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Activity 6: Clean Coal Technologies

e Conversion Technologies for Zero Emission Power Generation
— Pulverised Fuel Combustion / USC
— Integrated Coal Gasification Combined Cycles
— Application of Fluidised Bed Technologies

e Coal Based Poly Generation
— Conversion processes (liquefaction, gasification) coupled with CCS
— Efficient conversion coupled with production of secondary energy carriers

4-7 FP7IZ81J % CCT O
Hi#) “EC Overview on Drivers, Running Activities and Plans For RTD&D” (International G8 Expert
Workshop on Clean Coal Technologies, 2007)
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32 http://www.vattenfall.com/en/ccs/schwarze-pumpe_73203.htm
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% 3R LT,

PEEBF L, ARKDIEEFER, AREE - FEE, KNT T M A—T%EDA
IREEZEPIRE THERL S LD TR +— T 538 AR L., HEEIZBT 2 ARKIIHEEDOR
Ry 7p =2 X — e FEORIE, ENAREROREFHICOW TERmE BER TV D,
RIRITLL T D&Y,

> ARKNFEEIZTZNDNS b EEDT L X —MEIZ BN THOHRAEEZ 5D 5,
ZD— )5 THIEKIRB LRI ~OX S HEHETH Y . CCT OFTH CCS [THEERL
[EREAER PN

> CCSFE¥D3IE (CCS HAfroWEst i) 12 X 2MRFEDHRENSG . CCS OEANBA
¥, FERERER, EHERHER EEARIATORNER DY | AREEY A b CCS
DBAZ IR L TWD,

%miﬁﬂ%%@i%»?wﬂ%ﬂiﬁﬁkﬁ%%ﬂ%ﬁéC%Wﬁ%&kbf&ﬁ

FRICEZER L TWD, 20074 6 HI2id, HEEEE (Bl ©UXR - ¥ - BlildoEg
(BERR)) 7% CO2 BN A B ?éTFA4%J —ZBEERE LI, AEESIT
CCS iz BT 2 MR Ao bz B L T\ 5,

F7-. 2008 4 11 Hiz= /¥ —i% (Energy Act 2008) 23N, L7-, ZDOHT, CCS
TuYx g hORMBE IR LTS 2 E A2 HIIC, CCS OFFFE AT 2 1AM A
(T A o2 M ERFFOIHIE) ZARR LT,

EU IC L% CCS famssn~mdxtin & LTI, Fix SN2 AR 7T IO T CCS D
BINEREDNATRE & 72D K5 It « AR—2Zffefr T 5%, CCS-ready ZFE({LT 2 HMT
B 5, FERINZIZT X TOABREFED K T)7°F o MIZ CCSready & FHfT1T 5 Z &
AT HETH D,

ZD X oIz, FEEIE CCS ZHIERRE L RICH 1T 2 EERFEE LTHY . BKINTOHL
HOT L — A= EVICBWTEENREI X 2 AT\ 5d, dLiEICH L2 feft S
NTWDLZENE—OHEETHD, £/, CCS EEOFMIC L DRFEHELEHBDO DL
Exbid,

EWN T3 2D FEM72 IGCC (+CCS) Yuv =7 haEL T\D (F 4-4),

JE[E & HPEIE, 2007 45 11 H 20 A, CCS £l &8 A L THE DA K FIFE BRI D DOHE

33

http://webarchive.nationalarchives.gov.uk/20091002200110/http://berr.gov.uk/energy/so

urces/coal/forum/page37276.html
34

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=04dJ:L:2009:140:0114:0135: EN:P
DF
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HaEZl Ao+ b2 2 HIET NZEC £ =275 47 (Near Zero Emissions Coal
Initiative) ZJirpdLfElFEE L L CRME LT,
Fo, EWEUSIZ /v = — L ORT, EEICLD bR X A7 7+ —A| (North Sea

