
Ambient air
1,013 p
15 T
1585,3 m
60%RH
0 m elev.

N2
O2
CO2
H2O
Ar
MW

77,29 %
20,74 %
0,03 %
1,01 %
0,9308 %
28,86

Inlet Filter
dp= 10 millibar

1,003 p
15 T
1585,3 m
59,41 %RH

N2
O2
CO2
H2O
Ar
MW

77,29 %
20,74 %
0,03 %
1,01 %
0,9308 %
28,86

GE 7251FB (ID # 197)
1,003 p
15 T
1585,3 m
59,41 %RH

17,44 p
397 T
1210,3 m

17,38 PR
172806 kW

dp = 0,8719 bar (5 %)

16,57 p
1374,2 T
1418,5 m

15,92 PR
367452 kW
6 % nozzle incr.

1,04 p
642,1 T
1584 m

190790 kW

to gasifier
17,44 p
397 T
209,5 m

Fuel = Syngas
29,99 p
255 T
208,2 m
LHV 9261 kJ/kg

GT fuel LHV chemical
energy input (77F/25C)
509228 kWth

29,99 p
255 T
208,2 m
LHV 9261 kJ/kg

Cooling air
165,5 m
10,44 % airflow

130079 kW

Number of ST's = 1
ST expansion power = 132204 kW
Generator output = 130079 kWe
Exhaust loss = 14,98  kJ/kg
Number of exhaust ends = 2
RPM = 3600

