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A4 IGCC #& /MY 7 e 7h2udl, a7k BEl, 12889 A4 integration ol o
sto] JFHa glon, olg Vlwe &E3 Aol wE vleshded wet Eas& Fdol Tl Jddd
b obyze} Aduje] o gFs, AA % Az Ve & Tl wE AR Ao FAEE v =
o e ¢ gtk mEbA IGCC =Wl =942 ol e 7w JhAde] oAek =W Yle AHe a3E 1
goto] =91 7lEo £35S 9T m=Ho] st E ook It

IGCC= A2t b8 §=2 AHgHo gtd SHESS S HHo= 293 Zolnm ol AMus
of SAS detet 2 AolHS A sk AL AA IGCC EHES 7le 5A4S ofdsh=t =+l
doh dAgew & uf IGCCe= 719 7PN Bdddud Adges dud g 7txst ZdE
7F F7hE FEE olFa dlen, O AAVIEe ARSI AE AAVied dEd FdE dAAVE
of 7w Ad FxE Zet ol 47 sHAeR BHH & VleEe] sty HxE Sl
of A2¢H AozA o5 &4 22 IGCC a4l Aol o] mig Tk Arde] |
tomebA IGCCe 2849 7e/id 2 A 38 fsirs 4 2okl AAVied 5S4 44

o shefslolof s F}.

IGCC Al z=dll AA 7|zole} 32 AZEY o] FA9 7|2 7lxast du), Ak FHE 7h=AA A
v @ E3hdbd ZWE st 2t Alagle] 8 A AuE P A g3 =9, 9488 &
d A T8 AEstE VlEs HakH o] AN F FWHE Feol dFE F F U= A9 HA o
et 54, ddl2 dA A8 I+ IGCCE 7F=EHR il 1 7FAHES, A 34 il 1
LA FAS L5t F45 = FH9 IGCC A2 &35t AL HH3le s

HE BoAdE AL IGCCY = UrE E2xo= sbd ddAFTdodA 33 IGCC A28 A
To AARES LUlEk Eg IGCC 71+ /Ee] s3to] d HAAFAedd7|es Z2a9E A dste A
o oA Aol A g E IGCC A28 AA A A3E A &ofstaar skt
2. &
(1) 300MWF IGCC Al2=el A A"

7b AA =4

- 7}23}7] @ Texaco /% 7}2=317]

- 7F2EWl @ GETFA

- AARE . B3AlolF - GateCycle, 71223} Z2HE - AspenPlus, TSWEET(A 24 A H&)

- Hgw gEe (A 7026 keal/kg, HHV, 7A2]7]%)

. AA g A"

- Case 1 : RSC(radiant syngas cooler) / CSC(convective syngas cooler)

Ozl 7 2st7] A8 Al "]
Syngas coolerol A 1%t F715 A4, HRSGO F371¢ dAste] S718HW &8 S,
5] 5 ASU

o

Fuel saturator, N2 heaterZ A X3}°] syngas WA €& a5 o=z 3|43
o] o] AAE JF2HRIoR 3|4sle] Aiv]o] 9, NOx Ao 2 &8

- Case 2 : Quench T&}Ql 7}b238l7] A8 A]2w],
RS AZYe) 992 gHHoew 35387 98 expander, fuel & N A]
S 9714 casedl W3l option studyE F3ste] A Al="ElS AAIT ASUS oo &
25 JhaEYoR Fgste] AT FY, NOx Aol B &9 A5, 7F=ER b537]
= ASUZ &3t ASU 2HlE58S a2 A

i



. Fuel N2 Heat . .

CASE FExpander Location Sapurator Exchanger Air Extraction
Case 1 After AGR Yes No No

Case 2 After AGR Yes Yes No

Case 3 Before AGR Yes No No

Case 4 Before AGR Yes Yes No

Case 5 Before AGR No No No

Case 6 Before AGR No Yes No

Case 7 After AGR Yes Yes Yes
Case 8 Before AGR Yes Yes Yes
Case 9 Before AGR No yes yes

7t casedl Wi As SA A HH des HEH case 8& HF Alxdlom dAs
A% eshar,
o A Az
[tems High Eff Case Low Cost Case