Basin Task Force) %

XL, 2007 4E 7 AT LR T COse Z At #iins « B4 27200 D

& FE LT,
# 44 FEIZBITHERIGCC (+CCS) Ymy =7 b
EEEA] EEE [HAMWI[ #E CO2[ER T 0t
. w | IERAKYEM .
Centrica 2012 800 Ak (IEI*HS($85%) EOREL TR EE
— o [EBKLYREHE )
Powerfuel 740 WITR | (G ~90%) EOREL TR
-FREFEHEZ3BU(LHV)LLE
E.ON 2012/2013| 360 Ak [ERKLYERE -EORELTETF R
-RAEEEFIEH

Hi#) “European Coal Gasification Projects”

FutureGen Workshop 2008 &}

FEEBUFIX, K 4-12 1277 X 512, 2050 4FF TITIREZNR T APEH ED 80%HIH % 2
g DR & LT, 2020 4 E TO 34%HIE (kF 1990 4EH) Z BEEICHIT TV 2,
WREENEEEG L LTL, BIRERTH A KT 45%., kK T) 32%., FHAEFHET XL ¥ —
6% T D DIZXF L, 2020 R R TIEH A K% 29%., ARk I%Z 22% F THIB L, B4
ARET RN F—% 31% E CRILKSED HIEEZ R L TV D,
FETIEZ DX T, ARNPORRTAS~OBEHER TIZ72 <. KIIBEZDHDODIK
W, CCS DFIEAL L CO2 ZMUERNTHEHANE L & 5 & 5 A 223k 2 & oo T

Do

H i) The UK Low Carbon Transition Plan (DECC, 2009.7)

Today

B Gas 45%
I Coal 32%

Nuclear 13%
Bl Renewables 6%
I Other sources 2%

Qil 1%
X 4-12

2020

Bl Gas 29%
B coal 22%
Nuclear 8%

Il Renewables 31%
I Other sources 9%

Qil 1%

RETORBEHEES (B OREHEE
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(5) XE
DR N FEEDERFRILICBET HBR

FIRKINE, BIEDOK) 50% % 5D 5 EHEBER THY . EIITREOHINCEWEEE =
HLEML TV 5,

WX, HAKT) - A D13 EEDED KBNS 2 —05 . AN RIE @
LTCW5, HAMMRET R LT —IC L 2B N LBIMEMICH D

4 500 000

4 000 000

3 500 000

3 000 000

2 500 000

GWh

2000 000

1 500 000

1 000 000

500 000

0
1971 1976 1981 1986 1991 1996 2001 2006

B Coal/peat BOIil MGas ONuclear BHydro @ Comb. renew. & waste B Geothermal/solar/wind

B 4-13 KEDOIREE ) B OHER
Hi) TEA (http://www.iea.org/Textbase/stats/index.asp)

ARV EHMEE CCS 7Yz MZ 24 ERAVOTREG L, KEZRLX AT
LIFIZART CCS D 4 DDA =T 7 4 TIZIV A TN D,

> RFEWREEEY — X — v 77 4—7 A (Carbon Sequestration Leadership Forum :

CSLF) : KED, [RFEMRBESIN OBTE &S 22 2 720 O E R ) 2 #eE T 5
Y& UTRE LMk, CO DIENY, M IrEEICET 22807 n Y= 7 MIxt

L C 34 % FEhfi,

> sk p0 R E R EE N — ~F — >~ 7 (Regional Carbon Sequestration
Partnerships) : 7 X Z & T T DOHUED HRER S 1L 5 R FRREEHATE R 2B
LEREPLFEONR— "=y 7,

> FutureGen 7V —r=a—/L - 7= | (FutureGen Clean Coal Projects) :
FipR % I AERBE L . 13D N T KFETHRET D L &b, COz ZHEEIN L THi
(1 R R = B/
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> [RFMREETAEE 7 1 7 F 4 (Carbon Sequestration Core Program) : = ¢ /L — /4 pE
IZE o THRAEL CO2 XS E L2 EHm 2RI TFESHEAIA - B E O B%
077 A,

T, BXTNL - F—H AT — K, Takry, BExI N L7 ) w772 EK
FENS72 5 USCAP (US Climate Action Partnership) %, COg HEH HEEDEE KN
CCS ~DHBIDYEF 72 E 2B L TV 5,