HP steam
86 p
601,5 T
3641 h
355,5 M

1,9 p
123,6 T
2714,6 h
330 M

VS LK1

0,6637 M
IP ind. port

VS LK2

0,0403 M
SSR

H
P

I LK
1

 5
,4

13 M

IP
 in

d. port

83,85 p
600,8 T
3641 h
7 s
349,4 M

3,952 p
184,5 T
2828,6 h
7,108 s
349,4 M

HP Casing
HPTL Group

94,38% eff.
14 stages

T
hr

ot
tle

 c
o

nt
ro

l

leak in
6,077 M

3,952 p
191,6 T
2843,6 h
7,141 s
330 M

1,9 p
123,6 T
2714,6 h
7,171 s
330 M

LPTX1 Group

91,47% eff.
2 stages
2,5% vlv dp

1,9 p
123,6 T
2714,6 h
7,171 s
165 M

1,9 p
123,6 T
2714,6 h
7,171 s
165 M

0,0483 p
32,25 T
2246,7 h
7,382 s
165 M

0,0483 p
32,25 T
2246,7 h
7,382 s
165 M

LP CasingLP Casing
LPTL GroupLPTL Group

87,91% eff.
5 stages
2,5% vlv dp

87,91% eff.
5 stages
2,5% vlv dp

Feedwater Tank
100 T

Makeup
 15,02 T 136,2 M

92

AGR return
 138,4 T 25,54 M

3,908 p
100 T
419,4 h
491,8 M

DA
3,794 p
141,7 T

HP pump
2124,4 kW

3,794 p
141,7 T
596,7 h
441,6 M

LTE 
18347 Q

3,908 p
100 T
419,4 h
491,8 M

3,794 p
131,7 T
553,7 h
491,8 M

83CO shift cooling
50,12 M

3,794 p
131,7 T
553,7 h
441,6 M

LPB 
5262 Q

3,792 p
141,7 T

3,792 p
141,7 T
2735,6 h
8,852 M

3,794 p
141,7 T
596,7 h
8,856 M

3,792 p
141,7 T
2735,6 h
8,852 M

 8,85
2 M

115,3 p
143,8 T
612,8 h
441,6 M

93,51 p
144,2 T
612,8 h
441,6 M

Desup
36,27 M

HPE2
52093 Q

93,51 p
144,2 T
612,8 h
405,4 M

91,8 p
247,8 T
1075,4 h
405,4 M

HPE3
30898 Q

91,8 p
247,8 T
1075,4 h
405,4 M

90,79 p
301 T
1349,8 h
405,4 M

63Gasifier cooling 
28,6 M

HPB1
49084 Q

90,79 p
304 T

90,79 p
304 T
2741,6 h
127 M

90,79 p
301 T
1349,8 h
127 M

90,79 p
304 T
2741,6 h
127 M

59Gasifier stm inj 
4,993 M

64Gasifier cooling
28,6 M

84CO shift cooling
50,12 M

HPS0
48688 Q

90,79 p
304 T
2741,6 h
450,5 M

89,47 p
403,7 T
3131 h
450,5 M

HPS1
33410 Q

89,47 p
403,7 T
3131 h
450,5 M

88,56 p
503,4 T
3398 h
450,5 M

HPS3
30781 Q

88,56 p
503,4 T
3398 h
450,5 M

87,72 p
603,1 T
3644 h
450,5 M

to HPT
86 p
601,5 T
3641 h
355,5 M

H
P

 piping

d
p =

 1,72 bar

87,72 p
603,1 T
3644 h
355,5 M

HP steam 86 p 601,5 T 3641 h 355,5 M

CO shift
86 p
310 T
2804,7 h
131,2 M

87,72 p
603,1 T
3644 h
94,97 M

87,72 p
312,3 T
2807,2 h
131,2 M

87,72 p
312,3 T
2807,2 h
131,2 M  3

6
,1

9 
M

HP proc piping

dp = 1,72 bar

3,8 p
182,9 T
2826,1 h
0 M

AGR
3,8 p
179,9 T
2819,6 h
25,54 M

0,0748 M

3,952 p
184,5 T
2828,6 h
25,47 M

3,952 p
184,5 T
2828,6 h
25,47 MIP proc piping

dp = 0,152 bar

3,952 p
184,5 T
2828,6 h
25,47 M

641,1 T
1584 M

2,672 m^3/kg
1175,7 m^3/s

N2
O2
CO2
H2O
Ar
SO2
MW

73,97 %
10,52 %
0,9989 %
13,61 %
0,9053 %
0,0016 %
27,34

641,1 T
1584 M

583,6 T
1584 M

520,3 T
1584 M

426,4 T
1584 M

329,5 T
1584 M

267,4 T
1584 M

160,9 T
1584 M

150 T
1584 M

112 T
1584 M

to stack
112 T
1584 M

1,156 m^3/kg
508,5 m^3/s

N2
O2
CO2
H2O
Ar
SO2
MW

73,97 %
10,52 %
0,9989 %
13,61 %
0,9053 %
0,0016 %
27,34

0,0483 p
32,25 T
2261,7 h
330 M
0,8771 x

0,0483 p
32,25 T
194961 Q

Condenser

0,4072 p
32,27 T
135,2 h
330 M

Cond pump
239,4 kW

GCS Cooler 2
3,908 p
32,79 T
137,7 h
330 M

GCS Cooler 2
3,908 p
131,7 T
553,7 h
330 M

Cold CW
15 T
16773 M

Hot CW
25 T
16773 M

CW pump
886,6 kW

15 T
16773 M

SSR
1,241 p
570,7 T
3641 h
0,0403 M

VS LK2 
0,0403 M

Condenser
0,0186 M

Packing exhaust
0,0217 M

to HRSG
3,908 p
131,7 T
553,7 h
330 M

3,908 p
131,7 T
553,7 h
330 M

1,04 p
642,1 T
1584 m

N2
O2
CO2
H2O
Ar
SO2
MW

73,97 %
10,52 %
0,9989 %
13,61 %
0,9053 %
0,0016 %
27,34

GT generator power = 190790 kW
GT heat rate = 9609 kJ/kWh
GT efficiency = 37,47% LHV
GT @ 100 % rating
Inlet loss = 10 millibar
Exhaust loss = 27,01 millibar

Pittsburgh No. 8
25 T
89,88 M
2157,2 tonnes / day 98,87 M

Fuel Data:
LHV @ 25 C = 27680 kJ/kg
HHV @ 25 C = 28957 kJ/kg
Ultimate analysis, wt%:
Moisture
Ash
Carbon
Hydrogen
Nitrogen
Chlorine
Sulphur
Oxygen

6 %
9,94 %
69,36 %
5,18 %
1,22 %
0 %
2,89 %
5,41 %

Gasifier pressure
Gasifier temperature (Stage 1)
Gasifier temperature (Stage 2)
Gasifier efficiency
Fuel preparation aux.
Air boost compressor
Gas cleanup system aux.
ASU total auxiliary
 - Ambient air compressor
 - Oxygen compressor
 - Fuel transport N2 compressor

34 bar
1815 C
1100 C
83,26 %
1981,6 kW
14726 kW
127,5 kW
9639 kW
6616 kW
2403 kW
620,2 kW

