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B. Separation with membrane C. Separation by cryogenic distillation
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CO, capture

Example: Chemical Solvents
The most common chemical
solvents used for CO, capture from
low-pressure flue gas are amines.
After the CO, reacts with the
solvent in the absorption vessel, the
CO,-rich solvent passes through the
stripping column, where it is heated
with steam to reverse the CO,
absorption reaction. The CO,
collected in the stripper is
compressed for transport and
storage, and the CO,-lean solventis
recycled to the absorption stage.
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Existing Coal
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Retrofit for Rebuild for
CO; Capture CO; Capture
|
v v \J v v
SubC PC with Oxy-fuel SC PC with Oxy-fuel IGCC with
Post-Combustion Combustion Post-Combustion SCPC Capture
Capture Capture
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With Makeup No Makeup | |With Makeup No Makeup
Power Power Power Power
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Table A-3.E.3 Total Cost of Electricity for Pulverized Coal Retrofit and Rebuild Cases

BASELINE CASES RETROFITS - SUBC PC RETROFITS - SCPC REBUILDS - USC PC

TECHHOLOGY SUBCPC SCPC MEA OXY-FUEL MEA OXY-FUEL MEA OXY-FUEL
Efhiciency (HHV) 35% 392% 205% 224% 5% 27% 34.1% 315%
Retrofit/Rebuild Caoital Cost (5/kW,) i 0 1604 1043 1314 86/ 1880U* 1848*
Capital Cost (C/kW-h)== 0.00 0.00 3.5 211 165 1.76 3.81 375
O&M [C/kW,-h) 0.75 0.75 19€ 2.36 1.88 1.56 1.60 1.75
Fuel Cosl (¢/RW ) 1.46 131 250 229 205 1.50 1.50 1.53
Total COE (¢/kWh 221 2.06 771 €.76 6.59 5.£1 £6.91 7.12

* Assumes aapital required was 90% of that of the crresponding Greenfield plant

** Calculation of total COE assumes that the capital of the originel plant was fully paid off
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Table A-3.E.4 (O, Emission Rates, Capture Cost and Avoidance Costs for Pulverized Coal Cases

BASELINE CASES RETROFITS - SUBCPC RETROFITS - 5CPC REBUILDS - USC PC
TECHNOLOGY SUBCPC SCPC MEA OXY-FUEL MEA OXY-FUEL MEA OXY-FUEL
(D, Produced (fonnes/ MW -h) 93 na? 159 145 130 120 035 103
CD, Capturec (tornes/MW_-h) 000 0.0c 143 131 117 1.08 03¢ 053
CD, Emitted {tonres/MW,-h) 0932 083 0.16 015 013 0.12 01c 0.10
CO, Caplure wsla (5/Lonne] rfa n'd 38.5 34.8 38.7 3.8 54.8* 52.9¢
0, Avoidance cost® ($/tonne) nfa n/a 71.4 58.C 6LE 48. 56.4% 585*%

a. (), capture cost = (tatal (OF with capture — base-case tatal COFraptured (0,)
b. (0, avoidance cost = (total COF with capture — total (OL without capture)/((0, emitted without capture —C0, emitted with capture)
¢. Relative tothe SubC PC baseline case