F 4-5 AR KHEO E/p T RV —HR

RIEH

AR

TR AL B

PESE IR

EEIED

| EPE R
TRV F—F]
FDLREAL

BT R F—

c100%A—27varFx vy 7T KL —FRKZEALT, 2050 4% T
(2 1990 4Lt 80% Kk % AL T 5 o
c SUEEBEHSRAICSE L, IRBEEBOR TR 42 U — N9 2 L [FRFIC
B L E ORI 72t 112 R D,

- 10 [T 1,500 & RV OEE 21TV, 500 T OFEH Z AT 5,

SWEE . 7774 A7V v REOBEAMEES, FAEMET LY
—DOFEEDOTE, Bxr X —0%E), EHEHARAKAIRER. K
RS A APRBE, FAR DB R L
KERED 7Y 2T 7 ) un U— BN OB S 2R D,

“100 FEDT 774 EKABEEZ 2015 FE TIZEATLHZ L& HiE
LT, JeEAEE (150 ~ AV ey OlE) CAeEEROBR
~OEEEIT D,

T RTOFHBETT LI 7 VBRBHI S L, RIS A 8REE (&
NB—RARTH ) —)v NAFTTH ) —)VE) LZDA T T ahEE
T %,

- BREEEVE R AR 4% 10 & E. 2015 £EIT 5%. 2020 £EIT 10% DR FE
Z HENEREL D HHIRT 5,

- KPR OENGI, RAT 2GRS 5, |

« 2012 FE TIZENHEED 10% = HBERRETRLX—I27 5 (RPS),
- CCT %#BH%, BT D,

=CCS 2 LB v [k FRHE~D REEEZ{E L, 5 EPrd CCS ZAH# L7z
PARROA IR KN REOEEE BIET,

- A IR E E BB O R T o T2 ETIRRT %,

- BT XOMREICLY | 1.1%DOEHFTEEIMICH LT, 2020 FF TIC
15%HIT %,
=R =a— FITNOBEYOEANIZLY 51 10 & T, HEE T 50%.
BESR D 25% CTH -3 %=X 5,

c BEOGHEE, BEMEZHET I L HFETEA~— MU v R
~EET D,

Hi#) BARACK OBAMAAND JOE BIDEN: NEW ENERGY FOR AMERICA
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2005 FITRKAZ L7z 2005 4F =1L F — Bk % (Energy Policy Act of 2005) (Z48W\ Tl
AR DFHHBAMT BTSN U TP R i S OBLFERR 2 e S 47z,
FutureGen 712 =7 s OHHZEF#% (Restructured FutureGen), CCS (ZDW T KX
REEITA LRV SBOBRBERIND,
7 )=z —EEOEMAIN., =X —2akERR, HERIRR SR EZ BB
LT, Uy Avy - = —F—JEZEN, 2009 4 6 H 26 BIZ Fhizimid, BifE ERic
FHETTH D, RAERTIE, CCSITH L TEICLL FOMERZBiF T,
> P RBIC AT 7o [E SIS O SR E
> EIERBROT- OO XM (RFIFH P FPT © Carbon Storage Research
Corporation) DAIFE &K MLARENZ WD E IS0 6 ORGSO 2

> CHTRRARKINCKT D COL HEHEMEDRE  (BikRe] : CCS EMMbD 4 4%, £
HEAE : 2019 4R F TITAR SN D FEIT CO B R 50%HII. 2020 4-LARE I A&
SN D FHIL CO R A & 65%HITH)

# 4-6 2005 T RV F—BORIEICRBT D B PEEE K OBHIER (Cf R EEE)

EREH AR

IV =V H[RKINEEA =TT 47 2006~2014 FE IZ4EM 2 & KV &2 PRHNE,
(Clean Coal Power Initiative : CCPI) ZDOWN. T70%% G R H AEENTIC, 30% % F D
Mmo7a =y MIESY