5,171 p
20 T
115,4 M

Air compressor
6616 kW

Ambient air
1,013 p
15 T
115,4 M

N2
O2
CO2
H2O
Ar
MW

77,29 %
20,74 %
0,03 %
1,01 %
0,9308 %
28,86

O2
2,585 p
15 T
27,93 M

Discharge
5,171 p
15 T
78,53 M

N2
CO2
H2O
Ar
MW

97,66 %
0,0428 %
1,44 %
0,8601 %
27,98

Fuel transport N2
2,585 p
15 T
8,988 M

Fuel transport N2 compressor
620,2 kW

N2
35,79 p
113,5 T
6,741 M

N2
MW

100 %
28,02

2,585 p
15 T
2,247 M

34 p
1100 T
332 M

33,32 p
350 T
332 M

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

LHV @ 25 C = 6239 kJ/kg
LHV @ 350 C = 6654 kJ/kg

34,54 %
1,714 %
0,3144 %
17,93 %
0,54 %
0 %
1,863 %
0,0338 %
42,5 %
0,5713 %
23,51

HPE3
90,79 p
301 T
1349,8 h
249,8 M

HPB1
90,79 p
304 T
2741,6 h
249,8 M

Stage 1 fuel
69,49 M

Stage 2 fuel
29,38 M

Air boost compressor
14726 kW

42,51 p
603,4 T
209,5 M

Air
17,44 p
397 T
209,5 M

N2
O2
CO2
H2O
Ar
MW

77,29 %
20,74 %
0,03 %
1,01 %
0,9308 %
28,86

Air & O2
42,51 p
551,6 T
237,4 M

N2
O2
CO2
H2O
Ar
MW

69,37 %
28,71 %
0,0268 %
0,9016 %
0,992 %
29,19

63

HPE3
90,79 p
301 T
1349,8 h
28,6 M

64

HPB1
90,79 p
304 T
2741,6 h
28,6 M

O2 compressor
2403 kWO2

42,51 p
119,5 T
27,93 M

N2
O2
Ar
MW

3,5 %
95 %
1,5 %
31,98

Stage 1 steam
3,51 M

59

HPB1
90,79 p
304 T
2741,6 h
4,993 M

Stage 2 steam
1,484 M

Slag
100 T
9,246 M

Gasifier
(Type 4)

Stage 1

Stage 2

Raw Syngas Cooler 2
(Convective)
Q = 96582 kW
Heat loss = 241,5 kW
Gas dp = 0,6801 bar

Air Separation Unit
Pressure = 5,171 barFuel Preparation Unit

34 p
1815 T

1100 T

Raw syngas
33,32 p
350 T
332 M

CO2 capture: 199,1 t/h, 4777 tonne/day
CO2 capture efficiency: 90 %
Thermal energy consumption: 15876 kW
Auxiliary load: 23353 kW

CO2
Absorber

H2S
Absorber Stripper

Knockout
Drum

Flash
Tank 3

Flash
Tank 2

Flash
Tank 1

Cooler

Cross HX

Condenser

Reboiler

30,67 p
37,78 T
414,2 M

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

0,5221 %
26,9 %
0,2376 %
39,13 %
0,4333 %
0 %
0,2134 %
0,0005 %
32,12 %
0,4318 %
22,17 H2S/CO2 rich solvent Lean solvent

Acid gas
1,52 p
50 T
6,512 M

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

45,94 %
45,94 %
8,127 %
37,33

Condensate

Steam / Acid gas

91

91 1st IP sub

Steam
3,8 p
179,9 T
2819,6 h
25,54 M

92 FW Tank

Condensate
3,908 p
138,4 T
582,1 h
25,54 M

CO2 rich solvent

CO2 Compressor
16168 kW

151,7 p
35,07 T
199,1 M

CO2
H2O
M.W.

