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1 fitr 5A FE 7]

BEZESFICE TSR RESETE RN TEFEIL —L T —YETEl (Framework Programme: FP) 1M
57 RETE (FP7:2007~2013%F) [CHWLT, COT(Z)—2-a—)L-TH/B0—) iR M. EAEMRMTIL.
A-USC.IGCC. BRI, BRAIL - BRARIELCCSEDMEE . ATAFT I3V %,

A-USC(Advanced Ultra Supercritical) Activity 6: Clean Coal Technologies
. VE =] ) . . . . .
IGC?EJ(TriZ’ETi%oaI Gasification Combined Cycle) e Conversion Technologies for Zero Emission Power Generation
ARARAELEERE — Pulverised Fuel Combustion / USC

— Integrated Coal Gasification Combined Cycles
— Application of Fluidised Bed Technologies

e Coal Based Poly Generation

FP7IZHITACCTDHEE — Conversion processes (liquefaction, gasification) coupled with CCS

— Efficient conversion coupled with production of secondary energy carriers

H{ Bl : “EC Overwiew on Drivers, Running Activities and Plans For RTD&D” (International G8 Expert Workshop on Clean Coal Technologies, 2007)
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H{ B8 : German Coal Mining Association, Federal Ministry of Finance (subsidy reports)
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FEDOEK,IGCCOFKEMEBIZ(L. CO2BEZLDIFE . 20105E50~52% ., 2020454 ~57% . 2025
F57~62%%HIT 5,

B KFENHEHRWE Powerld, CCSEHABHETIGCCTSUMD2014FE 1R EBAIRE T TE , BB
3% . CO2E LB D TAE F2 EIb . COSERMLITMIEERH T IS TRE .

B K FEH=fLVattenfall Europettd. A DA L%SH, CO2EE£EIRE K ARERMD/A1AYE
70;>F§)£§2¥€Faﬁ§ﬁo BEIURENT-CO2(%. REBHEZDH T1000A—FILIZCHAEBEEREIZHEIELI-IKEE
TS o

RWE Power®IGCC-CCSTOT ok
Gas conditioning, CO,-capture

Gasification
WTA-Coal drying AR g

1 : :" g }/i - Mecklenburg-vorommern
| L%l = - ~5 s Hamburg g
HEE2 A G §torage region
/. o --/.'- B “ r ‘l- men -

& st /"? > v-
T , — - - ede
s g "’\; Berlin
s > Brandenb
B4 Sachsen-Anhait = onoonoure
Air Separat]on Mordrhel estfalen
Sachsen
Thiiringen

Power plant

Hessen

H 8 RWE Power& #} (33rd ExCo—Meeting 061EA)
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AIZ3AZ¢EEBIEITNZECA =S 7T 47 (Near Zero Emissions Coal Initiative) Z P HFEFFELLT
BALR,

BEBFIL/IILOI—LEDET, EEIZKSDNILBRARARXITA—X ] (North Sea Basin Task Force) ZE%37
20077 A IZIZ R TCO2% L EBIZH% - IT BT A-O DAEEENE,

*x BEEIZBIFBEHIGCC(+CCS)TOC vk
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HH#8: “European Coal Gasification Projects” FutureGen Workshop 2008 & %3
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u ﬂélill*)bﬂe &, CCS BEMD4 DDA=L T T47IZRYFA TS,
REMEE)—F — v T ITA—S L (Carbon Sequestration Leadership Forum: CSLF)
> thig i ik H R/ \— bk F—3 v J(Regional Carbon Sequestration Partnerships)
> FutureGen 2')—>3—)L-FAT 1 M FutureGen Clean Coal Projects)

> REfREEBZITO4 S L(Carbon SequestrationCore Program)
BERTIIET—EF—X0T+—F, FaiRky, ERIIL-TLIR)YILGEERFEEMISLEHUSCAP (US
Climate Action Partnership) (&, CO2FH EEZNHRTEH LU, CCSADHBDILFTIHEFIRIEL TS,
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RERELBEFA%MR LI, 20155 (25%, 20204 (210% D Rk EZE EEIE RN SHEIHT S,

E & RE A | RBEROBENEH. RATRERERRT 3.
IRILF—FEAD 202FFTITEBEMREIRILTY—%10%IZF 5 (RPS),
ZH1E -CCTZB%. RiET 5,
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-BFHREEERBENEBOLREERETo-LTIEKXT 5,

BIRIILE— BIRERETHEITEST, L1%DENFTEEMICHL T, 2020FF TIZ15%HIE T 5.
H—RZa—rSILDOEBYDEAIZELY ., SERI0ETHEDS0%. BEEDND25%NDETRERS,
-RIFEDIEBEE. REMEERTEIEICETETEIAT— M UIRAERET S,

Hi#1: BARACK OBAMA AND JOE BIDEN: NEW ENERGY FOR AMERICA
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W2005F TRILF—RITE VT, AR OFTRBMBAFEI L THIERR.

