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Abstract — We studied the economic evaluations on Korea Institute of Energy Research (KIER)’s CO, capture pro-
cess using dry sorbents, and compared the results with those of comparable technologies. Capital and operating costs of
the CO, capture system for 500 MW coal fired power plant were estimated to determine the economic feasibility. LCOE
(Levelized Cost of Energy) and CO, capture cost appeared 32.46$/MWh and 28.15$/tonCO,, respectively. The internal
rate of return (IRR), the net present values (NPV), and the payback period (PBP), were calculated by assuming several vari-
ables. As the result of calculation, IRR of KIER’s CO, capture system was 15%, NPV was calculated 6,631,0008, and PBP
was 5.93 years at $50/tCO, of CER price. Consequently, this process can compete with other comparative processes using
dry sorbents.
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Fig. 1. Block diagram of CO, capture process using dry sorbent.
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AEP: Annual Energy Production, kWh/yr

O&M: Levelized Operating & Maintenance Cost, $/kWh
LRC: Levelized replacement/Overhaul Cost, $/kWh
MOE: Miscellaneous Operating Cost, $/kWh

B ATre] thakel KIER 7234 0] A 2Als
RTIS) 7215783} Wyodak Gillette 2183} 14 40
ghE o] 83t CO, 37372 ZWNE.] st
o] KIER®] 712)57d 7} v -#4 k3t

_ﬁ
o
2
oX,
M

2-4. KIER HASHO| HIE A

2-4-1. 7VARE 71

AEVES 500 MW 318 wbdse] Sdtef] HA3H= CO, 14
XA oI, AR o]} fARSE 714 COo, 31 71%9)
RTI R3A|[5]9] 714 7tRM0|E T4 H5-9 FUsHA
381.2 MW= 783t W AR @17 8760 AlZkol™, Adn] o]
452 shutdown 7|7HS 112]810] 85%= STt whd 71713
Levelized capital charge factor (LCF)i= RTI ®.1A19] A4 H7}
o} BluE 9Jato] 247} 209, 14%% T 7)5S 2Ll
CO, 3|52 Park 5[6]°] L3 KIER 712] S7412] pilot 2
A= Fgslo] 80%s 7IFO= 9o, A7t Co, sEe
500 MW 7 Aol 2831918 Wl 2] Alhkgks A8kt Table
1ol KIER®] CO, 3537l tist 71734 71S d2lstoitt.

2-4-2. 271 5AH)

KIERIA] 7lbst 72 54=3%

49 F0714] AV vl 83 7
PR Aol e 271 A el e

.‘1
o
oS Table 29} 2t}

Table 1. Basic design data of KIER’sCO, capture process

CO, recovery capacity 500 MW coal fired power plant
Technology CO, recovery by dry sorbent
Net electricity production 3812 MW

Capacity factor 85%

Levelized capital charge factor 14%

Lifetime 20 years

Operating time 8,760 hr/yr

CO, recovery rate 80%

Quantity of CO, recovery 3,272,500 tCO,/yr

Table 2. Capital cost of KIER’s CO, capture process by dry sorbent

Items Ratio (%) Amount(1,000$)
Main equipment 325 38,750
Main blower 1,750
Fluidized nozzle 2,083
Bag filter 2,500
Riser 14,168
Main cyclone 833
Reactor 4,250
Sorbent cooler 2,583
SDR 10,583
Construction material 13 15,500
Construction labor 8 9,593
Engineering fee 15 17,930
Construction supervision 10 11,927
CO, Compression 28,000
Total 121,700
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Table 3. Operating cost of KIER’s CO, capture process by dry sorbent
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Table 4. Levelized cost and CO, capture cost of KIER’s CO, capture
process by dry sorbent

Levelized power cost($/MWh)

Capital cost 6
Operating cost 17.24
Compression cost (operation) 9.22
Total 32.46
CO, capture cost ($/tCO,)

Capital cost 5.20
Operating cost 14.95
Compression cost (operation) 8.00
Total 28.15

Table 5. Marshall & Swift Equipment Cost Index (Electric Power)

Year Index
2005 11854
2007 1374.9
2010 1419.2
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Item Amount (1,0008)
Electricity cost 27,330 RTIS Wyodak®] 753118 A4t HA3HE Table 6°1 ‘JrE‘rLHC”EP
Sorbent cost 16,140 £ Al A= 7 379 2] LCOES} CO, Z4H]8-S Fig. 29} 3
Operation and maintenance cost 5,460 of Z¥z} T A3}, KIER 71457 2] LCOES} CO, EAH]8-2
Total 48,930 717} 32.46$/MWhe} 28.1582C0,% AP E|Ql o, Bl )<l
Table 6. Levelized cost of comparative process
Process LCOE ($/MWh) CO, capture cost ($/tCO,)

Capital Operation Total Capital Operation Total
RTI (Dry carbonate) 8 25.26 33.26 8.94 28.11 37.05
Wyodak Gillette (Dry activated carbon) 34 31.64 35.04 3.15 29.29 32.44
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Table 7. Basic assumption for economic analysis

Construction period 1 year
Project period 20 year
Ratio of owner’s equity 20%
Ratio of borrowed capital 80%
Interest rate on loan 8%
Depression period 10 year
Salvage value 10%
Coperation tax 30%
Levelized capital charge factor 14%
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Fig. 4. Economic analysis based on 50$/tonCO, of CER selling price.
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