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Pressurized oxyfuel supercritical steam plant modeled entirely in Thermoflex.

An ASU provides 99% pure oxygen at a pressure of 435 psi (30 bar), which is diluted by recirculating approximately 70% of 
the flue gas then supplied to the circulating fluidized bed. Flue gas treatment includes an ESP for particulate removal. Final 
flue gas is cooled to condense water then compressed to deliver 97% CO2 at 2200 psi (152 bar).

A single reheat supercritical steam cycle with nine feedwater heaters is shown on the Steam Cycle screen.  HP conditions 
4050 psia/1080°F (279 bar/582°C), reheat 1000 psia/1110°F (69 bar/598°C); condenser pressure of 0.7 psia (48 mbar).

Plant output is 503 MWe gross, 372 MWe net, with a net LHV efficiency of 33.7%.

For comparison, a similar conventional power plant without CO2 capture and a gross output of 500 MWe would have a net 
output of 475 MWe and net LHV efficiency of 41.4%.  When equipped with post-combustion CO2 capture using proven MEA
technology, such a plant would have a net LHV efficiency of 30.5%.  A similar plant utilizing oxyfuel combustion at 
atmospheric pressure with a gross output 500 MWe would have a net output of 338 MWe and a net LHV efficiency of 30.7%.

Note that the ESP and CFB are modeled after equipment built to function at atmospheric pressure.  The effects of a 
pressurized cycle on equipment size and cost are not known at this time.
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CS2CR2CS1CR1ECO1

(See Steam Cycle Screen)

From Cooling Water Circuit
(See Steam Cycle Screen)

To Cooling Water Circuit
(See Steam Cycle Screen)

Pressurized CFB

Gross power 503212 kW
Net power 372715 kW
Net electric efficiency(LHV) 33,66 %
Net heat rate(LHV) 10136 BTU/kWh
Net fuel input(LHV) 3777870 kBTU/hr
Plant auxiliary 130497 kW
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434,6 602,8
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1000 1110
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4050 1080
890,4 1464,9

Air Separation Unit [9] : aux

101856 kW

Intercooled Compressor [84] : aux

10515 kW

Fan [21] : aux
28,62 kW
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p[psia]  T[F]  h[BTU/lb]  m[lb/s]  

Air Separation Unit (ASU) - One Unit

Unit
Separation

Air

75 p
59 T

Heat rej.
3061 BTU/s

Total auxiliary
101856 kW

93,38 p
230,5 T

84,89 p
73,55 T

211,4 p
249,4 T

192,2 p
73,55 T

O2 comp.: 23661 kW; Intercooler Qrej.: 14354 BTU/s; Mech./elec. loss: 1121,4 BTU/s.

37,5 p
59 T

Oxygen

435 p
228,8 T
193,5 m

Composition, vol%
O2 99% N2 0%
CO2 0% Ar 1%
H2O 0% SO2 0%

36,52 p
231,6 T

33,2 p
73,55 T

82,5 p
250,8 T

Amb. air comp.: 78196 kW; Intercooler Qrej.: 67714 BTU/s; Mech./elec. loss: 3706 BTU/s.

Ambient air
14,7 p
59 T
831,1 m

75 p
73,55 T

CW supply
35,92 p
64,55 T
4569 m

CW discharge
32,65 p
82,54 T
4569 m

Discharge
75 p
59 T
637,6 m

Composition, vol%
O2 0% N2 97,77%
CO2 0,0379% Ar 0,9125%
H2O 1,276% SO2 0%
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Thermoflow, Inc.

Date: 03/08/21

Company: Ignacio Martin Gonzalez

User: IMG

HX Tube DetailsDrawing No: 

Economiser (PCE) [5] - ECO1

Gas In
953,9 T
942,5 m

Gas Out
603,3 T
942,5 m

72 tube rows
144 tubes per row
Pl = 2,5 in
Pt = 3,828 in

Water Out
4437 p
650,3 T
674,1 h
890,4 m

Water In
4473 p
565,9 T
563,8 h
890,4 m

0 5 in

Flow out of drawing

Flow into drawing

p[psia]  T[F]  m[lb/s]  h[BTU/lb]  

2 in

0 1 in

Fin-tube type Bare 
Tube arrangement In line 
Fin material N/A
Tube material T22 

Tube outer diameter 2 in
Tube wall thickness 0,3 in

Fin height N/A
Fin spacing N/A
Fin thickness N/A
Number of fins per inch N/A
Serrated fin segment width N/A
# of serrated fin segments N/A
Un-serrated height / fin height N/A

Longitudinal row pitch 2,5 in
Transverse tube pitch 3,828 in

# of tube rows (longitudinal) 72 
# of rows per pass 2 
# of tubes per row (transverse) 144 

Tube length 26,08 ft
Gas path transverse width 45,93 ft
Gas path frontal area 1197,8 ft^2
HX total outside surface area 141553 ft^2

Maximum gas velocity 1,569 ft/s
Gas pressure drop 0,0659 in H2O
Water side velocity 6,48 ft/s
Water side pressure drop 35,63 psi
Heat transfer from gas 98960 BTU/s
Heat transfer to water 98198 BTU/s
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