
Ambient air
14.56 p
85 T
895.1 m
60%RH
250 ft elev.

N2
O2
CO2
H2O
Ar
MW

76.16 %
20.44 %
0.0296 %
2.455 %
0.9173 %
28.7

Inlet Filter
dp= 4 in H2O

14.42 p
85 T
895.1 m
59.4 %RH

N2
O2
CO2
H2O
Ar
MW

76.16 %
20.44 %
0.0296 %
2.455 %
0.9173 %
28.7

GE 7251FB (ID # 197)
14.42 p
85 T
895.1 m
59.4 %RH

239.8 p
772.9 T
801.6 m

16.63 PR
161029 kW

dp = 11.99 psi (5 %)

227.8 p
2477.3 T
827.3 m

15.19 PR
341951 kW
6 % nozzle incr.

15 p
1195.9 T
920.8 m

177267 kW

Fuel = Syngas
435 p
491 T
25.75 m
LHV 17690 BTU/lb

GT fuel LHV chemical
energy input (77F/25C)
1591066 kBTU/h

435 p
491 T
25.75 m
LHV 17690 BTU/lb

Cooling air
93.46 m
10.44 % airflow

125459 kW

Number of ST's = 1
ST expansion power = 127519 kW
Generator output = 125459 kWe
Exhaust loss = 7.939 BTU/lb
Number of exhaust ends = 1
RPM = 3600