Gas Turbine Power Output(MW) 197.1 196.9
Steam Turbine Power Output(MW) 133.8 114.4
Gross Power Output(MW) 330.9 321.0
Auxiliary Power Consumption(MW) 53.4 40.0

Net Power Output(MW) 2774 281.0
Thermal Efficiency(%,HHV Net) 42.6 40.2

(2) BLAAZS AL IGCC A" AAY
b AA =A
- 7}238}7] @ Texaco BHFZ 712317
- 7}2~EMl : GETFA
- AAZIE  B3ALo]lF - GateCycle, 7} ~3F ZAWE - AspenPlus

- AAFTAH 1A, zinc titanate &5 A
- A& gE5e (XA 7026 keal/kg, HHV, 7124 7]5)
., AA Az

Gas Turbine GE 7TFA

Gas Turbine Power(MW) 197.0

Steam Turbine Power 133.0

Aux. Power(MW) 51.1

Net Power(MW) 2789

Efficiency, HHV (%) 43.65

(3) Advanced IGCC Case Study 4% 2 AAA 247
i et = I R e AR R w}a} 37HA 1wy 7F2ENE dAskal ol TFAHNS A2 AGAE AL
3t IGCC Al2=®lol A &3tAs A5 A28 A5 AALS EAsAT
7h Al2=® A A
@O AA7=
-dw g
- 7}238FA  Texaco ¥4
- 7}2=HWl 3 Type(GE 7FA, W501G, GE 7H machine)
AA T 22AA zinc based sorbent(ZHA2% 1 600T)
@ Case A4
Case 975 $3] Texaco 71379 Z&AHAE 7|Eow AHE3 7I2HHE F/HA uw 3
CaseE 1735t}
Case 1 : Texaco Gasifier + HGCU + GE 7FA
Case 2 : Texaco Gasifier + HGCU + W501G

Case 3 : Texaco Gasifier + HGCU + GE 7TH
@ A" A5 A



Items Case 1 Case 2 Case 3
Gas Turbine GE 7FA W501G GE 7TH
Gas Turbine Power(MW) 197.0 272.1 340.3
Steam Turbine Power 133.0 165.4 196.3
Aux. Power(MW) 51.1 447 73.7
Net Power(MW) 278.9 392.8 462.9
Efficiency, HHV (%) 43.65 46.31 47.76
. 3 Case Advanced IGCC 7 #14 #4
O SN PIE
- 7t4 714 20004 1€
- 3 S ¢ 1,200 9/US$
- A 7] 54
A F ol A sl ol AE 48
i cﬂ ol ¥ Wy : EPRI TAG™ %A Axda &5
NETL 3 d#del Bf A5 48
@ FA 4gAn
(&) $1,000)
Case 1 Case 2 Case 3
Coal Slurry Preparation 20,572 25,267 27,878
Oxygen Plant 40,519 49,765 54,909
Texaco Gasifier(RSC+CSC) 50,513 62,040 68,452
Gas Cleanup 35,808 43,981 48527
Gas Turbine System 41,384 52,642 54,675
HRSG & Steam Turbine 51,140 62,312 69,303
Piping, Electric, Control etc. 57,194 70,247 77,508
Engineering Fees 29,861 36,675 40,466
Contingency 34,020 60,303 66,025
361,013 463,734 507,741
Total Plant Cost $1,294/KW $1,180/KW $1,097/KW
@ wHA7 AHg e
o out A
- ahel& 8%/
- AATHE7IE 254
- 27MEE 0 3%/d
O Hl&2tg7)F
- A8H @7} 48983 /Kg
- HYAE 1 F TR 0.28%
- HAA E AA s F EX}E]J 0.18%
@ LAt Er*i A (o] & F 70% 71)
A\ 3 2 Case 1 Case 2 Case 3
361,013 463,734 507,741
TPC($1,000, $/kWh $1,294/KW $1,180/KW $1,097
U A 7HE /kWh) 51.96 4754 4493
o A
Advanced IGCC Al2=¥l A7 8% 37} 3 7F2EHle] E8 o] dAH
g MW e AL PAW Aeh AL BUsA AEPL u shaEme] Eeo] AH o
M) B FAR B FANE EAHAT B 2EH A EE A saEue
Zrhe wd A7ke vl Y 9 RAuE gl A del @ & Atk of
< O Yol T/ETE AAY SHAAA Y AAHEe] AYS o

b8k 231 2 AA 2 Wl & IGCC He 2 AAE &

4;1 el

}. TE 48
@D A& : Illinois No. 6




@ 7F2="Hl C WGH01G

©® A2 g3 9 {3 34+ T4 : MDEA/Claus/SCOT Process

@ e =3k 2 X* dA4 &4 : Morgantown transport absorber, zinc based sorbent
® 12 23 73 314 (1) : Monsanto Sulfuric Acid Plant

