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A Study of Advanced IGCC Systems(1)
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Korea Electric Power Research Institute
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a. Case 1 : Texaco Gasification + Hot Gas Clean-Up + GE 7FA Gas Turbine
b. Case 2 : Texaco Gasification + Hot Gas Clean-Up + W501G Gas Turbine
c. Case 3 : Texaco Gasification + Hot Gas Clean-Up + GE 7H Gas Turbine
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- @ E : Datong Coal(33¥), 6281 KCal/kg(HHV)

- A" A : Single train Gasification, Combined Cycle and Air Separation Unit

Table 1 Main Components of Advanced IGCC System

Coraponents

Gasifier ;I;Z)éaco Full Heat Recovery type, Oxygen-blown, Slurry

Hot Gas Clean-Up(Fluidized bed Desulfurization)
GE 7TFA(W501G, GE 7H)

3 pressure level, Unfired HRSG, Reheat
Cryogenic Separator

Items

Acid Gas Removal

Gas Turbine
Steam Cycle
Air Separation Unit

U e 2ddy
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Table 2 Gas Turbine design data

Items GE 7FA W501G GE 7TH
Output(MW)" 197 272 340
Firing Temperature(C) 1,260 1,356 1,402
Pr Ratio 13.5 19.2 23
Air flow(kg/sec) 4165 5445 558.0

* Syngas Fuel Firing
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Table 3 Performance Summary

Items Case 1 Case 2 Case 3
Gas Turbine GE TFA W501G GE 7H
Gas Turbine Power(MW) 197.0 272.1 340.3
Steam Turbine Power 133.0 165.4 196.3
Aux. Power(MW) 51.1 44.7 73.7
Net Power(MW) 278.9 392.8 4629
Efficiency, HHV(%) 43.65 46.31 47.16
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O Basis for Economic Analysis
a. Coal Price : ¥37,593/ton
b. Cost of Electricity evaluation term : 25 years
c. Escalation rate : 3.0%/year
d. Discount rate : 8%/year
e. Selling price . ¥74.65/KWh
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Table 4 Total Plant Cost Summary (Unit : $1,000)

Caser 1 Case 2 Case 3
Coal Slurry Preparation 20,572 25,267 27878
Oxygen Plant 40,519 49,765 54,909
Texaco Gasifier(RSC+CSC) 50,513 62,040 68,452
Gas Conditioning, Desulfurizer,
Sulfur Acid P]arglt ’ 808 858 4521
Gas Turbine System 41,384 52,642 54,675
HRSG & Steam Turbine 51,140 62,812 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
Total Plant Cost 361,013 463,734 507,741

$1.294/KW | $1,180/KW $1.097/KW

Z}O(D+m+f+1—3)x( 1+eH/(1+n"

L= @
26X (1 AP X CxHIx (1+) 1( 1479
Le : @58 $a97 D : @7hga
1 AYE o B: 248 B
G:AEeY Ap ¢ &viz:H]£(%/100

Cf : dn]o] £8(%/100) H : A A 71 d=8750A17H)
t: 7lEdE n: YAL FY4717

e . B7HF5E(%/100) r: 89-8(%/100)

m A FAH] f: 95y

Table 5 Annual Operating Cost summary (Unit : $1,000)
Item\Case Case 1 Case 2 Case 3
Fuel Cost 27,799 36,896 42,155
Various Operating Cost 7.369 9,088 9,969
Fixed Operating Cost 8,784 11,308 12,288
By-Product Credits 5425 6,690 7,339
Net Operating Cost 38,527 50,602 57,074
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A FAHEL AL IGCCY H& 2A VeI Case 29 A$ HALsE 42099/KWh 24
PFBC(Pressurized Fluidized Bed Combustion) EWEd Hl&] ¥& Aoz Jelgo %3 GE
THe 2AHAE AL A2" Case 39 %5 LdHA’ e 39.659/KWhEH  PC(Pulverized
Coal) EHES vig A Jepwt

Table 6 Levelized Cost of Electricity

Item\Case Case 1 Case 2 Case 3

LCOE(¥/kWh) 46.11 42.09 39.65

Table 7 Cost Comparison

1GCC
Ttem/Plant t PC PFBC
tem/Plant type (A&7 A +GETFA)
LCOE(#/kWh) 4085 46.06 4744

* S AH7) & (F) 2HRE(2001. 5)[8]
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