HP steam
1800 p
1075 T
1526.4 h
178.7 M

Hot RH
400 p
1075 T
1563.4 h
172.5 MLeakages

4.055 M
400 p
1073.4 T
1562.6 h
176.6 M

VS LK1

0.4872 M
IP inlet

VS LK2

0.1172 M
SSR

H
P

I LK
1

 3.568 M

IP
 in

let

H
P

E
 LK

1

 1.674 M

L
P

 in
d. port

H
P

E
 LK

2
 0.3515 M

S
S

R

1755 p
1073 T
1526.4 h
1.608 s
174.5 M

458.5 p
711.4 T
1366.4 h
1.629 s
174.5 M

HP/IP/LP Casing
HPTL Group

87.25% eff.
10 stages

T
h

ro
ttle

 c
ontrol

leak out
2.026 M

392 p
1073 T
1562.6 h
1.792 s
176.6 M

48.95 p
546.5 T
1306.9 h
1.814 s
176.6 M

HP/IP/LP Casing
LPTA1 Group

91.96% eff.
7 stages

leak in
1.674 M

48.95 p
548.2 T
1307.7 h
1.815 s
188.1 M

1.274 p
110 T
1045.6 h
1.846 s
188.1 M

LPTL Group

93.75% eff.
5 stages

Cold RH
458.5 p
711.4 T
1366.4 h
172.5 M

LP ind.
48.95 p
556.6 T
1311.8 h
9.847 M

Feedwater Tank
231.9 T

Makeup
 59 T 41.99 M

92

AGR return
 279.7 T 3.241 M

56.65 p
231.9 T
200.3 h
233.6 M

DA
55 p
287.1 T

HP pump
2119.8 kW

55 p
287.1 T
256.4 h
185.5 M

LTE 
8818 Q

56.65 p
231.9 T
200.3 h
233.6 M

55 p
269.1 T
238 h
233.6 M

83CO shift cooling
35.04 M

55 p
269.1 T
238 h
198.6 M

LPB 
15685 Q

55 p
287.1 T

55 p
287.1 T
1175.9 h
17.06 M

55 p
287.1 T
256.4 h
17.06 M

55 p
287.1 T
1175.9 h
17.06 M

 3
.9

7
1

 M

LPS 
1791.1 Q

55 p
287.1 T
1175.9 h
13.09 M

52.38 p
559.2 T
1312.8 h
13.09 M

LP ind.
48.95 p
556.6 T
1311.8 h
9.847 M

L
P

 p
iping

d
p

 =
 3

.4
2

7 psi

52.38 p
559.2 T
1312.8 h
9.847 M

2406.4 p
292.6 T
266.6 h
185.5 M

1947.7 p
293.5 T
266.6 h
185.5 M

Desup
12.4 M

HPE0
29001 Q

1947.7 p
293.5 T
266.6 h
173.1 M

1923 p
452.7 T
434.1 h
173.1 M

HPE2
23395 Q

1923 p
452.7 T
434.1 h
173.1 M

1903.2 p
566.8 T
569.3 h
173.1 M

HPE3
14389 Q

1903.2 p
566.8 T
569.3 h
173.1 M

1890.9 p
623.9 T
652.4 h
173.1 M

HPB1
29597 Q

1890.9 p
627.9 T

1890.9 p
627.9 T
1146.2 h
59.94 M

1890.9 p
623.9 T
652.4 h
59.94 M

1890.9 p
627.9 T
1146.2 h
59.94 M

84CO shift cooling
35.04 M

HPS0
60608 Q

1890.9 p
627.9 T
1146.2 h
208.1 M

1842.1 p
933.9 T
1437.4 h
208.1 M

HPS1
9505 Q

1842.1 p
933.9 T
1437.4 h
208.1 M

1834.4 p
1005.9 T
1483.1 h
208.1 M

HPS3
9209 Q

1834.4 p
1005.9 T
1483.1 h
208.1 M

1827 p
1077.9 T
1527.4 h
208.1 M

to HPT
1800 p
1075 T
1526.4 h
178.7 M

H
P

 piping

d
p

 =
 2

7 psi

1827 p
1077.9 T
1527.4 h
178.7 M

RH1 
19509 Q

442.9 p
708 T
1365.4 h
172.5 M

426.5 p
917.5 T
1478.5 h
172.5 M

RH3 
14833 Q

426.5 p
917.5 T
1478.5 h
172.5 M

414 p
1077.5 T
1564.4 h
172.5 M

Hot RH
400 p
1075 T
1563.4 h
172.5 M

H
o

t R
H

 piping

d
p

 =
 1

4 psi

414 p
1077.5 T
1564.4 h
172.5 M

HP steam 1800 p 1075 T 1526.4 h 178.7 M

Hot RH 400 p 1075 T 1563.4 h 172.5 M

CO shift
1800 p
621 T
1152.3 h
41.8 M

1827 p
1077.9 T
1527.4 h
29.4 M

1827 p
624.4 T
1153.3 h
41.8 M

1827 p
624.4 T
1153.3 h
41.8 M  1

2
.4

 M

HP proc piping

dp = 27 psi

AGR
48.95 p
556.6 T
1311.8 h
3.241 M

52.38 p
559.2 T
1312.8 h
3.24 M

LP proc piping

dp = 3.427 psi

Cold RH
458.5 p
711.4 T
1366.4 h
172.5 M

C
o

ld
 R

H
 piping

d
p

 =
 1

5
.5 psi

442.9 p
708 T
1365.4 h
172.5 M

1193.9 T
920.8 M

43.29 ft^3/lb
39860 ft^3/s

N2
O2
CO2
H2O
Ar
SO2
MW

70.71 %
12.63 %
1.056 %
14.69 %
0.9156 %
0.0004 %
27.33

1193.9 T
920.8 M

1159.8 T
920.8 M

1104.6 T
920.8 M

1069 T
920.8 M

995.5 T
920.8 M

762.6 T
920.8 M

646.1 T
920.8 M

588.9 T
920.8 M

581.7 T
920.8 M

487.6 T
920.8 M

369.5 T
920.8 M

305.1 T
920.8 M

268.7 T
920.8 M

to stack
268.7 T
920.8 M

19.63 ft^3/lb
18080 ft^3/s

N2
O2
CO2
H2O
Ar
SO2
MW

70.71 %
12.63 %
1.056 %
14.69 %
0.9156 %
0.0004 %
27.33

1.274 p
110 T
1053.6 h
188.1 M
0.9459 x

1.274 p
110 T
183865 Q

Condenser

6.48 p
110 T
77.97 h
188.4 M

Cond pump
221.6 kW

GCS Cooler 2
56.65 p
110.9 T
79 h
188.4 M

GCS Cooler 2
56.65 p
269.1 T
238 h
188.4 M

Cold CW
85.97 T
9213 M

Hot CW
106 T
9213 M

CW pump
1234.2 kW

85.97 T
9213 M

Cooling Tower
85 T
5696 M
60%RH
73.97 T(WB)