B FutureGenH 5B Z B #% (Restructured FutureGen) . CCSIZ DWW T RKELEIEII R oNZUVAY,
SEOBRMNTHREND,

B )— IR F—EEOERAIE. IRLF—RE2REER, BERIEMREZENELZ, TYIRT
2 Y—F—REM, 2009F6A26HICThez@i@. |WAELEBEICTEZER ., CCSICEALTEICLIT O
EKxBlIfF T,

> ERARMRICAIT-ERBEORE

> FHIIABRDT=6 D IR (R FRETEHAZAT: Carbon Storage Research Corporation) DEIEEH LU
IERERHZAVSEASUAICDEIMNEAFKEEDHNE

> RARKNADNT HCO28FHEEDHTE (FAalFil: CCSERILMAF&, E#E{E:2019FF TIC
HEBINDERIXCO2FKAEES50%HIR . 20205F LIFIZHE RSN SHE R ILCO2FK £ =65%H|R)

R 2006FETRILX—KIZHITAELTIZR (A REE) = BEZE#OFutureGenDIEE
EGIHE NE FEBNIAEE: 2. 9B L TEAD50%% LB

D)= R RFEEA
—<7T47 (Clean
Coal Power
Initiative : CCPI)

2006~2014F EIZEHE2EFILE
A, COA. T0%E R RAXEH
Tz, 30%EZFDDTOT Ik
[ZEE 5

IR F—EEm

2006 F EMH10EM ., £LTL45(E
FILZEEER[, CDR. D) —>Oa—
JLODBERF - FIFAIZ29BR L

TS5V A X EFRRE (> 300MW)

-FEE R EHTSUFDCCSEN S

- H1ZCO, B4R : 90% LA L

- FECOTE = 91008 b L iR ERIEEE

(1005 +ZHEZ S E XA IRIBEERYR)

KB EDH L
- 1B SR BATREFHA : 2015—2016

XEBHDY)—>
O—LIEER~DIRE

STEDFiZEfrZ 124 (16181,0005
KJL)

ARHDAERETS
Uk

JRMDSE80%FE CTEHERMNFE
{RELE
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BAOYIHIL=T B F . TR M TCO28EE fREIZ R BRI L TEELTLVS,
BEZL{DARBEEDESRTENFT Yo EILESNTINS,

xK ELGMOBREERICHTHEYBHA

il B

RBLE

EREE

ARFEOER EE. TAICKLT, ARBEZERTE
BT HGHGIZBI S IRFIET I REMEA H BT, EFRI

Arkansas PSC Docket No.06—154-U,

7—hoy— MLUTIXKYERLGERNBELEINTEY. BREEFRA
L-B . S 0IMHIS A ERE . IGCCHE DiRE . e |Order No.b(2007525)
DEMEHEIRETIVNENHD
emissions performance standard& XM KSIZHRELTLVS
Aoy | EMORMEREIZOAROSNERER I, GHOEEE (o000
- =T WENHD, (BREFIRAARAVNAUEHA(ILEYE
DEOEEH E(=11007R> KFC02.~MWh))
SIEPIS COSEAHLIIGCCITHLTAo o T4IE5XTINS  |Colo. Rev. 40-2-123(20064F) ffgfgégifg f;!;;ﬁinwwwaﬁ%%&%mb‘ RREAARRE. BLUBEF RIS
— FTSIITIND—TURSAMMI KB HIAETE T, IGCCEREYA
7377 GIETHLTA o T4 TEER S HB6
2007458 (C7AY A MARBERERIITOVENRT—TURSA LD IBOMWD T R FEEFTD
BEROARE T o1,
FNIZENT, FA5—IRILFX—t>2 42— (Tayler Energy Center: 270D & i D Huiga>y—>
. 7 L) [X800MWO B ik FE B AT D 2 3R FF AT 2 B YW SH L 1=
Jays RFHRELLATIGCCIZHLTAV T4 525 HB549 (proposed) =S5 RA—TFAYTAEELEH YA/ = —(F285MWADIGCCE R EREIEL . KDhYIZK
AT AREFROEREETEL TS,
22 1XE NIL630MWDIGCCHEFFvotILLT=,
NSDEEDERICIE. GHGIZHKF HiEHRFIL. IGCCIERFMICTREM TIERL I EAEF
L5NTLNS,
A4 Coal Revival Program|ZE LT, HRIEE#TDFERAZHILIZA |Public Acts 92-0012,
T4 52% Public Acts 93-0167
Sox, Nox& T BCCTISHL TA 7T 5% |10 812701 108772705
LU FATF CCTOEAEEIZ DL TIE, FRMITHRHEA T RSN IHE IC 8-1-2-87.1C 8-1-2-8.8.

