t}. o]Atstgra AFo] 7t AFL I3 FAH Jn EF AFA EFAE, 712, olitsg
2 5% 2 gEY 2L gge MFE L oF .

durA o2 1000 km Wl E FHolZelog gFats Walo] ZAHo|H o] o]itseki
£ 100~150 bar®] JARHAA FFdtok ot wlFe A FHAZ AR EHE oAdsgs
g Ag3sy] 98 olm 2500kme] dolZEtlo]l AMEE S Q) o] Hlel: Ba Eolu iy
FpAguEA S o] &7 Sy o] AlEE £ Qo

19909 B Af 2 HA7t29 AE Aol A9 & FAATNZ] A3 oitstgs AR
¥ (EOR, Enhanced Oil and Gas Recovery)e] AF&Eo] $A|gh FH o= CCSE 93 FHS
i gHo] o]Fojx 1 g}t B3 UF 2L HYF AFo] AF Fa2=E ZFen U HF HF
A%, BE AF 5o WHE YA YA e} v Azto] o7 HE A A7l AE
th A& AFo] ARF FA2ZE Ad 2 1,000m ol dEFE1), A 712F(Q2), 4&dF(3)
5o] Atk(Fig. 2 #=). IPCCol wa2d i35 A AF 582 1,000 GtCOGiga ton CO2)
2 20059 224 A7 ojaserA w2 7 Gton COxol ¥ X3HS o FEF ALE HriEx
Art.[1]
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Fig. 2. Overview of geological storage options [1]

3. a7 ¥y

B QAFE CCS wAEE T, 4, Add #d AZIHANA FA A TAHE 849FS
ARAY7 Frroz BAgGgon T AAAR TP WHES H &5t A BT
W=z BAste el 2 A7 A49 CCSe AT#AAM FAEE AYHE B A
o) glxo) wet ztzt ge] HLE 4 gon, B FY Al ojAsteac 4 Fol w2} Fiol
Yz So] ggd 4 k. CCSY 7 vAE #739Fe %3 € vu £4E 3 A =W
A Agsm e S00MWE ddroA gHdge] Ax F LAsE wWEEE T
= @i & olasga ¥, $£4(200km), AF(FUFZ 1,000m)e] CCS A eE 7HA35
ARAY LS FYstgeh. £ AnAH£HA7HLife Cycle Cost; LCO)E @A A8 T 48 7
Qu| e g melste AEatgon, FF 2087 LM LS ETHE ARA v &S dA =3
o Btk

31 54 2 ¥4

CCS Al2do A EA-F5-A%e BT AL2 8793 Bt CCS A2de &34
0|48 FHs=d 20| k. B AT A2dAAE 500MW Agdis2 R odsgs
lton £A3ke], 200km ol Ze}dl 44 F K FUFS) 1,000me] AFAZez dAsdALH
727k 23, £4, A% F989e Az 229 doge FY-tEA Y oSS
Y8 o 24502 AuEE dux R AFFYA TN E 22t AAAFHE T
sk 715 2 Z15wsie AR o, 715 oldsgad HFAFT AlH, JTEA=
CCSA2Ee B84 X3, £4 2L AZHAAE o4tstg4 lton otk £ AT AFHE wEe
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2 @A sldA Agsta gl= S00MWE Hedd CCSoll A&3ster, ojd & H&E4E
Ty

32 dojg FHd

a4 FujolA CCS AES % dlolgHaFo] E71% 3tEz ¢F Fu HL75s HA7E
CCSAAY 23, £4, A% Z wAdAY #8 2 ARE[], 9] Fnsto & A7 Ave
o %A AL en, z dAER dHolg £3& s 2.

EHSANA Y dolE FHL FAVE o] §F FYLA2AY ojAgr IS T AS
F4Hoz REHE 98 ITJY A=} 229 TYA 27HE JUAQ)E Tsty & AF
o Ay e oA f4E ot HER o, S FolZal W ofF o)itsig
2 F4Aze T35 g dojE8lE F8gon, AFGAdAY Az TEHE YT o]
H[8l¢} FAoUA 9] dHolHE FFH3t Al Lo H&35%

33 714 R AJAZ

CCSel A#AA7IE FH3}7IAsl @A Il A3z U= S00MWE s LA 9
ojdstgta X3, £4(200km), AF(Fd+F 1,000m)e CCS A& &3 A FHeHL
o A4 2 92 AsiRen, ARPFrt £ Axd A= PN FEFES X
A 8FHE YA, £F0 BE A= FF, ARA FAANUASG AF A= FHE 39
ste] 43k