TR L — BB 2006 F-FEN> B 10 -] THA%ZH 145 (B RV 358w
v, EEEOMLHI 22 & K, Bl 123 &
Rb, ZOW, 7 U —ra— Lo - FIfLY
M9 KL ERoTUN B,

% 4-7 Restructured FutureGen O3

- HBDRREE 29 RV TEAD 50% % EIR

« TT 2 MY A X R (>300MW)

- fiBhx%R T > o CCS #B4y

« HAE COz[HI=R : 90%LA |

- AR CO BT & : #9100 J7 N 13 IREAYE [ E
(100 J7 b > &8 2 % Sl A g ] I)

c KFRLEDOHR 72 L

HEHRBHAAREH] © 2015—2016

FRK D RTFTCHT 5 BRI L o TEBRRAR > TS, H ) 74 1=T, Ev
59, Uy hUTH, COz BRITEI & BRATC A L CRLCH Y . %< OFRAI%
THRORRFH BRI ST,
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#£ 4-8 ERINOARKINTRT HHGHE—1

i i it ThEE
TR OACL R SR TR Kbt B
FAGHGIZE fOMREA HAT-8), &I o
T [RLUASYBEEREADRENTAY, BARRERR o | Do ol
U Be, SRR T AR, IGCChEDRE BE| T
DEMERERETALENHD
emissions performance standard XD &HIZHELTVA
BIAL=T -RANERMELNNTOLNOREMIL, GHOBEEE |
T [T RERDS, BEERASRIVAHAIL &V
DELVEEHE(1100RY R C02/ MWh))

- ) o - . g 2007411 R [2Xcel Energy AR22OMWD B REEZBILL, RAAAXE, BLUBLARIL
lsbIN COSEARLIIGOCITHLTAV Y T4TEEZTIN  (Colo. Rev. 40-2-123(20065) VE—TRETALEE L, ¢
o TIILTNT=TURSA M [CRA RGBT, IGCCHEY A
TIRT UL R RS H35

W07E5R1270Y S WARSERBR $7RY5 K7=T7 VRS DIOMNDE REERD
ERORRE TSN,
FHENT, TAF-IH I~ 48— (Tayler Energy Center: 7014 W OMIEALY—Y
7 L) E800MNO B EEF OB AIERYELE,
A5 BFHRELLATIGCCIHLTA Y T47%575  |HB54Y (proposed) F—FUR1=F1) T4 ZREEFH AU Z— [$BMNDIGCCEREBELL, RDYIZK
RA2AZEHOREEHEL TS,
Y RENIEENMNDIGCCEEEF vt ILE,
hbOBEOERICIE, GHITR T AR HL. IGCCIEBFNIRRNTIRAN LA
RY QAR
4 Coal Revival Program(Z$ U\ T, AR LR ATDEREDDIA |Public Acts 92-0012,
TR A Public Acts 93-0167
Sor, Nt T BCCTISHL T4 70 %ﬁ»ié {8 g}ﬁg; }g gl ggg
(77T CCTORRERIONTE, FENIBHA P ESh AR 10 8-1-0-8, 10 8-1-0-88,

BHIHT ST (BIRIC02) K3IHAT HEIIC
RESNTLS

IC 8-1-2-22.5
SB206 (proposed)

H #1) Pew Center,

“Coal Initiative Report. Asia-Pacific Economic Cooperation,

“How can

environmental regulations promote clean coal technology adoption in APEC developing economies?”.

Z O E W MRI 1R
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#£ 49 FE7MOARKINTKTT 5 EHL— 2

