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5 H 27 BIZ, KE=LF—%4 (DOE) = /LX —{F#HF (EIA) 7°5 2009 RO o xL ¥ —
RaBLAFEINT-, (EIA:http://www.eia.doe.gov/oiaf/ieo/index.html?featureclicked=2&)

2006 4035 2030 RIS, LT 7L A — AT RO 3L X —{HE TR 1.5% THINL , 2030
FED TR FEHEH EIE 403.85 & 2006 £4ED 290 fE R 2 39. 1% BN 5, ZOHH T R /LF—
HEIZED LA REIRD CO, DFIGIE 41.4%70°5 44.6 % IZHNT 5,

2030 OO RIEE BT, 43 1.6% THIANL ., 2030 2T 90 BRAZET HETRIL T
W5, FE OECD 2N EHE KR DS ETHH, BRI FHEINER 2.7%DMONT, 2030 4(21% 44.3 fF
oL FUEE DK% HO D, BIZHEKEGFER 0.9%REDHEILRERUT DI, AR
F1T%OEIE THEDBIERL T 2030 FIZ 7.5 @270 REEKEBIOA N THRAD 11%%
HETDHHIAHZTHD,

TEF DA PRI T (AL 5 T h)

2006 2010 2015 2020 2025 2030 | (percent)
=] 2,344 2,825 3,167 3,583 4,059 | 4,429 2.7%
KE 1,009 1,034 1,081 1,105 1,136 | 1,237 0.9%
H A 179 175 173 168 162 156 -0.6%
AR 500 544 596 640 683 751 1.7%
HREF 6,118 6,720 7,194 7,691 8,312 | 8,996 1.6%

(1) EIA InternationalEnergyOutlook2009 7>% JCOAL 1ERY
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JCOAL 7o7 RKFHEa—nra—tr2—FERE

B A ARDOERtE, AR T ORI LR E

HARDE N 2AEX, AV RRTIROMARE E GAR 6,000~6,300kcal /kg DA RIZKHL 70USD/t C
RGO &R T2,

Ok IX, FINDAEFERE O R (GAR 6,300kcal kg ==—F %A/l FOB: 70~
72USD/O 8T D, VX INEDIN—F T (AR T O~—ry NI, R T 47 TREL TN
Do | EFES TN,

2009 AR5 — DU, FHEND & RAEFEM A~ 2 AZBIT AR T AV RRTT O B EE
Z FRlo7e, =X —HEMEIRE OBRHF 1L, BAE 5,000 7 RAZKHLFEHRE 3,000 5 he LiE>TW
%o i1 u) — RO IIHT 62USD/t TLEL TV,

AARDR —& =%, AR R T OPGE LR ST B B MRS X BLAE O ARy Miikg 12
) 8USD/t BETHHN, V=R F T N Tdhb, KD HARDE &I, Eﬁ;ﬁ%f’w)ﬁ%fﬁr
REIEmE<, 9 HETIFARY MEADKLEITIREE) THHLEFES>TND,

AAREA VR AT T RIOBBIMiR X E T E DL, HOFEE OB 2HHTFE- 72, R &AA R
T DG E L RIERI DA THY . NAR 5,500kcal/kg DA R IZKTL 60USD/t TAALZHNT
TWD, g E O S22 #113, NAR 5,000kcal/kg A DAL K AA 54~55USD/t THHKIL TV
DI THD,

Argus Coal Dayly International, 2009 5 21

BCCS 7r¥=/MNI& &L
SEMECR 2 20 { AUD (§9 1,400 £ ) 0 CCS it (7757 s v 7) 7av = /b —BELT, Bk
(A1 - 7 B D/I%@fméf%/\ﬁbfw FREOE SHLHAZTHND,
2009 FEOBIF PRI, 70— 2T — A= T T4 T AT, 45 1’ AUD (19 3,150 {&H)
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WEENTEY, D5 20 18 AUD 2% 2~4 DREEBURLD CCS 7uv=/Mib EIF IS T
EThD,

A& LT 72< & 2020 AR ETIZ 20 DRKME CCS Tny=r Bl 45875 G8 H3hEk
ML CHEET 2 IR O—HTHD,

Martin Ferguson B - =3/L3 — KELIT, B AHLHIT 2050 425 ETIZ 2000 4L~/ THIERIE
Wb T AP BZ 60% BT D) AARD R Z KR T D72A)Lak -~ AR | CCS M (777
Y7 )TRT T AT TEBIUIZSEIDLN, LonbLiz CCS 154 /IR —h 572, I, %
ML FrRBIHUI O BT . Australian Coal Association Low Emissions Technology 238\ Nz, f5EAf 122803
~7=7 1Y =7 I, National Low Emissions Coal Council & Global Carbon Capture and Storage
Institute (GCCSD) . & gL TRRALT D, MASZL7ZHEMZ B RISV Ea—SND TETHD, | Lifo
7o
Ty NI FEIREE S, RA&R T 2010 FIATPRDLTETHD,