Avel e 84 sHLAL ARUL2 FAGS H & e 500MWHEMAST)S Fa¢ T
Ao o APPFe2 ol BHFTE R EEAL Qe ez /MAsAT. 29%F 4 247t
i & FL IPCCAA A8t 34(94,600 kgCO/TJ, 1 kg CHy/TJ, 1.5 kgN:0/T))S A &35 2oH,
ojibstgta ¥R & TAOE Fs] 90%E AHEIFA-

¥R 2 FFd g fFRRFA AHEE AL dolE Fr7l ofe £ dFA AL
o, 7] 9 F5FH 9 YA R FAE2E L 2 BAssh CCSe AFDEAANA
ez 388 ¢ e 2A9E 9 ojidstgi 25, 79 §& 3nHA Iy

4. a7 43

41 CCS dAd AAAHEZEA

CCS X3, ¥4, AFd T 22L& Fd A £ dFd L5 EFHA F714
oz AZGYA7} 1,368 KJol FHEHT FUAF 152E-01 KWZ A8 Ad4dste] AARAHHN}E
33} o}



Hun Kang et al. / Korean Journal of LCA 12 (2011) 40-51 46

Table 1. LCI data from COz capturing system [9]

Concrete | ko/TJ 346E+02 554E+402 | kg | 6.469E+00 | 20| 2 (X|AIZH %)

Mo|l=2H 2

Steel ka/TJ 7.26E+01 1.16E+02 kg | 1.357E+00 (RIAI 2R )

Copper ka/TJ 2 54E+00 2.54E+00 kg | 2.968E-02 T2(ETH T)
Plastic ka/TJ 1.06E+00 1.06E+00 ka 1.239E-02 | LDPE(X| Al & H| )
Electricity | KJfton = 1.37E+03 KW | 1.520E-01 HI|(X1 A A 5)

ojatstg g FFE7] A 2ulHE AAAA T FIUAEEL FHolZ steel, AUA(BF) T

42 lkm #4o) FUHE Bdolt BAATAN ANFT UE BIRY F 54 L AR
A THE $244 2 FEFEL 2 ATIA Golxa £4¢ AeRYonz Ads

Table 2. LCI data per km of pipeline assumed in this study [8]

T T

| it

Sand ka 4.40E+06 ton 4.40E+03 Sand (IDEMAT)

Diesel MJ 3.31E+06 kg 7.42E+04 AR(E4dR)
Steel kg 2.70E+05 kg 2.70E+05 FE360 (IDEMAT)
Mineral wool
Rock Wool ka 5.12E+03 kg 5.12E+03

ETH T(ETH-ESU96)

Transport, Rolly | tkm 3.15.E+05 — -
Transport, Rail tkm 5.51.E+04 = =

o] kst A: lton Ao wWE ZFE4AL Table 394 Eeute} 2on, olitgdes Itong F9Y
Al Ao A 668KW7E 28 €t) ofgfe] EFEAE ZAZ AFTAAY 1000mE 839 Az
AY7tE TP,
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Table 3. LCI data for CO2 storage

Cement kg 3.50E+01 kg 3.50E+01 ZEUEAHE(X] A HH £)

Gravel kg 3.67E+02 ka 3.67E+02 Gravel(IDEMAT)
electricity KW 6.68E+00 | KW 6.68E+00 HI|(X| Al A H 5)

Transport, Rolly tkm 8.03E+00 B B
Transport, Rail tkm 3.50E+00 - -

42 CCS A#A 4FF7}

CCS @A A4 J¥47t 47 40 we 87 o] 150E+04PtZ 744 %A Yehgon,
200km 3to]Z2Ql £ AMA] AF&d3} WFoA 1.14E+1lg COreq7t WA sE RoZ BA
AU FolZetql Fgol A BRI FEAY we BHRHI 2PsA Ho), o)Az}
g FE5E9] A5AHE A 9o B AT HEAE Table 694 AAFEE0] CO,
(B37E+12g COzeq)E& EF F 4 AZHAA FAHA 1.24E+1lg COsreq7t ®SE ) watbA
olstgA Itond] Fgel 9% AT WA FE 368E-02 ton COeq2 UEFE 3 9o}, o)
% ZE Wyos AFGANA ojisteta lton AFAZA] 353E-03 ton COreqd] A T3}
@go] YeUA Arh

EHDANAE 1tone] o|AtsiebrE T e 98 1.77E+03g COreq7t RAsH, TAUA
M= 998E+06g COreq®] 3 a%E A& 4 3T} Table 4= ltond] o|At3}erar ¥ 3, £4, A
Ao AL AL e 5435 234E gy Aol