BT 2RMEST (FIZIECO2) KSIHEKRTHLII
BEShTWS

IC 8-1-2-225
SB206 (proposed)

H 8 : Pew Center, “Coal Initiative Report, Asia—Pacific Economic Cooperation, “How can environmental regulations promote clean coal technology adoption in APEC

developing economies?” %0)1&25*4@ MRI{E R
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x EFRMOAREEICHT HRYIMEA

I il ARHE E2A%0
2007410 A 12 a)ﬁ%ﬁjll%%l’;ﬁ(;, cozmﬁ%}’f&f}iﬁa!; Yo I5T—BHIZE>TEHESINT
. _ Lt e e = e HB2419 (proposed), L\=2 DD T00MWEBEE R A R iR FEBEDRBELEMN 1=,
e COSI=HT BRMBLUA L TAITERDTIS HB2429 (proposed) BB T KRHEE (Cloan Air Act) DXRFEA R ELTCO2EBDI-ZENHBLT
W5,
s By fﬁgﬁg@gﬁ%ﬂEE«V)&:&?E&%%E&%!:*W‘%E#EI KRS 224 10-225
RyUA BREFRALIZEHFEI /NI AL FEEAIGCC. CCS|216B.1693,
= #RELTLND 216B. 1694
2007 LARRICEFZIN SRR FEEICDOLVTIL, CO28 2D |HB25,
oA+ ELULOBE-FEEEFMFTTLS HB24(proposed), HB55(proposed),
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Wyoming Integrated Coal Gasification
Demonstration Program

H{ 8 : Pew Center, “Coal Initiative Report. Asia—Pacific Economic Cooperation, “How can environmental regulations promote clean coal technology adoption in APEC

developing economies?” . %@1&%*44’1"le1’|55‘2
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> [Clean Coal Technology Roadmap | (DOE, CURC, EPRI, 20014E)
> [Strategic Plan](DOE, 20064F)
» [CURC/EPRI Clean Coal Technology Roadmap | (CURC, EPRI, 20074F)
B Restructured FutureGenlZHUWNT, EHCCSTO /ML THZE29ERIILDFEBEZHRERL TS,

% CURC/EPRIIZ&4O—F<v7(2007)
PC and IGCC Year PC & IGCC systems Year
Systems
2005 2010 | 2015 2020 2025 2005 | 2010 2015 2020 2025
Emissions Efficiency 28-39% 38-41% 39-43% 42-46% 44-49%
PM. Ibs/MWhr 0.09 0.04-0.09 0.02-0.04 0.04-0.02 0.01-0.02 LTI
Capital cost, TPC, S/kw 1260-1720 | 1265-1590 | 1240-1540 | 1220-1350 | 1200-1330
S0O2, Ibs/MWhr 0.8-0.3 0.2-04 0.2-0.04 0.1-0.02 0.07-0.01 Capital cost, TCR, $/kw 1440-1980 | 1470-1840 | 1450-1790 | 1430-1570 | 1400-1550
(90-99%) (90-99.6%) | (95-99.9%) | (97-99.9%) | (98-99.9%)
COE, $/MW-hr 42-55 40-47 37-44 2437 31.33
NOX. Ibs/MWhr 0.5-0.4 0.3-0.2 0.2 0.2-0.1 0.2-0.1 With Carbon Capture
Mercury, % 80-90% 93-95% 95-99% 97-99% 98-99% Efficiency Btu/kWh (HHV) 27-33% 31-32% 31-35% 33-39% 39-46%
€02, lbs/MWhr 220-270 220-240 200-220 180-210 150-190
CO2. Ibs/MW-hr | 1770-1940 | 1750-1900 | 1600-1870 | 1500-1750 | 1410-1670
Capital cost,TPC, $/kw 1950-2370 | 1790-2200 | 1500-2120 | 1510-1810 | 1340-1610
Capital cost, TCR, $/k 2240-2720 | 2070-2550 | 1830-2470 | 1740-2110 | 1570-1870
Efficiency BtukWh |  38-39% 38-41% 39-43% 42-46% 44-49% apital cost, TCR, $w
(HHV) COE with CO2 capture, but 64-69 58.62 46.57 41-49 37.39
wilo storage, $/MW-hr
=5 Additional cost for CO2 2-7 2-7 2-7 2-7 2-7
< i’% EP 2 Eﬁun storage, $/MW-hr
Total R&D and Demo costs, $Biln 39 35 1.9 05