International Longwall News, 2009 5 21

WA — ANV T AESREGG | FTAS— AR IR X5 | B AR D

A —ARZUT FESR G AT (ASX) 1 B K Y R OB a5, 7 A 7 BHED, ZIN xR
(FOB Newcastle) S5 | 2 BRIk %,

LB I OWT, ASX 1T BRSO =T at A T oI AT a5 —off
B PN L THREET D, TV T KEPETHID TO— IR DB | e N TR D AN =K L
g2,

ESETG OO T (> at b AT o7 AN DOIANL L, ASX O — %R P S $iE
HEDOTEGEME L FFHEE T X THTHAD, 1, ASX IFELT,

BIE, global COAL NEWC A>T w7 AL, =a— Ny ANV —fKRMHEOAZ 2 —RThY | filE A
2 HIZ global COAL D=7 ANTHEFIATND, FLW—MRERIEWA 7> a0 OfiFakix, ASX 7
=T AR ANTFTED,

International Longwall News, 2009 5 27

M China First 51.5 1& USD AR 7=/ MZHEH

WARATAH Coal 13, KM Galilee JRH 7R =7 MITaf b0 F -y JV 2K, 31 & USD @
B E A5 HRER, Watarah 200 CEO Peter Lynch 23 EIHLS 122V T International Longwall
News (ZFE277,

EL K42 China Metallurgical Group #1:(MCC) &M MOU IZRESE, [A] JVIZZA—2 AT RMNT
FPEA TR BLEE USD 07 Y=y M FE % Fhiti 4%, [China First] &2t4 &, [RIBIFEIXATT
LORMZRIHL, 74— XZ RN AAA O S TITEEIESE D% T 5,

X5, A7 ey =2 M., 490kmDEkE E Abbot Point BEIZIB1T5 2 DG H I/ N— 2 &2 BT 5,
(T2 M5) 2013 FFR3ERAAZ B AL T D,
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International Longwall News, 2009 5 28

MCC X WA ™ Cape Lambert E85AHLILBHR 7 1Y =7 M2 4 {8 AUD (280 {&H) ZAHZ L%
eI T5, (JOGMEC 2009.3 & B&EJRLAR—k P.147)

Waratah Coal Inc.
Galiles Basin

W Wiggins A RZ—IF/VDORBITENDIKL

Wiggins Island £7 R Z—3 7 VBAFEDONEIL, BEFEDOELIAR T, 70 =l OB RER
ENDHEBR~NTND,

Mark Greenaway 7' 0y =7k V3T )V« 32— X137 00 =7 O FHTEH T, IR F KK
DIz | F—IF VDAY 2— Vi BB LR ThDHEIR T, WEFREORE I R ZE 16 #HI39sE
BHIEICTeiT 72 40 f& AUD (2,800 f&M) DEEIZETE LT,

oY — 7 A, Anglo Coal Australia, Aquila Resources, BHP Billiton, BHP Billiton Mitsubishi
Alliance (BMA) . Caledon Coal, Cockatoo Coal, Felix Resources, Jellinbah Resources. Macarthur
Coal, Northern Energy Corporation, Qcoal, Rio Tinto Coal Australia, Syntech Resources. Vale
Australia, Wesfarmers Curragh 33" Xstrata Coal Queensland 7>5723,

[ 7' 0= MIBITE 40% 5L, B ANAT —Yar R OB REROBRGHI RSt E2N
HIL TS,

#h bEm XY o= MNE, BB B A R/ DRICT IO ZERIMALNTND,

International Longwall News, 2009 5 21
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TR 2145829 H
W ERRAERE -EHAICEILT: (2009 £5
AIRAERE
2009 AEF 10 M FEOJFRAFERIL 5 (5 6,886.6 /7 o ([EF LS PR A HEEE) <.
AR L 43,170 Thor, 5.9%88 L7025, 2B EA B S RT3 {8 5,621 ﬁbyﬁﬁ;ﬁtmz,%o Tk

RCES: )

L T A% EA R EREEE 7,057 7T R —234 ST R 5 1 D0 P E AR A R OEIS
> 3.2%0R0, HRBEIR SN 1 E 4,208 TR C, [ 41,044 "EEES "EEHE
TR, T.9%88 E7p 7=,