# HE 1RHbE FhEE
2007 10AI-HORHIEEIL, CO20BEMAEAIC, $L77T-BAILLHTHEEAT
. - Ny HB2419 (proposed), W20 10MVEER AEREEORDRZLEN O,
PR (COSHTBEMBSUAALTOIERDTVS gy o) BERUFART A (Cean Ar Act) DREERAREL TCOLB R ENFELT
AR
her_ |REICETARMNEROACETRREERFICHTAHT -~
oy FEELTG KRS 224, 10-225
44 RRERBLEENEIL AUV EERIGCC, CCS|2168.1693,
" FRELTNS 216B. 1694
007ELBIBRENARRFEITOVTIL, CO2HEZD|HB2S,
o FNULORE FREEEMTTNS HB24(proposed), HB5(proposed),
COSIH T AR B LA TATIOVTIHBRIRES |HB227(proposed), HB282(proposed),
hivb HB105(proposed), HB282(proposed)
17U, SIS BERR A 180 BHUBIC, COSIck
o yaee |Y.COREEBENORIR /MWL FIZHIZ AT L5 5 M
PR\ st R SRR REFIHL Tz OO0
%1
239 CCSOftFERIRELEY) =Y 2~ VEEIHLTAY [Advanced Clean Coal Power Plant
- T47%5%% Initiative
i NDCC 49-19-01,
KAAAZBOBHBIOVTEEL TWVA (ERZ0STSR
iy N gig gggfgzsfi—osoo
BOLREHOVNTIRER
o = o e Lo oy RI Gen. Laws 42-98-2,
A—R7ATUE |CCT(RANARBERFOHLE)EREL TS Rl Gen. Laws 49-08-3
5542 NTRVLINOVTRAEBI G AR, TXUIZ00752B12870V )M DFEER
7 Yo,
14 EPARR UL, RO R K NEE ORI TRAEREL  EBEPATERIET
Cethot,
Y74 =7 Hé Rt Zemissions performance standard% 48
bV EL, A—Z0—-FOREROHE LRIZ1100RIRCO2/  |ch. 173-407 WAC (2008%) 200711 B2, HORHIBEEJIGCCOHEEHTLL,
MWhEL TS
I)=ra=INOBREPENBEIHL TV T4T% WG 24-2-1
DIAM-UZR5%25 Senate Concurrent Resolution
COSITNTIdHE No54(proposed)
D4RAVYY  |IGCCITHL TVt T17%52% Docket 9300-GF-176(proposed)
5 H £ 4 1non (- N = Wyoming Integrated Coal Gasification
04434 |COSEM#ELEIGCCISNL TAV Y T4T %575 Demonsraton Program
i git) Pew Center, “Coal Initiative Report. Asia-Pacific Economic Cooperation, “How can

environmental regulations promote clean coal technology adoption in APEC developing economies?” .

Z O W MRI 1R

AIRFAMTBEFIZ DOV TIZ.DOE X° CURC IZBWTHEE R — R~ v 7R RINTND,
[Clean Coal Technology Roadmap] (DOE, CURC, EPRI, 2001 4-)
[Strategic Plan] (DOE, 2006 4F)
CURC/EPRI Clean Coal Technology Roadmap] (CURC, EPRI, 2007 4-)

F 7. Restructured FutureGen (ZH W\ T, HH CCS v =7 MIxtL THR%E 2.9 E
RV OB Z 53R LT\ 5,

>
>
>
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% 4-10 CURC/EPRIC kA u— K~<=v 7 (2007)