100 %
0 %
44,01

7,014 p
10 T
79,62 M

4,126 p
10 T
49,76 M

0,6188 p
10 T
69,67 M

Semi-lean solvent

30,67 p
35 T
208,2 M

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

0,6986 %
3,026 %
0,3179 %
52,36 %
0,0058 %
0 %
0,0286 %
0,0007 %
42,98 %
0,5778 %
14,91

Syngas to GT
29,99 p
255 T
208,2 M

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

LHV @ 25 C = 8804 kJ/kg
LHV @ 255 C = 9261 kJ/kg

0,6986 %
3,026 %
0,3179 %
52,36 %
0,0058 %
0 %
0,0286 %
0,0007 %
42,98 %
0,5778 %
14,91

Scrubber

33,32 p
149,6 T
368,4 M

Water
100 T
36,37 M

COS
Hydrolysis

CO Shift
Qrej = 30458 kW

33,32 p
260 T
499,5 M

CO shift steam
86 p
310 T
2804,8 h
131,2 M
Main HP proc

83

LTE 
3,794 p
131,7 T
553,7 h
50,12 M

84

HPB1
90,79 p
304 T
2741,6 h
50,12 M

GCS Cooler 1
Q = 25259 kW 32,65 p

160,7 T
493,6 M

Drain
5,908 M

GCS Cooler 2
Q = 38143 kW 31,62 p

127,8 T
442,7 M

Drain
50,97 M

GCS Cooler 3
Q = 35355 kW 30,67 p

37,78 T
414,2 M

Drain
28,5 M

Condenser condensate
3,908 p
32,79 T
137,7 h
330 M

HRSG FW
3,908 p
131,7 T
553,7 h
330 M

Clean syngas
29,99 p
255 T
208,2 M

RSC2 
249,8 M

RSC2 
249,8 M

90

90

Gross Power = 320869 kW, Aux. & Transformer losses = 58269 kW, Net Power Output = 262600 kW
Gross Heat Rate = 7754 kJ/kWh, Net Heat Rate = 9474 kJ/kWh (LHV)
Gross Elec Eff = 46,43 %, Net Elec Eff = 38 %, PURPA Eff = 38 %, CHP (Total) Eff = 38 % (LHV)
Fuel LHV chemical energy input = 691097 kW

GT PRO 29.0 IMG
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p [bar], T [C], h [kJ/kg], M [t/h], Q [kW], Steam Properties: IAPWS-IF97

Company: Ignacio Martin Gonzalez
User: IMG
Gasifier: Type 4 w/ convective cooler
CO2 Capture: Sour Shift, Physical Absorption
Power Plant: Gas Turbine: GE 7251FB (Physical Model) - 1 unit

HRSG: Non-reheat, Horizontal HRSG - 1 unit
Steam Turbine: Condensing, Non-reheat - 1 unit
Cooling System: Once-through water cooling

Project:
Site:
Heat Balance:

Date: 02-18-2021
Notes:

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8
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9

9

10

10

A A

B B

C C

D D

E E

F F

G G
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Ambient
1,013 P
15 T
60% RH
10,82 Twb

GT PRO 29.0 IMG
p [bar]  T [C]  M [t/h], Steam Properties: IAPWS-IF97
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GT PRO 29.0 IMG
Gross Power 320869 kW
Net Power 262600 kW
Aux. & LossesAux. & Losses 58269 kW
LHV Gross Heat Rate 7754 kJ/kWh
LHV Net Heat Rate 9474 kJ/kWh
LHV Gross Electric Eff. 46,43 %
LHV Net Electric Eff. 38 %
Fuel LHV Input 691097 kWth
Fuel HHV Input 722986 kWth
Net Process Heat 0 kWth

1,013 p
112 T
1584 M

100 T
491,8 M

HP

HPB
90,79 p
304 T
127 M

426,4 T
329,5 T

LP

LPB
3,792 p
141,7 T
8,852 M

160,9 T
150 T

130079 kW

HP Steam
131,2 M

IP Steam
25,54 M

1,04 p
642,1 T
1584 M

Syngas
208,2 M
509228 kWth LHV

GE 7251FB
(Physical Model #197)

@ 100% load
190790 kW

1,013 p
15 T
1585,3 M
60% RH

1,003 p
15 T
1585,3 M

0,0483 p
32,25 T
330 M
0,8771 x

to HRSG

Stop Valve

86 p
601,5 T
355,5 M

3,952 p
184,5 T
25,47 M

Page:  3



GT PRO 29.0 IMGp [bar]  T [C]  h [kJ/kg]  M [t/h], Steam Properties: IAPWS-IF97
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Gross Power 320869 kW
Net Power 262600 kW
Aux. & LossesAux. & Losses 58269 kW
Gross Heat Rate 7754 kJ/kWh
Net Heat Rate 9474 kJ/kWh
Gross Electric Eff. 46,43 %
Net Electric Eff. 38 %
Gasifier Eff. 83,26 %
Fuel LHV Input 691097 kWth
Fuel HHV Input 722986 kWth