99.98 T
5851 M
100%RH
99.97 T(WB)

Makeup
194 M

Blowdown
38.8 M

Number of cells = 4
Fan power = 670.4 kWe
Duty = 183865 BTU/s
Range = 20 F
Approach = 12 F

SSR
18 p
746.2 T
1406.4 h
0.4687 M

VS LK2 
0.1172 M

HPE LK2 
0.3515 M

Excess steam to cond.
0.1076 M

Condenser
0.1667 M

Packing exhaust
0.1944 M

to HRSG
56.65 p
269.1 T
238 h
188.4 M

56.65 p
269.1 T
238 h
188.4 M

15 p
1195.9 T
920.8 m

N2
O2
CO2
H2O
Ar
SO2
MW

70.71 %
12.63 %
1.056 %
14.69 %
0.9156 %
0.0004 %
27.33

GT generator power = 177267 kW
GT heat rate = 8976 BTU/kWh
GT efficiency = 38.02% LHV
GT @ 100 % rating
Inlet loss = 4 inch H2O
Exhaust loss = 12.00 inch H2O

West Virginia Pocahontas
77 T
45.47 M
1964.2 tons / day

Water
59 T
22.45 M

Slurry
67.92 M

Fuel Data:
LHV @ 77 F = 13966 BTU/lb
HHV @ 77 F = 14400 BTU/lb
Ultimate analysis, wt%:
Moisture
Ash
Carbon
Hydrogen
Nitrogen
Chlorine
Sulphur
Oxygen

2.9 %
5.4 %
83.2 %
4.3 %
1.2 %
0.1 %
0.8 %
2.1 %

Gasifier pressure
Gasifier temperature
Gasifier efficiency
Fuel preparation aux.
Gas cleanup system aux.
ASU total auxiliary
 - Ambient air compressor
 - Oxygen compressor

508.8 psia
2498 F
77.35 %
1636.8 kW
25.75 kW
26159 kW
19356 kW
6803 kW

75 p
68 T
199.6 M

Air compressor
19356 kW

Ambient air
14.56 p
85 T
199.6 M

N2
O2
CO2
H2O
Ar
MW

76.16 %
20.44 %
0.0296 %
2.455 %
0.9173 %
28.7

O2
37.5 p
59 T
47.85 M

Discharge
75 p
59 T
151.8 M

N2
CO2
H2O
Ar
MW

96.08 %
0.0377 %
3.127 %
0.7576 %
27.8

483.3 p
1346 T
112.6 M

Raw syngas, vol %
CO
CO2
CH4
H2
H2S
O2
H2O
COS
N2
Ar
M.W.

LHV @ 77 F = 4364 BTU/lb
LHV @ 1346 F = 4844 BTU/lb

49.2 %
7.229 %
0.0093 %
28.17 %
0.1959 %
0 %
13.46 %
0.0116 %
1.311 %
0.41 %
20.56

HPE3
1890.9 p
623.9 T
652.4 h
113.1 M

HPB1
1890.9 p
627.9 T
1146.2 h
113.1 M

483.3 p
1346 T
112.6 M

O2 compressor
6803 kWO2

636 p
249.4 T
47.85 M

N2
O2
Ar
MW

3.5 %
95 %
1.5 %
31.98

Slag
212 T
3.213 M

Gasifier
(Type 1)

Ran Syngas Cooler 1
(Radiant)
Q = 55864 BTU/s
Heat loss = 139.7 BTU/s
Gas dp = 25.44 psi

Air Separation Unit
Pressure = 75 psia

Fuel Preparation Unit

508.8 p
2498 T
115.8 M

Raw syngas
483.3 p
1346 T
112.6 M

CO2 capture: 120.2 lb/s, 5195 ton/day
CO2 capture efficiency: 90 %
Thermal energy consumption: 3445 BTU/s
Auxiliary load: 19906 kW

CO2
Absorber

H2S
Absorber Stripper

Knockout
Drum

Flash
Tank 3

Flash
Tank 2

Flash
Tank 1

Cooler

Cross HX

Condenser

Reboiler

442 p
100 T
147.1 M

Syngas, vol %
CO
CO2
CH4
H2
H2S
O2
H2O
COS
N2
Ar
M.W.