PC and IGCC Year
SYSIEmS 2005 2010 2015 2020 2025
Emissions
PM. lbs/MWhr 0.09 0.04-0.09 0.02-0.04 0.04-0.02 0.01-0.02
S0,, Ibs/MWh 0.8-0.3 0.2-04 0.2-0.04 0.1-0.02 0.07-0.01
2 [0S r (90-99%) (90-99.6%) (95-99.9%) (97-99.9%) (98-99.9%)
NOx, Ibs/MWhr 05-04 0302 0.2 0.2-0.1 0.2-0.1
Mercury, % 80-90% 93-95% 95-99% 97-99% 98-99%
CO,, Ibs/MW-hr 1770-1940 1750-1900 1600-1870 1500-1750 1410-1670
Efficiency Btu/kWh 38-39% 38-41% 39-43% 42-46% 44-49%
(HHV)
<K DOREEE>
CURC (Coal Utilization Research Council) : £ F AR ZEH S
EPRI (Electric Power Research Institute, Inc) : >K[EE IHFFERT
PC (Pulverized Coal) : #ky iR X IR E
IGCC (Integrated Gasification Combined Cycle) : fifk 7 A EERE
COE (Cost of Energy) : BE2 A k
TPC (Total Plant Cost) : 77 o &% %
TCR (Total Capital Requirement) : #rF I E 2 &Te 7 7 o N EARE
PC & IGCC systems Year
2005 2010 2015 2020 2025
Efficiency 38-39% 38-41% 39-43% 42-46% 44-49%
Cost
Capital cost, TPC, $/kw 1260-1720 1265-1590 1240-1540 1220-1350 1200-1330
Capital cost, TCR, $/kw 1440-1980 1470-1840 1450-1790 1430-1570 1400-1550
COE, $/MW-hr 42-55 40-47 37-44 34-37 31-33
With Carbon Capture
Efficiency BtwkWh (HHV) 27-33% 31-32% 31-35% 33-39% 39-46%
CO2, Ibs/MWhr 220-270 220-240 200-220 180-210 150-190
Capital cost, TPC, $/kw 1950-2370 1790-2200 1590-2120 1510-1810 1340-1610
Capital cost, TCR, $/kw 2240-2720 2070-2550 1830-2470 1740-2110 1570-1870
COE with CO2 capture, but 64-69 58-62 46-57 41-49 37-39
wilo storage, $/MW-hr
Additional cost for CO2 2-7 2-7 2-7 2-7 2-7
storage, $/MW-hr
Total R&D and Demo costs, $Biln 39 35 1.9 05

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)

Hi#)” CURC/EPRI Technology Roadmap Update “ (2007)
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QXARBIZHE T DAR 5 HAANDBREERHR

KETIE, 1950~60 FARLLRRIC AR K ) FEED R P MES . FFI 2 BEIZIE 2D A ek
BFE LT 70 FRITH R AR NFEBOBRDEA TH - 72, 90 LI I —#5 L <., HHkEM
REEYRE L TCERBORZOVERNBIRINIZZ LD, RAT A KIPFEBOEZR N K
By EHTnD (K 4-14),

TIRKFID Y T o 7 TlE, KX A~DEGH, KESA A~ A~OHRHEGIN B 5,

BUITED 5 2030 4 F CTORRICK T 2 BIRHTRELEE R 2D & CO2 HEH EHIHIE D T HI7
b, BAEARRTZRLE =N T, RERTAKNOFHENRLL hoTnd (X 4-15), #F
2, EWNEOIFERBIRTATH LY = — N HADPFERNFLEHRIN TN D,
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GW

70

60

50
B AR

40 B RAAR

B RFH

B FAARE/h

30

20 A

10 A

2008-2015 2016-2020 2021-2025 2026-2030

X 4-15 SK[ETO 2030 4F % TOEPHHEL
Hi#1) Updated AEO 2009 J v MRI 1E5%

@F vy J&EL—FHE 47ty bHIE

2009 4= 3 A. K[EIZ TAmerican Clean Energy and Security Act of 2009] GEFRT v 7
Ay s =% —IER) BRE LT, KEOEEDE A APEHEKEZE S LT, 2005 4
T 2020 4EE TIZ 20%HIT8. 2050 4EF TIZ 83%HIB A 81, BEEEROZdx v v 7 - T
YR b= FHEROPHEIGIHIEOBEAZRE L, FVELRIT, 2009 4 6 HIZ Mk
DEECRR LT,

KENZBWT, GHG B B2 #8170 2% 28 INTEET 5 (LA itk GHG H3
A=3T T 47 10N, FEEHE GHG IR E 6 M. WHEKEA =T 747 7TH),
ZDHH, PHIEE (~2020 1) OHFEE L TWAMIE 6N, 1 B R OESH B (2025
) EHICHELTHDMIZ 16 E 2> T D, ZOHF T, BEANCKHT S COL PEHE
DO LR - A7y FEBTTODMNIE 6 INFTET D,

BUEIH BT, — OB T 2 EHE (DY) 7+ =T M, =a— T rv—
M), Fad ket d 2472y 8 (AL, RERE - A7y b (v Fa—%
I, T R M) BIEMICKT A%y v & N L— R (TR U ZM) IZKBISh
Do