® 1> =23 53 ﬂﬂ (2) : Sulfator

@

HRSG/Z7] B4l : ( 1 0, AY, F71F7A 0 72.77/352/1911psia, 305/432/629°C) AE FA
U s 2 A4 H]Iﬂ— A (F 14case)
D Texaco Gasifier IGCC Base Case
- Case 1 : Quench design gasifier + * =7 A
- Case 2 : RSC/CSC design gasifier + #-2>% A|
- Case 3 : RSC/CSC design gasifier + 1127 |
@ Shell Gasifier IGCC Base Case
- Case 1 : Shell 7}23}7] + A4 A
- Case 2 : Shell 7}23}7] + L&A
@ Transport Gasifier IGCC Base Case
- Case 1 : Air-blown transport 7}2=3}7] + =] &3 + T2 A
- Case 2 : Oxygen-blown transport 7}23}7] + =W &3 +
@ British Gas/Lurgi Gasifier IGCC Base Case
- Case 1 : BGL 7}2=387] + A2 A
- Case 2 : BGL 7}2=38}7] + 312 A|
® Destec(E-Gas) Gasifier IGCC Base Case
- Case 1 : Destec 7}2=23}7] + A2A A
- Case 2 : Destec 7}223}7] + A2A A
® KRW Gasifier IGCC Base Case
- Case 1 : KRW 7}2317] + = Ul €3 + 3124 Al (sulfator)
— Case 2 : KRW 7}238}7] + A4 A
- Case 3 : KRW 7}2317] + a2-2A A (413 5)

oo Ade % AAA vl A

Texaco Shell Transport British/Lurgi Destec KRW
Oxidant Oxygen blown Oxygen blown Air | Oxygen Oxygen Oxygen Air blown
Coal wet dry dry dry wet dry
Cooling .| RSC RSC _ B _ B _ B _ B _ _ _
mode Quench| ooe | Lese
Inbed | nped Inbed /. No _ No
Sultur CGCU | CGCU | HGCU | CGCU | HGCU | /| pecy | CGCU | HGCU | CGCU | HGCU ;;CU/ inbed /| inbed /
HGCU CGCU | HGCU
Sulfur Claus/ | Claus/ |Sulfuric| Claus/ | Sulfuric Claus/ | Sulfuric | Claus/ | Sulfuric Claus/ | Sulfuric
recovery SCOT | SCOT | Acid | SCOT | Acid |Sulfator|Sulfator | SCOT | Acid | SCOT | Acid |Sulfator| SCOT |~ Acid
Exi\'/l[‘;o)wer 2027 | 2724 | 2721 272.3 2724 272.6 272.6 272.6 272.5 272.8 272.6 272.6 272.4 272.8
e
ST Power
(MWe) 152.3 | 191.7 183.8 188.8 1875 162.6 142.4 133.4 130.3 172.2 171.1 184.8 177.0 174.3

Total Power
(MWe)

Efficiency, . . - . . -
HHV(%) 39.7 43.5 46.5 45.7 48.0 49.8 47.1 453 49.4 45.0 47.6 48.4 44.3 46.3

3829 | 4128 | 409.6 | 4128 | 412.2 4154 | 3837 | 3749 | 3721 | 4006 | 400.4 4329 | 4241 | 4216

Total capital
rgquirer)nent 500,599 | 594,053 | 561,229 566,101 | 564,963 | 484,062 | 496,722 | 533,664 | 503,640 | 546,996 | 538,933 | 566,641 | 544,961 | 550,305
($1,000

$/kW 1,307 | 1,439 1,370 1,371 1,370 1,165 1,295 1,423 1,354 1,365 1,346 1,309 1,285 1,305
Net

Operating 48411 | 49,422 | 43,426 | 46,969 | 42,562 | 45,388 | 47,294 | 46,445 | 40,416 | 46,487 | 41,888 | 54,059 | 48,032 | 43,740
Cost ($1,000)

COE 42.5 44.3 41.1 42.1 40.7 38.1 419 44.5 41.1 42.3 40.4 42.4 40.3 39.5
(mils/KWh) . . . . . . . 5 . . . . . .

