-&\ Thermoflow

Carbon Catpure Features

SYSTEM INTEGRATION OF CARBON

CAPTURE PLANTS

Thermoflow's Expert Programs (GT PRO®,
STEAM PRO®) and the General Purpose
Program THERMOFLEX® both offer detailed
Carbon Capture and Storage features.

The vast built-in knowledge base automati-
cally creates power plant model setup and

Carbon Capture System Integration within
minutes either for

(XL

<> new power plant projects,
3’2 or revamps of existing plants.

The synergy of plant performance calcula-
tion and detailed cost estimation allows the

user to optimize the overall system techni-
cally and economically (cash-flow optimiza-

tion) for the user’s unique situation and cri-

teria.

Extensive databases, for example the Gas
Turbine database with over 870 GT specifi-
cations, support the user in modeling the 2D EQUIPMENT LAYOUT

systems to match OEM performance.

AND 3D SITE LAYOUT

The available Carbon Capture System mod-
els have been initialized with expected con-
ditions for using MEA (Mono Ethanol
Amine) or HPC (Hot Potassium Carbonate)
as the solvent, but are also capable of repre-
senting chemical absorption using other sol-
vents and system configurations with chang-

es to certain input options and parameters.
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Overall GTCC and Carbon Capture Plant Performance: p [bar], T[°C], m, M [t/h], h [kJ/kg]
Gross Power 798.519 kW .
Flue gas out CW out CW in
et Power 746.857 kW 1,013p A 2504T A 15,02 T
Aux. + Losses 51.663 kW 45T 33885 m 33885 m
LHV Gross Heat Rate 6.106 kJ/kWh 3427 m 1924,6 KW
LHV Net Heat Rate 6.528 kJ/kWh €02 = 320,1 tonne/day 15,05 T
LHV Gross Electric Eff. 58,96 % Vol
LHV Net Electric Eff. 55,15 % N2 T8I
LHV CHP Efficiency 55,15 % co2 0 2447“% 2502T
Fuel LHV Input 1.354.315 kW H20 9.457 % 30926 m
Fuel HHV Input 1.502.766 kW S02 0% v
et Process Heat 0 kw Ar0,9409 % Other Other
—
COo2
1724p 1517 p
35T 3505T
256,9 m - 53,4 m
CO2:96.74 % Cco2 ;6‘13/82 tonne/day
. 9 0%
He0: 3,261 % €02:100 %
Makeup H20:0 %
solvent
/‘\ 0,1014 m
\4 Condensate Drai
la — rain
From gas pretreatment 28,76 m
and/or knockout drum
m 253m
1093 p Absorber cw Stripper
Ca 37,627
Cooler 30T ! Steam/CO2
Flue gas in 200328 Q/
1,013 p U
1219T
3709 m 8625 kW
CO2 = 6402 tonne/day
Vol%
9 .
0 sl Reboiler 245573 Q Main steam
b 3447 p
CO2 4,619% Ps = 3,447 bar 2875T
H20 10,14 % Ts=138,3C 3043 h
802 0% 359.2m
Ar 0,8881 % ;
Lean solvent
3447 p Condensat
Solvent pumps: 2166,6 kKW 8,638 kW 30800 ¢
X Rich solvent: 5068 t/h 1384 T
Process: Amine-based 5821 h
CO2 capture: 253,4 t/h, 6082 tonne/day 3502 m
CO2 capture efficiency: 95 % ;
Heat input: 245573 kW, 245,6 MW, 3489 kJ/kg CO2
Total electrical power consumption: 36955 kW
Solvent consumption: 2,433 tonne/day '&\GT PRO 33 O

CO; Capture System of a typical SIEMENS ENERGY 1-1-1 SGT-5 9000HL Gas Turbine Combined Cycle Plant

In addition, the THERMOFLEX® module includes advanced features for detailed modeling of
e-fuel projects such as CO, compression, CO, methanation, methanol synthesis, electrolyzer,
PV, wind farms and storage systems, and/or heat recovery projects using heat pumps, and/or
oxyfuel combustion capture and pre-combustion capture (i.e. Integrated Gasification GT Com-
bined Cycle IGCC) projects and much more...

p [bar], T[°C], m, M [t/h], h [k)/kg]

Excess Wind
Power to Grid 4857 kW

\ H2 Methanation

Exported

\/ Methane Gas 2,789 tonne/hr

Electrolyzer
] CH4 Plant Summary
Wind Power to Electrolyzer 65
—— Gross power Waste-to-Energy 15126 kW
Gross power by wind farm 66312 kW
€02 Plant total gross power 81438 kW
o I Plant total auxiliary 76378 kW
1,724|35 1,013 (25,02
| 7757]8.078 5763[104.9 Plant net power 7 4857 kW
Electolyzer #2: Siemens Silyzer 300 Pure methane delivered 2,789 tonne/hr
1,014 (15,02
19,78 63,08
/ Major Auxiliary Loads
66312 kKW
- CO2 from Carbon Capture Plant Electrolyzer 71121 kW
CO2 methanation 3689 kW
I -UOTHERMOFLEX 33.0

Methan production from Waste-to-Energy plant and Wind Farm
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