IINBR, ARKITOFHES~OHFIER L CCSBEADA 2T 4T Lo TND,

199



#£ 4-11 KESMIC 7‘6%% EFTICKTT % COLHEHHED R4 72 > N OB EMRIM

[ (5% | t\ .
M| sus va17| P27 |+30s A
Bl | b T
2l o S ENIEERECHLTE v TERE
BN T BGHGD X4y 7 & L —F#IE :Florida Climate Protection Act (2008
20145 O |&6R)
O BIRETE (RRTE) TIE, 2010EMSETFE.
_ 65 TN AFKERIZL T, 2006~ 20084EFE TIZ1997 ~ 19994 1, 1095 D HEH
M 0 LR
_ 4 SHFAAICHLT, 20FEMICEYCO2HEZ 1% AT Eyb T 510D ELERMEE
;;;'_‘4; o) O35 FDBR K AITHLT, 2006 FETIZ1990EKEETIHT B LS5 vy TEH%E
ALV 0 OHFAAICHLT, CO2HERFEN1T1%ELF T Vb THESER,
PP o OHENAICHLTHE LREHE. MAISOEHENBAZKYICRHLTLER,
Dl QEENAICHLT, CO2FH EMFE N20%EATEIbTBLSER,

(6) A—X+3U7

F—=A N Z VU TIFERETHY . BUEENMKEOK 8 EIZ ARSI ENHEOH D, AR
IFEH%A0FICDZY A=A T VT ROHR TEERZXLF—HThH L LEEEIND,

TR AR S 2 < I BHEIE~ =7 = 2 MZBW T, FAEFRET XL F— CCT
DR FIHFTREIC 72 5 £ ClE, WRT HEITE~ORIG E L TH ARKEOREL B
Tn5,

300 000

250 000

200 000

150 000

GWh

100 000

50 000

1971 1976 1981 1986 1991 1996 2001 2006
| B Coal/peat MOil MGas ONuclear MHydro EComb. renew. & waste B Geothermal/solar/wind I

4 4-16 A—A 7 V7T OFREE) EWEOHER
Hi#) IEA (http://www.iea.org/Textbase/stats/index.asp)
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7 v NBOETIZ, 2020 4F £ TIEWNEAMEAGIZ S O 2 AR XL X — DG % 20%
ETH ET D EOBREEABT TN,

NT— FEMHERICEASNTEHFEAMEZ XL X —KB HIE (MRET; Mandatory
Renewable Energy Target) (%, 7 v FEGHEICH S EHEI AL, 1L 20% HEEZERK D720
2010 725 2020 4 F T HAME 2 ATBAERFOFR 95 B kWh KV sk L, £ER 450 (&
kWh 125 & RiF7z,

2008 4= 9 H. [Global Carbon Capture and Storage Initiative] & LT, #ff 100 175

RV% BRRIC, Biic/eEBE CCS A = 77 4 ZTICHETHZ L 2 RK LT,

# 4-12 CCT R HEDO FEOHE (2008.7.1~2009.6.30)

ERARMIE T 7 7T L

(National Coal Research Program) 7
EFRFE~ > 7 ROA 7 75 0
(National Carbon Mapping and Infrastructure Plan)

A= XT7 2 RINCBT 204K A1y b TT b -

(Pilot coal gasification research plant in Qld)
Za—H A7 2— )L XMIZEIT S CCS %9 PCC £k
(Demonstrate post combustion capture (PCC) with carbon capture 50
and storage (CCS) in NSW)
v U TINICERT AR E V- CCS %119 PCC 55

(Demonstrate post combustion capture (PCC) with carbon capture 50

and storage (CCS) using lignite coal in Vic)
CCT (2B % Z [l ik

( Australia-China dJoint Coordination Group on Clean Coal 20

Technology)
Hif) RET; &R - =x/L¥— - B4 HP | National Low Emissions Coal Initiative (NLECI) |
( http://www.ret.gov.au/resources/resources_programs/nleci/Pages/NationalLowEmissionsCoallnitiati
ve.aspx)