0.7286 %
41.06 %
0.0069 %
56.56 %
0.1535 %
0 %
0.2147 %
0.0002 %
0.9707 %
0.3035 %
19.9 H2S/CO2 rich solvent Lean solvent

Acid gas
22.04 p
122 T
0.9128 M

Acid gas, vol %
H2S
CO2
H2O
M.W.

45.94 %
45.94 %
8.116 %
37.34

Condensate

Steam / Acid gas

91

91 LP proc

Steam
48.95 p
556.6 T
1311.8 h
3.241 M

92 FW Tank

Condensate
56.65 p
279.7 T
248.9 h
3.241 M

CO2 rich solvent

CO2 Compressor
14028 kW

2200 p
95.02 T
120.2 M

CO2
H2O
M.W.

100 %
0 %
44.01

154.3 p
50 T
48.1 M

90.75 p
50 T
30.06 M

13.61 p
50 T
42.09 M

Semi-lean solvent

442 p
95 T
25.75 M

Syngas, vol %
CO
CO2
CH4
H2
H2S
O2
H2O
COS
N2
Ar
M.W.

1.165 %
6.322 %
0.0111 %
90.43 %
0.0025 %
0 %
0.0343 %
0.0003 %
1.552 %
0.4853 %
5.569

Syngas to GT
435 p
491 T
25.75 M

Clean syngas, vol %
CO
CO2
CH4
H2
H2S
O2
H2O
COS
N2
Ar
M.W.

LHV @ 77 F = 17161 BTU/lb
LHV @ 491 F = 17690 BTU/lb

1.165 %
6.322 %
0.0111 %
90.43 %
0.0025 %
0 %
0.0343 %
0.0003 %
1.552 %
0.4853 %
5.569

Scrubber

483.3 p
375.7 T
152.6 M

Water
212 T
40.05 M

COS
Hydrolysis

CO Shift
Qrej = 31820 BTU/s

483.3 p
500 T
194.4 M

CO shift steam
1800 p
621 T
1152.3 h
41.8 M
Main HP proc

83

LTE 
55 p
269.1 T
238 h
35.04 M

84

HPB1
1890.9 p
627.9 T
1146.2 h
35.04 M

GCS Cooler 1
Q = 13047 BTU/s 476.3 p

345.3 T
194.4 M

GCS Cooler 2
Q = 29958 BTU/s 460.1 p

292.9 T
166.8 M

Drain
27.56 M

GCS Cooler 3
Q = 33559 BTU/s 442 p

100 T
147.1 M

Drain
19.71 M

Condenser condensate
56.65 p
110.9 T
79 h
188.4 M

HRSG FW
56.65 p
269.1 T
238 h
188.4 M

Clean syngas
435 p
491 T
25.75 M

RSC1 
113.1 M

RSC1 
113.1 M

90

90

Gross Power = 302726 kW, Aux. & Transformer losses = 56197 kW, Net Power Output = 246529 kW
Gross Heat Rate = 7551 BTU/kWh, Net Heat Rate = 9273 BTU/kWh (LHV)
Gross Elec Eff = 45.19 %, Net Elec Eff = 36.8 %, PURPA Eff = 36.8 %, CHP (Total) Eff = 36.8 % (LHV)
Fuel LHV chemical energy input = 2286014 kBTU/hr

GT PRO 28.0 ME
0 08-16-2018 16:19:03  file=C:\TFLOW28\MYFILES\IGCC O2-blown gasifier with pre-combustion carbon capture 2.GTP
p [psia], T [F], h [BTU/lb], M [lb/s], Q [BTU/s], Steam Properties: IFC-67

Company: Thermoflow, Inc.
User: ME
Gasifier: Type 1 w/ radiant cooler
CO2 Capture: Sour Shift, Physical Absorption
Power Plant: Gas Turbine: GE 7251FB (Physical Model) - 1 unit

HRSG: Reheat, Horizontal HRSG - 1 unit
Steam Turbine: Condensing, Reheat - 1 unit
Cooling System: Water cooling with mechanical draft cooling tower

Project:
Site:
Heat Balance:

Date: 08-16-2018
Notes:
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