2. 23
Case study 2722 A" 5 Ads Uz 21& sdatA AAsAS
ZHE 8o 7M1 5L A= transport 7F23b7]9 air-blown ZAE A &3 n2A A A]~H

ofi



o] 7F4 A %3 AL Texaco quench design A$E

2 498%(MHHV) YEgow ZHE F&
Age A4 T M F2 24% veEbd AL Shell 71237

39.7%(HHV)E b odeh, A &A1 2
A= BI%HHV)S E&e WA
% FAvsh AEoE G ANEHES KWL Y

o

%+ Texaco RSC/CSC ©l#pel 7} 2=3}7]
of A=A 45 A& case® HERR O 7HE =

transport 7}223}7], air-blownol -2

AA T4 A 83 caseR LFEFSETH

W A7ke] A9 British Gas/Lurgi 7F2=3817] o] A2AAE A&3 F7F 71 =903 7 e
A5+ 9A transport 7k2238}7], air-blown?l 492 vER

g, Net operating cost?] 49 KRW 7}28b7]o] Ul @33 A& GAE AE3 Afo &4
H go] 7}4 =& Ao 7 ey British Gas/Lurgi 712370 Z&AA 4% A &3 2971 &4

v &8 b U A Yk
ol A @AQl transport 7}237| 2 A 9% trE A5 AES AyEd Sy 2o

M=o 285 Yl AL British Gas/Lurgi 7F23E7]o] 2 2AAE A £33 caseo]t}.

AAA SHolA e FExp7t b %S H$+= Texaco RSC/CSC 7F23l7] t)Apelol] A&
AAE A3 492 Jelton FExpu|7F 71 @2 H$-+= Texaco Quench TiAFClo] 7}~3}7]o] A

AL Aes 492 vy, Z29ed At d7HE/KW)E Texaco RSC/CSC A $-7F 718 =&

2.2

1O

Ao e 7bd ve A9 KRW 7h2silel wul 8838 4884 @x AL gAg 483
Ao

ST

Texaco RSC/CSC 7t2=8l7]o AAAE A&t A5 FAH < @9 A= ALk G717 =4
Uebd T A0S AAAG B4 dHA oA AHRE thE Ao va] o] 7t2str] &AL vgo] 7}
d =A AAE Jdom FI7IEH 2 HRSG 59 FAMMIE 71 =4 YEES ¢ 5 Ak o&
RSC/CSC A&l wE syngas cooler AAIH|Eol 7]Q1g Zlojwf ofe] wel S7]HR 31 HRGS =9
FARE S7hRE Jlo R HAlth

gt Texaco Quench 7+2=3}7]<1 A5 T2 7F A A =& BbH FHE g&o] 7H 9HA YE
Y=d olE Quench 7}231712 A8 57} syngas cooler® A &34 S0z AnH]E IGCC Al
2'E Feke o] HAQ1 v AREA}e] HA o wel g8 FA| trade-off Al & 4 AT

Texaco Shell Transport British/Lurgi Destec KRW
Oxidant Oxygen blown Oxygen blown Air | Oxygen Oxygen Oxygen Air blown
Coal wet dry dry dry wet dry
Cooling .| RSC RSC _ _ _ _ _ _ _ _ _ _ -
mode Quench|, osc | Lese

Inbed | 1nped Inbed /|. No ' No
Sulfur CGCU | CGCU | HGCU | cGeu | ugeu |/ | cacu | HGeu | coeu | Haeu | PC /inbed /| inbed /
removal /HGCU HGCU
HGCU CGCU | HGCU