ASU: Air Separation Unit
RSC2: Raw Syngas Cooler 2
GCS: Gas Cleanup System

Gasification System Flow Schematic - Type 4 Gasifier with Convective Cooler

HPB1
90,79 p
304 T
2741,6 h
4,993 M

Stage 2
1,484 M

Stage 1
3,51 M

N2
8,988 M

N2 to fuel
8,988 M

69,49 M

29,38 M

98,87 M

Pittsburgh No. 8, 2157,2 tonnes / day

25 T
89,88 M

N2

1,013 p
15 T
115,4 M

5,171 p
15 T
78,53 M

GT compressor
17,44 p
397 T
209,5 M

42,51 p
551,6 T
237,4 M

42,51 p
603,4 T
209,5 M

14726 kW

Oxygen
42,51 p
119,5 T
27,93 M

34 p
1100 T
332 M

To GT

Slag
100 T
9,246 M

HPE3
90,79 p
301 T
1349,8 h
28,6 M

HPB1
90,79 p
304 T
2741,6 h
28,6 M

34 p
1815 T

1100 T

HPE3
90,79 p
301 T
1349,8 h
249,8 M

HPB1
90,79 p
304 T
2741,6 h
249,8 M

33,32 p
350 T
332 M

29,99 p
255 T
208,2 M

GCS Exit
Clean syngas, vol %
CO 0,6986%
CO2 3,026%
CH4 0,3179%
H2 52,36%
H2S 0,0058%
O2 0%
H2O 0,0286%
COS 0,0007%
N2 42,98%
Ar 0,5778%
M.W.= 14,91
LHV = 9261 kJ/kg

GCS Inlet
Raw syngas, vol %
CO 34,54%
CO2 1,714%
CH4 0,3144%
H2 17,93%
H2S 0,54%
O2 0%
H2O 1,863%
COS 0,0338%
N2 42,5%
Ar 0,5713%
M.W.= 23,51

GCS
1 Unit

Gasifier
(Type 4)

Stage 1

Stage 2

ASU
1 Unit

RSC2 (Convective)
1 Unit

Fuel
Preparation
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H2S
Absorber Stripper

KO
Drum

CO2
Absorber

H2S/CO2 Rich
Solvent

Steam / Acid gas

Reboiler
Lean Solvent

CW

Condensate

Flash
Tank 1

Flash
Tank 3

Flash
Tank 2

CO2-Rich Solvent

CO2 Compressor
16168 kW

Semi-Lean
Solvent

Acid Gas Removal and CO2 Capture - One Unit

Vol%
CO 0,5221 %
CO2 26,9 %
CH4 0,2376 %
H2 39,13 %
H2S 0,4333 %
O2 0 %
H2O 0,2134 %
COS 0,0005 %
N2 32,12 %
Ar 0,4318 %
M.W.=22,17

Syngas in
30,67 p
37,78 T
414,2 m

Syngas out
30,67 p
35 T
208,2 m

Vol%
CO 0,6986 %
CO2 3,026 %
CH4 0,3179 %
H2 52,36 %
H2S 0,0058 %
O2 0 %
H2O 0,0286 %
COS 0,0007 %
N2 42,98 %
Ar 0,5778 %
M.W.=14,91

Acid gas
1,52 p
50 T
6,512 m

Vol%
H2S: 45,94 %
CO2: 45,94 %
H2O: 8,127 %
M.W.=37,33

Steam
3,8 p
179,9 T
2819,6 h
25,54 m

Condensate
3,908 p
138,4 T
582,1 h
25,54 m

Ps = 3,447 bar
Ts = 138,3 C

Other

Other

CW in
15,04 T
3412 m

CW out
25,06 T
3412 m

15,07 T
193,8 kW

H2S removal auxiliary: 1504,8 kW 0,5221 kW
3,447 p

CO2
151,7 p
35,07 T
199,1 m

0,6188 p
69,67 m

4,126 p
49,76 m

7,014 p
79,62 m

p[bar]  T[C]  m[t/h]  h[kJ/kg]  Total electrical power consumption: 23353 kW
Heat input: 15876 kW, 15,88 MW
H2S removal efficiency: 99 %
H2S removal: 2,73 t/h, 65,53 tonne/day
CO2 capture efficiency: 90 %
CO2 capture: 199,1 t/h, 4777 tonne/day

GT PRO 29.0 IMG
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