88 ER L

EREEREICEDLEIE X, EAEAD 62.6%, |
BT RPEAS 12.4%, | S OBEEIRBEAS 25.0% ThHD,

FEREHNZ B T 2ENARIEE &1L 6.74 Bt (ExR%
JB - ST SRR EEAT RS ) ThD,

HRFE BT 5 15 5,994 Ty, R +3,360 o, 6.4%H L7025, 96, [EA H S HRE 3 15 3,023 5
oG, [RIEE+1,040 ot 3.3%H4, Hi5 L 2 /8 2,971 T T [AHE+2,320 FHt, 11.2%88 72 -7,

FIRIEET, 3 A RKBE, AEATEREIT 15,474 J7 R G, BEFER LD —3,591 Jr R 18.8%jk/b &72%,
ILOCTERENE 4,137 IR T, MEFERID —1,267 Jhe | 23.5% A L, 56 EA B A RILE 2,176 Tk
[ =181 b, 7.7%8, EA T RILIE 682 TR C, [Al—226 b, 24.9%80, FREE R HLIX
1,279 JJRC, [A1—861 b, 40.2% b7 o7, E7o. K I1FE B O A RIEEIL 2,794 TR T [H]
— 1,538 Ji by, 35.5% 8, B A AYBIERATI 427 TR Tl IR —60 TR, 12.4% e 7272,

K1 B PAPERI BRI A PE SRR (2009 £R5F 1 DY 1)
witie emams oo VT mapmoro wosmeoro s 050
il 56,886.60 5.9 35,621.44 7,057.13 14,208.03
Jentii 138.41 -7.04 124.13 14.28
RS} 2,157.85 5.94 1,923.47 113.00 121.38
HLIPEHE 9,048.90 -15.2 6,458.73 1,904.07 686.10
WE 2L 7,193.36 47.93 1,863.62 271.56 5,058.18
EEY 1,232.73 -6.59 1,107.04 5.01 120.68
ERis:) 755.24 1.03 530.20 63.20 161.84
BEETA 1,834.85 0.35 1,329.55 356.87 148.43
TLRRE 592.34 8.92 473.93 118.41
AN 3.10 —6.63 3.10
LA 3,226.71 15.32 2,464.31 711.43 50.97
Rl 514.80 26.91 128.71 386.09
[ANEEC) 444.70 10.76 164.37 72.178 207.55
LR 3,247.59 -1.34 2,279.26 940.52 27.81
O 3,287.65 -8.87 3,054.20 212.62 20.83
{iElE<) 140.00 21.63 63.54 76.46
Gk 1,090.23 39.74 165.36 94.70 830.17

(B BRIALE—Eo 58—
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NS 116.81 -14.97 95.30 21.51
) 1,282.98 -15.88 285.47 108.74 888.77
i 791.62 -16.76 307.75 0.75 483.12
EME 2,299.78 11.93 579.14 18.86 1,701.78
ErH 1,369.07 -15.58 35.61 442.62 890.84
BRva A 2,874.40 35.19 891.95 578.17 1,404.28
HE 806.08 -11.49 331.38 412.09 62.61
TR 218.01 -10.29 104.64 113.37
BEX 84.42 0.5 53.51 30.91
B X 1,202.95 62.14 316.85 186.03 700.07
AR 2,653.83 4.1 2,653.83

e A ] 7,906.73 19.23 7,906.73

FHEA ] 371.45 3.15

FAIT - AR (A PR A 1 L S R B,
g %Hjl
RESEREARAFELO 2009 42 HE H S FEFEH R ) BFERE S TRV | ST
Emﬁﬁuj\#%\%‘b\ EZBEROT —2cLne, —MiREm AL 1,359 7R T, [A#+233 Hhe |
21.1%8 L7272, ABITIE 1 HI1X299 TR, 2 A3 488 ko, 3 A Tik 572 JT b ML T=,

BHRFAREZIICD EEA R TS OO EE XX EE N O A RS IR 8L RT3
DCIE7<, 1,359 b oA R A I X FERHI OEERE 5 8D 3%FREZ S LI DR
NS RIRBEDEE ZBND,

# 2 XPEOA REHAE S & OBROB W FEETHD, AR —ATHHN L ZEM
AVRARTTIZASBDOMER LN BN AR B HUIR O - | Fe b iskod 1N | IR TFE Ak, Wi
T, IR, | JIARE IR AR 2,

%1@*@% (ZIRMNAE DA I FERRE 421 TR R 8.3%H T, #ii A — AL E T A

M BRTHY, NhF LRI 290 b, [FHIEL 61%8 T, S RIL 60.8 b AERBIOD 1.4
Mﬁ%r@coto

LA Tl R A1 87.3 b, RIHIEL 130%#H TH 5, fil A — AL iff (34.4 J5 R,
I 14.4%8) . 137 (28.4 TRy, 2008 4R 1 IU-H1130t) | Z2M (24.5 T h>, 2.4 f5H8) TH D,