CURC(Coal Utilization Research Council): Bk ¥ AR IRES

EPRI(Electric Power Research Institute, Inc): K EE N HAEFT

PC(Pulverized Coal): fi#3 ik X A FKE
IGCC (Integrated gasification combined cycle) : ARATRAILEEHRE

COE (Cost of Energy) : BRI
TPC(Total Plant Cost): 75 RE%
TCR(Total Capital Requirement) : $¥FRAMEFZELTSUNEERE

Note that the roadmap costs are reflective of both the federal and industry commitments expected for both research

projects (80% federal -

20 % industry) and demonstration projects (50% federal — industry cost share)

H 8 : "CURC/EPRI Technology Roadmap Update“ (2007)
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S. BM ~ BRBROHES ~

NA—ZESUTRERETHY, REBAERONSEETRRANREN EH5, BRESHROES
iU, A —RARSUFRUBRTEEL T AL —RCHIEBE.

BEASREBELS FHEBIEE YIRS T, BA TR RLE—OCCTA L HI<FI A
AEEIHRETIE, AT BT AL E—FE~DABLLTH REBDIREFEIT TS,

ERBEADHERS
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B Coal/peat B Oil B Gas ONuclear BMHydro O Comb. renew. & waste lGeothermaUsoIarfwindI

H 8 - IEA (http://www.iea.org/Textbase/stats/index.asp) 16
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B SYURBUHETIE, 20005 F CImENE AR SHEBETRIFLF—ORAEN%ETALYTS
EDBEFEBIT TS,

B/N\T—FBHERFICEASN-B AR RET R )L+ —K 5 B 1E (MRET; Mandatory Renewable Energy
Target) &, ZYRBUHEICEEIZHA N, LEE20% BIEZER D=, 2010F N 52020 FTH HEEZ
BTBUE RS OO 4 R 958 kWh K Y31 L . 2ERI450(8kWhIZEIZ £ (1=,

W 200849 A . [Global Carbon Capture and Storage Initiative |&EL T, FEM100A8 = ILE E[RIZ, #ht=%:
EFRHICCSA =S T TA4TITHET DI LEFEEK,

& VV)—2a—I)LT9/00—EEDN2008-09F FHEDHE

BEEE [100FFRIL]

ERABRHAEITOT L 25
(National Coal Research Program)
ERRHZETVEVT RUAVIIEE 50
(National Carbon Mapping and Infrastructure Plan)
DA—VXZURMIZEIFHRRATR L/ AA/OYNTSUk 50
(Pilot coal gasification research plant in Qld)
Za—Y ORI —)LAMIZEITHCCSEHFIPCCEER 50
(Demonstrate post combustion capture (PCC) with carbon capture and storage (CCS) in NSW)
EOMIT7MIZE T 518k E AL -CCSEHSPCCEER

(Demonstrate post combustion capture (PCC) with carbon capture and storage (CCS) using lignite 50

coal in Vic)
DV —ra—)LTH/00—IC BT S HRGE 20
(Australia-China Joint Coordination Group on Clean Coal Technology)