F—A b7 U 7EHIE CO2CRC (Cooperative Research Centre for Greenhouse Gas
Technologies) %% . L7, CO2VRC (Ventilatory responses of CO2) 1%, CCS 2|24
DOFFEREEA T, ENARZE - K%, EBERERESCEUFTERESE N2 L T\ %, BURFINEBUR
DT 07T ARLBIMEURZE NS OB L - TERE ST 5,

BEED N TWAERT Y =7 MNILLTDOEEY,

> Otway Project ; 2008 -4 ALt I NI, A—AX N7 U7 HD CCS DIFEFE
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B, COEADBRIGASNLTERY, 5% 5~1 075 b &2 EANT D5,

> Callide Oxyfuel Project ; 7 A — 2 X7 > RINOfIRKIIFEEFTICHNT, OEFE
BRBE L CO2 DAy - B, QHIHFIREE T CO D EWITHE (M FREEE) . D FERE
FERAZ1T O, 2010 FE 00 COJEAZPMGTIE, HEE6 ARSI, W= BT
OB ERRU A S,

# 413 A=A LNTUTEBMNHEED CCS Fux=r b (BA7: HHE FLV)

Otway CO-imgft . BT 8 $925
: PRERT AR (B3R
lide A e 50
Callide e
Gorgon CO-frm 60
T I
100
HRL IDGCC (IDGCC)
Hazelwood PRGER B UNEER 50
Munmorah (NSW), Tarong(QId) PRIFETR B URSEER 8
Pilot coal gasification plant, QId AxrARIE 50
Post combustion capture plant, Vic PRER BIURSEEE 50
Post combustion capture plant, NSW PRIGER [BI YR EETE 50
IIgllzlltrllonal carbon mapping and infrastructure COoBh13 - Rk 50
National Clean Coal Research Program BFEH T 75

3% IDGCC; Integrated drying gasification combined cycle;#8 /% 8218 7 AL A ¥ &
Hi#) Carbon Pollution Reduction Scheme Green Paper, July 2008 (4—2% kZ U 7 EI¥F)
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417 A=A FFYTIEBTFSHCCS TrY = b
Hi#f) http://www.cozcrc.com.au/demo/ausprojects.html  (CO2CRC)

COAL21 iX. 2003 fEIZAIRX 47z, AR I FE B OIR 20K AT AP HIE A B &
L7o, Ak - BAHEEE ., BURMBIT, SO A= T —2 vy 7 Th 5, FHRIT
F—2A T U T ARHE (Australian Coal Association;ACA) 236 5,

2004 4 3 A FEERELE L CTORRIT DN T ORI FEHATBRZE O 2R 72 715 &FE L7z

COAL21 National Action Plan| # %3 U7=, 1£7) L CHEINBIF & a3 X B il 2
BELTVD,
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—————— Annual emissions from coal without COAL21 measures
Annual emissions from coal with COAL21 measures T

e Outcome depends
e on proportion

e of generation

with CCS

Increasing emissions

Commence and then accelerate
RDED phase and deployment deployment of new technology
of best available technology: including CO5 capture and storage (CCS)
Address emissions from existing plants
2003 2005 2010 2015 2020 2025 2030

PHASE ONE PHASE TWO

4-18 COAL21 ® National Action Plan & HEHE~D %

# 4-14 COAL21 MEE L -l

B4R : RFREURE AT BETHAH A, &2

ccs Ak,

PR REEFTBICELE-Y M ORE
b‘LZ\%o

CRBREMTIERLEEIESNTLVL
o (EURUVKETIIEEFH. )

18K /MRETIEEIEE .
ERARE TR,

it BRI
Bk BK B2 HE DA DB, SLHBEET

IGCC (RR/1&R)

EEBADBE,
DI H)=a—)b |-EMTHE. BATER, RO
(UCC) DINAAYRTSURRRE,

H#)  Annual Review 2005 (COAL21)
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