WA 1,359 HhrDoh R_hF A ZIN KOS RS T 3 HET 1,100 TR Tdhh, AFFRY

TIXENFFE OB KIZ > T R R Z 2N 722912720 | 2008 4 [A AN H A~ KE 128 LT,

Zofh, a7 ALFIEE NS OB A B 2 TV D, NEV AN B Cliuy 7 EO8kEEF]
AU THELIUEIIC a7 Ok 1,260 b2 AL, 2009 405K 813 200 T PL EEH UL,
R XA D 20.98 7 R O MBI R A AL, BRI 277 % &7 o072,
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72 2009 AEEE 1 VU -4 A B EE B A R A

e L R T S T
JRVE | PR 2,547,431 181,389,872!3@% KERBIRE | 274,771 | 36,521,695
SR 1,893,880 112,600,8115ﬁﬁﬂ FUNBLRE | 1,169,355 | 89,821,004
TR 376,875 | 24,540,292 | TR | 141,460 | 12,968,219
IR ANIEETAES] 398,032 | 19,930,137 | ViERd WO BLEE | 245,921 | 13,010,413
HEAEBiRE 276,807 | 25,354,653 i?ﬂ:ﬂit BRI | 123,312 | 17,960,818
TRYIBi B 58,606 3,399,901 ' AZEd | 77Kk 289,054 | 10,347,212
Ele LFIERIR | 1,233,799 | 180,339,385 | s TEBERLEE | 123,069 | 31,184,370
TLRF e R R 705,792 | 99,122,243 '2 ELWIFLRE | 6,000 219,420
Lk | meBi |s12,625 | 81,657,677 !dbst | dkstBiE | 1.06 3,912
AT B 1,203,748 | 56,974,222 | {L74 FIERIR | 40,558 | 3,671,943
e | VTR | 375510 | 27,196,626 i%% EARBI | 790 69,344
FE N i B 219,772 | 14,997,871 E%%E?I %W‘/m 8 488
bW | LRI 385,982 | 45,590,632 | s 7V LT 854 25,402
BE | KRR 626,977 | 84,682,500 izoo9$1~3ﬂ\$®7\1,359 Jit

AT - o LA R R T i S D

— 07 BB T AR Ak — i i Y AR L 562 5T, RIAERIMILL 415 Jot, 42.5% k78>
Too # 3 DURUIZIY | ArtEb i H B S XA R LB UL B BT R 62.9% ., R#ELE
22.7%. WIvalgHAAT 71.9%, TifiEM 85.5% CTH D,

# 3 2009 AFE1IUH, HE A AR SRR

1 A 2 A 3 H CANLES:
A by 4 | 1 b 4 | T v e S e R
WA gy [EH2A gy [ER3A g [R5 gy S
B3 B3 B3 Tk
By ks | 165 | 472 | -317 | 167 | 251 | -84 [239 [252 |-I3 562 | 977 | -415
HEAERT | 30 159 | -129 |33 75 -42 |62 103 | -41 125 | 337 | -212
FRIESERH | 125 | 262 | -137 | 127 159 | -32 161 113 48 413 534 | -121
LTEEHA | 0 41 -41 | 3.8 4.3 -0.6 |[13.1 |145 |-1.4 [16.9 |60.1 |-43
HHLEER] |0 10 -10 | 3.26 |13.15 |-9.89 | 3.15 |21.79 | -18.64 | 6.63 |45.77 | -39

HIFT : TP E A BB TR 1 LD BB,

JCOAL #%H

1

P

AT

2009 5 24

TE) 4 HOEFEIIVEREL 7.9% 0 2 {5 2,980 TRy . 2009 4E 1~4 A OAPEIIMEERIRIH 6.8% D
8 & 2,780 Ji by (FEEFHER)

B ARIRLF—EU2—
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WAV RRUTEAEHSH( PLN ) 3% 0Ty 47204 300 LE7 DI EE 2 HiK

PLN 1 ZABHIAHLIZ XD 2009 FEDOF T 24720 300 VBT OFRELEZHIFITX, [EREAZEE
FTIENHEAEREK LI 4 A 40, NUEXY Ry T T, PLN @ Fahmi Mochtar(Z7 7 —3+&—4/1)
FRIT, PLN 25 HRE ORI A B4 R~ DRRBHEHE T REHR O 2k ba BHEL Thh Lk~
7o 77— F—2AEEAC AL, PLN @ 2008 4EE DI B ANIF T v 24720 1,317 LET T,
LB A1 RIREHZ BV R 2 72 2009 AEOBREHE | TF 0D v R4 720 1,011 LET IR, Frvyh
W72 300 LET EHKCTET=EN), —, 2009 4D PLN DF ﬁjd IR aU Y4720 630 ALET
T, 720 LI EREE OAEBABN BT 52810705, 77— Atk PLN MFEEEAZHIL
E%A%tﬁ@@#: ICHRCEDHEHFFL CDEFEST-, B *Jr/\{ET EALTIE. K PLN