Table 4. Characterization results of CCS system with scenarios

xtelmz 1yr 7.40E+00 7.08E+08 1.94E+04

x| P2kt g COreq 1.77E+03 1.14E+11 6.20E+06
2EZuly g CFC-11 eq 2.06E-04 7.95E+02 1.24E-01
LslstA St E M A g ethylene 2.50E+00 6.58E+07 9.01E+03
AbA 3} g SOz eq 3.16E+00 6.98E+08 3.63E+04
Hofors} g PO eq 4.86E-01 6.36E+07 5.38E+03
oIZHEN g 1,4-DCBeq 2.61E+01 9.38E+08 4.92E+04
MEf =M g 1,4-DCBeq 3.19E+01 5.45E+08 4.52E+04

SA 7heA At A F2dst WFelA EPDA 921E-05Pt, $E5UA 594E+03Pt, A
3.23E-01Pte] #7399 %] Uetvte Ao BAHA



Hun Kang et al. / Korean Journal of LCA 12 (2011) 40-51 48

Table 5. Weighted results of CCS system with scenarios

Atelnz 9.28E-03 Pt 6.87E-05 6.58E+03 1.81E-01
x| F2chst 5.21E-05 Pt 9.21E-05 5.94E+03 3.23E-01
RESutD 7.17E+00 Pt 1.48E-06 5.71E+00 8.88E-04

#3etAsE MM | 6.31E-03 Pt 1.58E-05 4.15E+02 5.69E-02
L 3t 9.05E-04 Pt 2.85E-06 6.31E+02 3.28E-02

FE et 2.90E-03 Pt 1.41E-06 1.84E+02 1.56E-02

eIty 7.09E-05 Pt 1.04E-05 3.74E+02 1.96E-02

e 5o 1.33E-01 Pt 1.06E-04 1.81E+03 1.50E-01

g Al Pt 2.99E-04 1.59E+04 7.80E-01

43 CCS A+ A7 A&

2 AT7Z2AE A8 A FHAdA AFsn Je S00MWHE st Edrd A9 CCS A&
£t dojx e AF2ud3) W ERE E4 A

500MW A AME 93] 87=HE frade F2 180,722.8%kg(249M]/kg) .2 A E(IM]/KWh)
dYFL 7|For AL Fde 180,722.8%kge] WAHAMH] did LAHE 4xE
427.8%ton COz-eqZ 24417t 3659 A A] 3,748290ton COz-eqe] LA&A Hr) ojm EFHE
o] 3t ekA £ 3,373461ton COz-eq(90% EF&)ojct. LAz A oitsietr S &4 &L 7
$ 375E+12 g COz-eq®l AF&d37t HASA =Hu, £H3 AFo AFFozy 2723}
o JHEHRE Adg F Ut} old THE oA E FF, AFA TAHE oAFHLE A
g AAAQA AF2ds sHases o 29WTE COr-eq2 EA H AT

Table 6. Avoided CQO: from CCS system with scenarios

[ T it e : : S S G = I e

I vategoni e SUREE SETEE Laleld Sl cA SRS U GU G iR
Global warming g COeq 3.75E+12 1.24E+11 1.13E+10
CCS g CO:—eq 3.37E+12 3.37E+12 3.37E+12
Avoid Impact g CO2-eq 2.86E+12~
» 3lujg3nl = CCS - Uy
CCS(3.37E+12)- [ZH(3.75E+12-3.37E+12) + F&(1.24E+11) + X ZH(1.13E+10)]

2 @ 24P 545 A% TYRANA KAV Qx| o8 AFSusE 375612
COreqez EAEHom, ot 78 CO337E+12g COreq)® 448 © 124E+1lg COreq
7 25y, 4ZGAdA 1.13E+10g COr-eq7t W& =€ A2 2 77t A= Fig. 394 B
£ vhsh 2ol ostga ltond EF, £%, A% & F3 0849 ton COreqs] AT 3]
%8 2g + Ak
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tonCO2
1.50E+00

1.00E+00 -

5.00E-01 ~

0.00E+00 -

» |

=y g s g

1

-5.00E-01

-1.00E+00

Fig 3. Avoided CO; from CCS system with scenarios

4.4 CCS9| u| &%}

CCSY =3, 4, AFY TEAN2de EI(HAA2F 3, 9424 23, €444 o
$125~150/ton CO; AEo|H, A2 G F 7} B& H|fo] 2880} 42 Fojze}l, &
2, 3%, Ao $25/ton COxTHo]Zeil)e] u]go] HASA drt oLl FHu§L &
#el Zols} AAo| oE3A Hed 100km olWE $1~5/ton CO; FHAE o] &3 WA
(5,000km)= $15~25ton CO2A =ol®, A0 &L $5/ton CO; 2 L&A Aot T A¢ 3
olxtslgba o] AFA G LS &% A oliterE ¥IAF o $30~50/ton COz, AY &
m $0.5~8/ton CO:2] H|-§o] £28HE AR =31 Qo