HH#:-RET: EiR-TRILEF—-EIHHPI National Low Emissions Coal Initiative (NLECI) | L7

(http://www.ret.gov.au/resources/resources_programs/nleci/Pages/NationalLowEmissionsCoallnitiative.aspx)
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B = ) B fFILCO2CRC (Cooperative Research Centre for Greenhouse Gas Technologies) ZE%3I .
CO2VRCI&, CCSEHICEAT MR T. ENEE-KFE. ERHECHBAFRARHEZEN S,
BRF/ MBFOTO0 S LOSIEAENSODERIZE>TEE,

BRIREEHON TS ELRTAODIIMNEITE.,

> Otway Project; 200844 A M oRAaSn -, M #IDCO2ith T EE - fRREDEFEEER, CO2/E
ADBIEEINTHY . SE5A~10A N EEAT SHETE,

> Callide Oxyfuel Project; 94— XS RMMDBR K AREFRIZEWNT, OBERELECO20D 5
Bt - U, Qi FEREBE THOCO20D R EARTEE (Mhhfmit) . DEFIEREREITS, 2010FZEMND
CO2EAZRHIETE, HBEotMNSML. MEBRFENCETIRHBETZME,

X A—RARSUTBFHEDCCSTOY VM EL - BAZEFIL)

pin DL 2,04 il BEEE
Otway CO2fmE £925
Callide A IRBERTIEIAR (B 50
PRIGE)
Gorgon COzfmaft 60
HRL IDGCC s T IS 100
(IDGCC)
Hazelwood PRGERR [E] N EER 50
Munmorah (NSW), Tarong (Qld) PRIFETR [BIUNEER 8
Pilot coal gasification plant, Qld BixARIE 50
Post combustion capture plant, Vic PRI BIURSEEE 50
Post combustion capture plant, NSW PR BIURSEEE 50
Ela:rl]onal carbon mapping and infrastructure COBEE - Pl 50
National Clean Coal Research Program HIERIM 75

3¢ IDGCC; Integrated drying gasification combined cycle;#8REZIZHT RILIEERE

H 8 : Carbon Pollution Reduction Scheme Green Paper, July 2008 (A —X S5 7 ERAT)

F—XLSYTFTIZBITACCSTAY oK

\
Gorgon ety | L - l‘\ i
=N~ R, vk
<~'?~‘3, R _,.'.: e e LN 0 | Vi —— Callide Oxyfuel
< AR AL LY "\

H B http://www.cchrc.com.au/demo/ausprojects.htmll(§020RC)
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B COAL21
> 2003F(ZHIER SN, ARFEERDOGHGHEHAEIFKZBMEL-. BR-BHEESE. BUF/ I
%F‘T HEHEBIZE D/ N\—F—2v T, BB ILACA (Australian Coal Association: I ik 17
S)IEDH S,
> 2004438 HERBELTORRICDOVWTHIER RFHMEAFROERMLAEZEZEL:
[COAL21 National Action Plan1ZH R, ;T WL TE MR EER T I NZEBEEBMEERE,

B COAL21®MNational Action PlanEHEHHENDEE & COAL21 M ZEFE LB S HfiT
I Annual emiss?ons from coal w?thout COAL21 measures . ﬁm ﬁﬁ
Annual emissions from coal with COAL21 measures - T . @qy : ﬁ%@‘qy [iﬂ'ﬁﬁ'@%éb‘l _I%_:l
- - Outcome d_epends CCS Z |\
on proportion
o B RYERBISELY A OBTE

75\,14\%

B EMCIERERTSR TOEL
- T o (EURUKETIEEIEFH,)
£ I % N N il =a =T
S COC(RIBE)  |.igm IR CIERIER .
E RD&D phase and deployment ﬂs;ror:f:;:ta;f ”Ef:tiiiig[z;’ ﬁ Fﬁ ;E*E—G ‘iiﬁfi o
of best avai!ame technglgg.\fr:- including CO-, capture and storage (CCS)
Address emissions from existing plants ﬁ"&‘?%'ﬁﬁ . F;ﬁ%*)] ,Eﬂ Eﬁl}%
. o - A VXD BES
8RR K - 8518 é;;@g%’mﬁ HAED., EHMEHEEE
2003 2D|05 20!10 20!15 20|20 20|25 2030 l'b )[, }\7 7IJ ] — )l/ . ;'N‘l —Gﬁ‘ﬁ%\ E ZF—G%E%O ;XODEQB%
PHASE ONE PHASE TWO (UCC) DINAOYN TSN RBHE,

H B8 : Annual Review 2005 (COAL21)
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