B SR 2R O DHERIT 2\, ZAUTIER CIRODILDLL DIZEFES T,

AFAT AVRFLTHE, 2009 5 5

W6 A 1 A J0gk- SRS O AIIELIRS

PHEE 1T 2009f|56ﬂ 1 FIC X8k, S Ol AT L EBRSNADZ EIT B E LT, BAS
AUD8k - BRI E (58D 53 B 2 BR<) M A SR A B L DM A Z T T hE7e 67070 b,

Ve L e R ANY R R EIL, B 8RB 5 O A Fa'@#é?&ﬁ%%?ﬂ%kﬁﬁﬂﬂ No
8/M-DAG/PER/2/2009 DU IEABIIER BRI LMRFTL CWDEFE LT, 7272, BUET S BRI
AR ORI BN B FLHS D Z 822D, TOHIIL, SL3E57 B O KP S5 HE (B %*@
RAE) BT L0 WA LOBER I CIThh b HERENH D, §- B Ol AR RO S
EIZA AICHEREL, 6 H 1 HEVSESNAEREITFRAL,

i A A DKLU DR B E LT BRANCIRES NI DL, BB HERLZ O, B
LD, L, FLELE O THD, T O, BEIZ BM DTP (MO D SR/ & Tl ABLASEL
FFZB R DOENDL D) I L THE A AT FE SR, S5I12, HHE GRS A B EkE, %
Bl X bl AN BE A DX RIS D7\, B AL Sl A BT R AR 00 S b 1 30 28 Y K E MR &
L= RBIC IV TN s, AR 3 » H EIaiG @itz s Ui udiabian,

TRAF—WEPEAE MEMR il TARGOTEF -H- L 37+ 5 R I1E, MEMR Zi8U T, £
A FE Y K B IIRS 3E HE S KBS - T A B L A B A O G B AN T KO BEEL T D, BIFE,
i AL OIS E 2 B TS TR0 5T, Al - U RSB Dl A L, FRCEE
EATEIMEONDY T (R—U THR) 72 E N, BB DT DITHRIZ R 1L Lo TN D,

AVRIS T HIRILEHZAPB)OR T « 1~ FXaR1E, 6 A 1 BIZFEMSh D8k 8L O
ANEAELEROH T, BEABRINEB I OWTRILE R TWD, £ TO5 B ICi AR &L Eiish
726, APEICR B E B2 DR T 2 RIT TR TOD, B, ARIZEERGZROT, AR ICL-
TER- SRS IR DD L, ERETERRDERT RENHMAL T,

FiRGEFETIT, Bk SRS D I RN, AL b TR — o F SIS TV,
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%3257
TR 21%5A298
— B L MEONDODIFILERETHD, FLILITITEA LT U2 B2 W i b 5, [E N Tl £
TEAVUXENSZE T 2503, EN THECTERTIIEAITEDO LR, 20780, A RILET

S DA d 3 2 2 BRSO o< e RT 2 RITHBILT,
ARG I ATV A AT A2, 2009 5 22

W7 ZattiIA N F v —R VA LHDBEVERVEZTE T Lz

THEaIIA N TF v —R <2 A LEE(OML)OREA 74.16%% 7,855 )5 USD TEWE-T=, 2D
HR—IVOUFESHEOBEIUZ LT, TH athid o R F =— 2 OB e ha—)L T&5H2
D UAZERD S 2252 L0335,

TRt DOHRARA TSIV T 1 be— VR, FEBATONIC LA ST [ Z2DIEITHAEERE
JILEWEE I DM EANATREE /0D (LI T2, ZOBENUTT TN« T RT 441280 T, 74 k)
99.99% Dk A FF > TV B Jasapower Indonesia (JPI) fENEBRD B INEZFT 7=, TV LT KI5
BIOBENUCE ST, 7H I AR TF == ) FEBLHDR, 56 = T EKUAZ 2L L, &
HZEMA D708 ODFRMESD, TR, TV VT 4 RITART =—r Oar ha—/VEE 130
LUz llzio T, ARIRGERE 1% BT DI ENTED, ENNDE = F D LIZE> TAEU L #H
HERAFEFIH E A~ AHO T N TEDEFE T, BUE, TH 2AHIA R T Tl RO A R
ST, 35 Eh DA R EZ R IR T 4 F H ORILL Aiesh ThD,