Table 8. Estimated cost for underground storage and mineral carbonation of domestic CO2 capturing

system [6]
AN E Mineral Carbonation
($/ton CO») ($/ton CO2)
1. CO, Capture 30~50 0~50
30~601) <b
2. COz Transportation (Distance)
' i (5,000~ 8,000km) (100km U4 2)
3. CO. Storage 05~8 50~1002)
4. Monitoring, Measuring, Verification 0.1~03 X
5. Mineral Carbonation X -a3)
6. Waste treatment x -B4)
A 60~120 55~155(-a-B)
1) Max 5000km based, IPCC : $30, RITE : $60
2) Mineral Carbonationoll 2|8t O] AtEtEFAX ZHIPCC) @ A &d| & =g Mi2] A EHtst
st x ol w2}t 4| 2Xto] &
3) a : DRI7Ix|2] CaCO3 712 0| 10~302HH/E
4) B : M| E Xelo| Futss |20 - HE232|E 22H/E, MW 30~608HH/E)
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E A7) A4g Agwde] A jFAFu 4L 46~72US$/ton COQ HHA A F A 4+
41~50US$/ton CO»9l Hl-go] HASHE ROZ Table 9914 B vigh 2o, kAo AF
Aol sFAG & AAHA RE ¢ F Ak TY 2 AR ¥ FEL 224, 233
2413 A 5ol gl

Table 9. Capturing and storing cost for each electricity generation technology [1], [6]

"CCS HI2(32)
( US$fton COo)
CCS H|&(X| &)

( US$/ton COy)

3% ZeroGen Z2AES A% 7] AGF AL 102]USS ol oy FutureGen ZZHE 9} wh3h
A2 179USS7HA Sl Abalzh Aok vl=e] FadvA 630 MW Algk IGCC A4S 73§
2007 59 10.852JUSS AAnloA 2008d 59 2359USSE 1d Abe] 184% S7Hd vz St
[11]

U 500MWHE Aerdd Alde ZA9 689 USS AEe A4 vl go] 485", CCS =944
10459 US$e] H| LS dastn ok Hdeddd wE CCS &9ul= |zt 154~2679 USS=
2R3 gom o 20d A wAsE &S &AL CCS v+ A oF BBORE
o] ojatslegtas T FsE Wlgow EY EHHEL o 40USSE A&t v EAES 93
LCC £A47)2te 20do2 3208 AA A3 A& 55% (FZALATFLAN AAE HA
AR AFA #Q18)E 7|FoRE AEsAT Medddae] d4F WA oR CCSY 20043t
E v g9 FANAE 42369 USSE BA =AU FF CCS E7|s] 2de &3 08444
9l CCS 7|&8R7F AF wHojAof & Aol wFh o]itsletao] AL A v 37} AF7F A &H
ojof & Zojt}.

5. 48

B oA 715wste] &S A% Weto R CCSE ARAH7 By E o &3t FRIFS
%3} gk @A CCSE A% AF /ML Folv HAA ] FFIFH} FAAHA FEE T
aejsjor & Aol
CCS @A A}y 4¥97t 27 F5o] 12 $4GFo| 159E+04Pt2 7Hg =4 et os,
EAGAANA 299E-04Pt, AFEANA 7.80E-01 Pte] #7¥-37F dAstE Aoz EH U
A Feds HFoA FHEA9 dFo] 114E+11lg COzeq, EXTANAE 1.77E+03 g COz-eq
7} wAste], 4% G 6.20E+06g COr-eqo 2 UEHSTH 500MW frae stzddad o
TANE A LA F 29UHE COseqd ATF213} A7 Yot 222 FAHUT
AR HLEY A3 500MWHE AgEdst CCS =94 d4=e vl&2 10459 USS, +9H|
Q7 154~2679 US$Z FAsx glew, oo dig LCC ¥4 23} 2063 F 689 IA
7HAE 42369 US$2 A =AU
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FF A= CCSEAE A3 AAASHEE neld 847719} v 877l FAlo) o]FolA
°F & Zolth. £ IFFHQA CCSY Az AH T5L B3 AUl Ivays Iy s
HOoZA 7|FNs aHHoz dEY + AL Aotk FF, CCSY A% e x5 2 P
AR A PlAE 9 G dF A7 AEH o2 o] FojA o} & Aot}

AR 2
E ATE B4R ‘BN ENLAL-o| AR L SHAZF ARE 98 DA-HIA DA
d H7F 719k 2Ae #§ A F(2010-12001-0072-0)" ¢ Qo= FTYEHJon o] ZAAE=YY
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