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Aebrias) Bl 1GCCYHE Mehd 7ka3sla 7kaskd d8.F Aldsld A7E ikl 71E2 7)
2] Ak A3k 7| vlsl A3go] T3 37 o] AL Zloz duA gtk £3] el
o] g YAl Hofolla] Mel 3ol u]Zo] 2220014 64 7I1E, 29.6%, SPAEAAR) UhlM F
23] 7l At 319 0wkl gt 0dE wEY Al WA Hs Z1E He 3 o
greg Melrlxgl Bihikdo] ¥aEw Qe B QoA Fu 2Ye] 9wk 1IGCC A44v)E T
Aoz g Ax"l AA A5 St B2 71 TS A48 o £59) IGCC AaRle
2, AFE IGCCH Au)E IGCC ds) A28 A HAHE F1ejsie] Al28m]S AAsigdot. 2 A
eol B3] AspenPlus 52 A3 Al28] AlEHolA Y AukEly A% AARS s o] &3
Au)lg- 1IGCC Al2glel] dejrde Al 48 2ETls) 37] 280 2 uzts 244 eslgct. o
A% A Azt TEE IGCC A2H9] T-go] 42.6%HHV, Net)© 2 Au]4 IGCC Al2"lel] 75% 3
7] 2285 AL3 7% 40%HHV, NetoZ Jelytct,

Abstract — IGCC (Integrated Coal Gasification Combined Cycle) is a technology that generates electric
power using coal gasification and gasified fuel. Carbon conversion value of IGCC is higher and the influence
on the environment is lower than the pulverized coal power plant. Especially, in the nations where the weight
of fossil fuel for power generation is remarkably high like in Korea, IGCC stands out as an alternative plan
to cope with sudden limitation for the emissions. In this paper, system design study for the commercial
IGCC system which the introduction is imminent to Korea was performed. Two cases of entrained gasifica-
tion process are adapted, one is FHR (full heat recovery) type IGCC system for high efficiency and the other
is Quench type IGCC system for low cost. System simulations using common codes li_ke AspenPlus were
performed for each system. In the case of Quench system, system option study and sensitivity analysis of the
air extraction rate was performed. Thermal performance result for the FHR system is 42.6% (HHV, Net) and
for the quench system is 40% (HHV, net) when 75% air is extracted.
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Table 1. A|AH FHE 8 F2 HH 7=,
7] =24 15°C( &= 60%)
A 948 Datong Coal
L 300 MW & IGCC 1 7]

7124 29} 1 103/538, £ : 25/538,
(kg/em*°C) 23} : 4/143.8

Table 2. Properties of Datong coal.

A= As received
Proximate analysis (wt.%)
Moisture 29
Volatite 28.6
Fixed carbon 59.2
Ash 9.3
Ultimate analysis (wt.%)
C 73.5
H 4.1
N 0.9
S 1.1
0 11.7
Ash 8.7
Gross heating value (kcal/kg) 6281
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Table 3. Main subsystems of high efficiency IGCC.

Items Components

Texaco full heat recovery type,

Gasifier oxygen-blown, slurry feed

N, heat exchanger, fuel heat
exchanger, middle pressure steam
generator, condensate heater

Wet scrubber, COS hydrolysis,
MDEA process

GE 7FA, No air extraction

3 pressure level, Unfired HRSG,
reheat

Gas cooling

Acid gas removal

Gas turbine

Steam cycle

AIr separation

. Cryogenic arator
unit yog sep
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Table 4. Main subsystems of low Cost IGCC.

Items Components

Texaco quench high pressure,

Gasifier oxygen-blown, slurry feed

N, heat exchanger, fuel heat
exchanger, middle & low pressure
steam generator, expander,
condensate heater

Gas cooling

Wet scrubber, COS hydrolysis,
MDEA process

GE 7FA, air extraction

Acid gas removal

Gas turbine

3 pressure level, unfired HRSG,

Steam cycle reheat

Air separation unit Cryogenic separator
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Plant Performance
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Fig. 1. Performance simulation flow chart.
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Table 5. Case matrix of the quench IGCC system.

Cases e)S(ng%Z:r Fuel N, heat Air.
position saturator exchanger 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

OlUxiEs M11A M2 20024 62

LA - 713

Table 6. Quench A|AB| AE 74 SMHE HsAH L
F<Ini

G/T S/T Net Plant thermal

Cases output output output efficiency

MW) MW) MW) (HHY, %)
CASE 1 197 113 255 38.3
CASE 2 197 111 253 384
CASE 3 197 113 259 389
CASE 4 197 110 257 39.0
CASE 5 197 114 260 39.0
CASE 6 197 110 257 39.0
CASE 7 197 115 273 399
CASE 8 197 115 278 40.6
CASE 9 197 115 276 40.3
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Table 7. Quench IGCC performance summary on

air integration.

300 MWH IGCC EHES] o A4 AT 87

_ FNFEE s som 5% 100%
items
GIT output (MW) 197 197 191 173
S/T output (MW) 107 108 108 104
Aux. power (MW) 44 36 28 19
Net output (MW) 260 260 271 258
Net efficiency (HHV, %) 39 39 40 40

¥l & EZ(shafi torque)ll 23 23A8, F7] F20)

w2 EaE] 283 ASU F ZgE7) 48 =

300

j

Power (MW)
2

100
TrT————
. . . )
25% 50% 75% 100%

Air Extraction Ratio

—4&— Aux. Power —lll— GT Power —i— Plant Outputw

Fig. 2. Airt extraction ratio vs. power output.
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Fig. 4. High efficiency IGCC case block flow diagram.
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Fig. 5. Low cost IGCC case block flow diagram.
Table 8. Performance summary.
Items High efficiency IGCC Low cost IGCC
Gasifier heat input (kcal/hx10%) 560 583
Gas turbine heat input (LHV, kcal/hx10°) 410 423
Gas turbine air extraction rate (%) 0 75
Gas turbine power output (MW) 197 191
Steam turbine power output (MW) 134 108
Total power output (MW) 331 299
Auxiliary power consumption (MW) 53 28
Net power output (MW) 278 271
Thermal efficiency (%, HHV, Net) 42.6 40
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