TEMPO, 2009 5 6

W PR EER fE)>H D CO2 BEZ DUV T
1. N
KIVFEEFTRORBUE LT T MPBHEHIEID CO,IZ DWW TIX CCS DEERT —~ThLH0, T
INERENGD CO, HEHB DR DR 532 (S TERY, 2O HOHEH IS HE Th D, /N D
eI RS FEARPNZII KB H OB & LIAIER T, bR o m) b ARRFEREF~DT 7 M CCS 235
KREIRDIS, ZD5YEFTOD CCS IZDWTDARZT =370, UG D CCS AN KB
DA FVLEL7D08, CCS LA DMD CO, X R EVIFIKIANCTERITEZITHD,
ARL R — MR E EYE RS0 CCS 12T, i LT AN DM 7 12OV TR A%
7LD THD,
2. R
ZOREHI AT A NG, HIZE ATV IRBE, BEREBRE 2t R E LT MUl B~
Bfitia7 o0 CO2 HEHb & e, THMLEL TIZ1~100MWth DEfiiE LT,
3. MRt R
HHBEA T — LD CO, HEHZ 72 =R X =B L U T 4 — BT AT DU 728D
LRI Dy ARG RAT— L RETIIR B E R E DB D, ZhehbEEHE
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Reciprocating Gas turbines Furnaces &  Fuel cells
engines hoilers

Post combustion

1. MEA Absorber . . . .

2. Solid adsorption of CO; from . . - .
flue gas (PSA and TSA)

3. Post combustion membrane ab- ¢ . . .
sorber

Pre combustion, in combination

with a fuel processor

4. Selexol pre combustion CO, . . . .
capture

5. Pre-combustion solid adsorption . - .
of CO; from syngas

6. Sorption enhanced reforming . . . -

7. Somption enhanced shift (SE- e . . .
WGS)

8. Reforming with CaO . . .

9. Membrane reformer . . . .

10. Shift membrane reactor . . . .

Oxyfuel combustion

11. O=xyfuel conversion with CO; . . - .
recycle

12. Matiant Cycle . .

13. Water Cycle . .

14. Chemical Looping . . .

15. Membrane oxygen production . . . .

16. GT/CC with oxygen conducting . .
membrane (AZEP)

17. Oxygen Conducting Membrane . . .

boiler
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Natural gas

0il

Solid Fuels

Post-C membrane
MEA absorption, Pre-
C membrane options

Reciprocating engines

Gas Turbines Pre- and Post-C op-

tions, CLC

Post-C membrane
MEA absorption

Pre- and Post-C op-
tions, CLC

Pre-C shift membrane
reactors, oxyfuel with
CO; recycle

Pre-combustion SE-
WGS. membrane shift

Furnaces, ovens and Post-C (membrane) Post-C (membrane) Oxyfuel
boilers MEA, PSA TSA MEA, PSA, TSA
PEMFC. PAFC Membrane reforming,  Pre-C SE-WGS, Pre-C SE-WGS.
SERP membrane shift membrane shift
MCFC Post-C MEA. PSA, Post-C MEA. PSA, Oxyfuel
TSA TSA
SOFC OCM oxyfuel OCM oxvyfuel OCM oxyfuel
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Table 1 Performance and costs of plants with CO; capture

Without CO, With CO; capture
capture
Coal fired Coal/natural Coal-only Coal boiler
boiler gas OCM OCM boiler | with MEA
boiler scrubbing
Heat output, MW 30.0 30.0 50.0 50.0
Coal feed. MW, LHV 57.5 47.3 57.7 79.2
Natural gas feed, MW, LHV 08
Electricity consumption. MW 0.5 23 2.6 3.6
CO; captured, kg/s 4.30 5.10 6.04
CO; emissions. kg's 5.16 0.68 0.09 1.07
CO, enussions due to electnicity use, kg/s 0.10 048 0.55 0.76
CO; enussions avoided. kg/s 410 461 343
Capital cost. €M 18.7 253 308 45.1
Cost of CO, avoidance, €/tonne CO» 22 21 70

%1 X AEROEIRRRICEDS CO, mEEa AR (CO, Efga AR ATV TWAN, ik, IFIZ AN T
720N, )

= O = Diesel enging e (345 cngine (505 turbine
= < = coalfired boiler = & = NG-fired boiler =—t=—=NG SOFC

200
180
160
140 \
120 a

AN

100

80 NI T
60 - =
40 ~—s
20

Avoidance costs (E/tCO2)

2000 4000 6000

Full load hours (hly)

8000

(M8 IEA Technical Study 2007/7)
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15th Coaltrans Asia conference
Bali, Indonessia, 31 May-3 Jun 2009
Email: registrations@-coaltrans.com
Internet; www.coaltrans.com

Conference on Russian coal and mining
Novokuznezk, Russia, 2-5 Jun 2009
Internet: http://www:exponet.ru/exhibitions/by-id/carbonnovok/carbonnovok2009/index.en.html

Clearwater coal conference: 34th international technical conference on coal utilization & fuel
systems

Clearwater, FL, USA, 31 May - 4 Jun 2009

Email: Barbarasak@aol.com _

Internet: http://www.coaltechnologies.com
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Coal: an answer to energy insecurity?