Sulfur Claus/ | Claus/ |Sulfuric| Claus/ | Sulfuric | . . Claus/ | Sulfuric | Claus/ | Sulfuric | Claus/ | Sulfuric
recovery SCOT | SCOT | Acid | SCOT | Acid |Sulfator|Sulfator | SCOT | Acid | SCOT | Acid | Sulfator| SCOT |~ Acid
©9]: $million
coal prep. 27.7 27.3 25.9 17.8 17.2 16.7 16.4 29.3 27.2 26.1 25.1 16.2 16.9 16.4
oxygen plant 53.6 53.8 51 51.2 49.6 - 35.7 32.0 29.2 485 455 - - -
gasifier 32.9 79 63.6 78.4 72.3 576 44.0 61.8 57.6 61 55.4 72.3 76.9 744
limestone hd. - - - - - 6.8 6.7 - - - - 114 - -
gas cooling.. . _ _ _ _ 9.8 B _ _ _
Gas coolingss | 175 | 106 94 s 136 194
MDEA 54 | 56 - &1 - - - az - | 52 - - | s8 -
Claus/SCOT | 144 | 144 - 142 - - - 132 - - -| 15 -
gas condition - - 13 - 15.2 20.2 16.3 - 114 - 14.9 24.8 | (12)* 25.8
HGCU - - 8 - 7.3 13.6 12.1 - 9.5 - 8.6 18 - 185
acid plant - - 18.7 - 18.4 - - - 16.8 - 18.1 - - 189
sulfator - - - - - 13.7 114 - - - - 16.3 - -
G/T 54 54 54 54 54 54 54 54 54 54 54 54 54 54
S/T,HRSG 455 50.8 49.7 50.7 50.4 47.2 44.2 43 425 48.2 48 50.2 48.7 48.3
ash hd/disp. - - - - - - - - - - - 58| 36| 35

x 7k @zt COS 7HR#3817], HCL HCN, ¢2yel AlA 374 23 H&

KRW 7128718 A8 49 A% 9717k 718 sl dehd 2e o 7hasyle dsaz 37
£ AFgay] WFel Aa EAE ugo] W B4 @&7] W o B KRWE A9@ v
A 47HA) (transport 7b2817] A9)) 7hasy] BE ASAR F71E AHS @,



T o] Ay A2AA AN Ed JhaENol BE A3 dA dve AS shEsta A
s w4 B AAE B4e A Wl AAAES AEshs ARy A2AGAE A&se B¢
T FAeE e AN, 2 @9 A 3 FAE ¥ See & ¢ v S, a2AgA s A
AEE ZF=ERe he] AEstE HEE oW IGCC Al&Ele A B ooty AAd SHolAR
B 7 g FAEE ML des & 7 Uk

o] =
AR -
2ol e 29 tasrld AL R neAAE AEF AW BN FRFO
} BE AT 5 Qo AA TAEAA AT & flE GEd B ARG
o)

o B sk 2=
2 9 @ 5 Ak
o

2 738 ZA8 2492 = FA4 24 delge tew %

R AoE ARH], o4& F AWM 29 Setest Folstth mekA SN 2 /&L A
o2 AAY FWlA wawstug Fobd felvete] Aol 2R A dolgE ATAs] 24
g Bast e e o @ Bolnt,

LEESO]E Z|Wto 2 g A A IGCC A28 A7 71« AE= 724 IGCC Al =8 27
2 A i HHsE AR £ IGCC okl 7N 5o wel A" A7A 7lsolA=
A2AA, TE7FAEN 55 A8 MR IGCC Al=wl AA 3 As |4s S8ttt olol=
Hest2ENS HEd 1FP IGCC A28 Case Study 5ol £ o] IGCC Mg Fms) &
NETL(M = ol YA A Aol A g9 n27k2ERls 283 Al=" Ade &5 IGCCY
AFYFS gelstu 9t A

A+ &
et dew A= A7 obyet

ol

Ea olsh o] e Als®l A 71&e IGCCH F@E o] oW ARE FRel WA
wol 5@ Aolth
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1. “300MW IGCC €45 AA” A4l 9 3td Ayt 9943 A -325 TM.97GJ17.P1999.317
2. “ZFAI ThastE g AlaEl ASH(D) ANl 9] R dE AT, sharol A eks], 2001, A

grelbnd =if P87~92
3. Process Engineering Division, System studies, PED-IGCC-98-001~006, from website
http://www.netl.doe.gov, 2000 revision.



