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F7He 9ol IEACIA AAEHE 71 Aekslead et o, 3R] A3 2] OECD 3t w=3AH|(Overnight
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W4l co, EFUES T4 AY o, TN HA F 3 g8 7S 2 sl sl HHas
41%14 31.6%% F 9.4%7F Ast=|glom], 7= 7129 455 USD/MWhellA] 73.9 USD/MWhE °F 62%7} &
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Abstract — In this study, Economic analysis of supercritical coal-fired power plant with CO, capture process was per-
formed. For this purpose, chemical absorption method using amine solvent, which is commercially available and most
suitable for existing thermal power plant, was studied. For the evaluation of the economic analysis of coal-fired power
plant with post-combustion CO, capture process in Korea, energy penalty after CO, capture was calculated using the
power equivalent factor suggested by Bolland et al. And the overnight cost of power plant (or cost of plant construction)
and the operation cost reported by the IEA (International Energy Agency) were used. Based on chemical absorption
method using a amine solvent and 3.31 GJ/tonCO, as a regeneration energy in the stripper, the net power efficiency was
reduced from 41.0% (without CO, capture) to 31.6% (with CO, capture) and the levelized cost of electricity was
increased from 45.5 USD/MWh (Reference case, without CO, capture) to 73.9 USD/MWh (With CO, capture) and the
cost of CO, avoided was estimated as 41.3 USD/tonCO.,.
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Fig. 1. Post-Combustion CO, capture.
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Fig. 2. Process flow diagram for CO, recovery from the flue gas with
amine solvents.
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Table 1. Key assumptions for the basic economic analysis

Figure Comment
Year 2012
Plant CPC(KOREA) 787 MW ‘IEA report[3]
an
SCPC(USA) 550 MW ‘NETL report[7]
Discount rate 7% -The 4th long term power

development plan
Exchange rate (won/USD) 1,150
Economic life(year) 40 ‘IEA report[3]
Construction period (year) 4 ‘IEA report[3]

Fuel cost 3.6 USD/GJ  “IEA report(OECD case)[3]
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Table 3. Comparison of result of COE(cost of electricity)

Case Fuel cost Carbontax  Operating cost Cost of electricity
(USD/MWh) (USD/MWh) (USD/MWh)  (USD/MWh)
IEA 31.53 24.04 425 68
This study 31.58 24.02 425 67
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Table 2. Key assumptions for the economic analysis
USD/kWe Comment
Overnight Cost
Case SCPC (KOREA) 895 ‘IEA report[3]
#1 SCPC+CO, Capture 2,569 -Average increase (OECD nations)
#2 SCPC+CO, Capture 1,838 -Chinese case
Operating Cost
Case SCPC (KOREA) 0.00425 IEA report[3]
#1 SCPC+CO, Capture 0.00715 -Average increase (OECD nations, 65%)
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Table 4. Results from overall analysis of energy performance

Case Item Figure
Net power output (MWe) 767
Fuel feed rate (MW) 1,871

SCPC .
Net efficiency (%) 41.0
CO, emission (tonCO,/MWh) 0.790
Net power output (MWe) 767
Fuel feed rate (MW) 2,427
CO, removal rate (%) 90

SCC};;SSZ CO, emission factor (tonCO,/GJ) 0.09

Regeneration energy (GJ/tonCO,) 331
Net efficiency (%) 31.6
CO, emission (tonCO,/MWh) 0.103
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Table 5. Results of cost evaluation

Item w/o CO, w/CO, capture
capture Case 1 Case 2
Results
Net power output(MWe) 787 787 787
Net efficiency(%) 41% 31.6 31.6
Costs
Overnight cost (USD/kWe) 895 2,569 1,838
-Cost(mmUSD) 685 1,970 1,409
-Cost(Billion Won) 789.4 2,266 1,621
Cost of electricity USD/MWh) 45.5 73.9 66.8
Cost of CO, avoided (USD/tonCO,) 413 31.1
increase of Cost of electricity (%) 62% 46.8%

Reference of capital cost Average increase  Chinese

(OECD nations)  case
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Fig. 3. (a) Analysis of levelized cost of electricity, (b) Analysis of
component ratio of levelized cost of electricity.
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