London, UK, 1-2 Jun 2009
Internet: http://www.chathamhouse.org.uk/coal

University Coal Research and Historically Black Colleges and Universities and Other Minority
Institutions

Morgantown, WV, USA 9-10 Jun 2009

FE Contact: Paula Flenory, 412-386-4781

4th China Advanced Coal Chemical Summit

Shangrila Hotel, Baotou, Inner Mongolia, 10-11 June 2009
E-mail: randym@noppen.com.cn

Internet: http://www.noppen.com.cn

23rd international coal supply contracts and transport logistics
London, UK, 15-19 Jun 2009

Email: registrations@coaltrans.com

Internet: www.coaltrans.com/ICS

5th Trondheim conference on CO2 capture, transport and storage
Trondheim, Norway, 16-17 Jun 2009

E-mail: postmottak@adm.ntnu.no

Internet: www.ntnu.no/tccs5

VGB workshop on flue gas cleaning 2009
Rome, Italy, 16-17 Jun 2009

Email: ines.moors@vgb.org

Internet: www.vgb.org/en/fluegas 2009.html

4th annual CIS coal summit

Moscow, Russia, 16-18 Jun 2009

Email: victoriaz@adamsmithconferences.com

Internet: www.adamsmithconferences.com/php/2008/metals/erc007/erc007.php?t=1

Carbon capture, storage and transport summit
London, UK, 17-19 Jun 2009
Internet: www.igpc.com/ShowEvent.aspx?id=173566

2009 SMi's coal gasification conference
London, UK, 17-18 Jun 2009
Email: skington@smi-online.co.uk

Gasifying coal for power generation

London, UK, 17-18 Jun 2009

Email: agibbons@smi-online.co.uk

Internet: http://www.smi-online.co.uk/09gasification25.asp

20th Anniversary Energy Fair
Custer, WI, USA, 19-20 Jun 2009
E-mail: info@the-mrea.org
Internet: http://www.the-mrea.org

Central Asia mining congress 2009
Almaty , Kazakhstan, 22-24 Jun 2009
Email: winnie.koh@terrapinn.com

Internet; www.terrapinn.com/2009/camining

VGB conference on gas turbines and operation of gas turbines 2009 with technical exhibition
Mannheim, Germany, 24-25 Jun 2009

Email: diana.ringhoff@vgb.org

Internet: www.vgb.org/en/gt 2009 _e.html

Conference on 2009 fuel flexibility strategies & tactics for coal consumers
St. Louis, MO, USA, 23-24 Jun 2009
Internet: http://www.fuelflexibility.org
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Coal USA 2009

New York, USA, 24-25 Jun 2009

Email: claire.lewis@mccloskeycoal.com
Internet; www.mccloskeycoal.com/conferences

International conference on sustainable fossil fuels for future energy (S4FE 2009)
Rome, Italy, 6-10 Jul 2009
Internet: www.co2club.it/Rome2009

The 10" Japan-China Symposium on Coal and C1 Chemistry
Tsukuba, Ibaraki, Japan, 26-29 July 2009

E-mail: toshi-takanohashi@aist.go.jp

Internet: http://unit.aist.go.jp/energy/afg/JCSCC1C/index.html

5th Coaltrans Australia conference
Brisbane, Qld., Australia, 13-14 Aug 2009
Email: registrations@coaltrans.com
Internet; www.coaltrans.com

Coal-Gen 2009 conference

Charlotte, NC, USA, 19-21 Aug 2009
Email: jenniferl@pennwell.com

Internet; www.coal-gen.com

Coal-Gen Europe 2009 conference and exhibition
Charlotte, NC, USA, 19-21 Aug 2009

Email: jenniferl@pennwell.com

Internet: www.coal-gen.com

1st IEA GHG international oxyfuel combustion conference
Cottbus, Germany, 8-11 Sep 2009

Email: stanley@ieaghg.org

Internet; www.co2captureandstorage.info/OCC1/OCC1.htm

8th Coaltrans South Africa
Johannesburg, South Africa, 7-9 Sep 2009
Email: registrations@coaltrans.com
Internet: http://www.coaltrans.com

Coal tech 2009

Brisbane, Qld., Australia, 15-16 Sep 2009
Email: richard.beattie@iir.com.au
Internet: http://www.iir.com.au

2009 international Pittsburgh Coal Conference
Pittsburgh, PA, USA, 21-24 Sep 2009

Email: ipcc@pitt.edu

Internet: http://www.engr.pitt.edu/pcc/index.htm

ACAA (Advancing the Management & Use of Coal Combustion Products) members' fall meeting
2009

Denver, CO, USA, 22-23 Sep 2009

Email: info@acaa-usa.org

Internet: http://www.acaa-usa.org

Russian coal markets conference 2009

St. Petersburg, Russia, 23-24 Sep 2009

Email: claire.lewis@mccloskeycoal.com

Internet: http://www.mccloskeycoal.com/conferences

VGB power plants 2009 congress with technical exhibition
Lyon, France, 23-25 Sep 2009

Email: marthe.molz@vagb.org

Internet: www.vgb.org/en/hv_2009 _e.html

(Bf) ARIRILF—t22— T108-0073 HFEEX=H 3-14-10 BARHAER=HEIL 9F
E-mail: jcoal-ga@jcoal.or.jp EEE 03(6400)5193 Fax 03(6400)5206 -16 -




JCOAL Magazine
HEIR2F
FRL21%5H29 A

IEA Greenhouse Gas R&D's 12th international post combustion network meeting
Regina, SK, Canada, 29 Sep -1 Oct 2009

Email: john.topper@iea-coal.org

Internet: www.co2captureandstorage.info/networks/Capturemtgl2.htm

2009 U.S. coal mine methane conference

Boulder, CO, USA 30 Sep-1 Oct 2009

Email: somers.jayne@epa.gov

Internet: http://www.epa.gov/cmop/conf/cmm_conference sept09.htm

Indian Coal Markets Conference 2009

Oberoi Hotel, New Delhi, India, 6-8 Oct 2009

Email: letoya.anderson@mccloskeycoal.com
Internet: http://www.mccloskeycoal.com/conferences

Power-Gen Asia

IMPACT Exhibition & Convention Centre, Bangkok, Thailand, 7-9 Oct 2009
E-mail: attendingpga@pennwell.com

Website: www.powergenasia.com

2009 coal market strategies conference

Las Vegas, NV, USA, 12-14 Oct 2009

Internet: http://www.clean-coal.info

Methane to Markets Partnership Coal Subcommittee Meeting and Meeting of UN Economic
Commission for Europe Ad Hoc Group of Experts on Coal Mine Methane

Geneva, Switzerland, 12-13 Oct 2009

Internet: http://www.methanetomarkets.org/events/2009/coal/coal-120ct09.htm

Coaltrans London 2009 conference
London, UK, 25-27 Oct 2009

Email: registrations@coaltrans.com
Internet: http://www.coaltrans.com

15th international conference on coal science & technology (ICCS&T)
Cape Town, South Africa, 26-29 Oct 2009

Email: angelique.freyer@sasol.com

Internet: http://www.iccst.info

US EPA’s Coal Mine Methane Conference 2009
Boulder, Colorado, USA, 30 Sep-1 Oct 2009
Internet: http://www.epa.gov/cmop/conf/cmm_conference sept09.htm

VGB conference on chemistry in power plants 2009 with technical exhibition
Dresden, Germany, 28-29 Oct 2009

Email: ines.moors@vgb.org

Internet: http://www.vgb.org/en/cik 09 e.html

3rd international symposium on CO2 capture and geological storage
Paris, France, 5-6 Nov 2009

Email: patricia.fulgoni@ifp.fr

Internet: www.co2symposium.com

US coal imports and exports 2009

St. Petersburg, FL, USA, 9-10 Nov 2009

Email: claire.lewis@mccloskeycoal.com

Internet: http://www.mccloskeycoal.com/conferences

9th international mine ventilation congress
New Delhi, India, 10-13 Nov 2009

Email: info@9thimvc.org

Internet; www.9thimvc.org

4th workshop of UNECE Ad Hoc Group of Experts on Cleaner Electricity Production from Coal
and Other Fossil Fuels
Geneva, Swizerland, 16-17 Nov 2009
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Email: info.ece@unece.org

Conference on coal mine methane

London, UK, 23-24 Nov 2009

Email: aworsfold@smi-online.co.uk

Internet: www.smiproduction@smi-online.co.uk

7th Asian coal conference 2009

Bali, Indonesia, 1-3 Dec 2009

Email: letoya.anderson@mccloskeycoal.com
Internet: www.mccloskeycoal.com/conferences

2009 coal trading conference
New York, NY, USA, 7-8 Dec 2009
Internet: http://www.clean-coal.info/drupal/eventlist
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