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Abstract — Economic feasibility of the process for a coal extraction under mild condition, which will produce ash-free
coal at a temperature lower than that of coal softening, was analyzed. To this end, the plant of 6000 t/d in capacity was
assumed to be constructed near a coal mine in Indonesia, and the IRR, NPV, B/C ratio, and DPP of the plant were cal-
culated based on $96 million investment cost and 15 years service life. The IRR, NPV, B/C ratio, and DPP of the plant
were calculated to be 31%, $87 million, 1.08, and 3.9 years, respectively, and which satisfied the evaluation criteria of
investment. The economic feasibility of the plant was mainly dependent on the price of the coal initially fed and the res-
idue coal remaining after the extraction, according to sensitivity analysis.
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Fig. 1. Solvent extraction process for ash-free coal production.
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Table 1. Properties of coals applied to economic analysis[12]

A
B

Moisture
[Wt%]

Ash Heat value (G)
[%] [keal/kg]

30.0
0.0
0.0

1.5 4500
0.0 8500
35 6500

Feed coal
Extracted coal (ash-free coal)
Residue coal
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Table 2. Economic analysis of high temperature ash-free coal extraction plant[12]

Statement of profit and loss [M$/y]

Price of extracted coal

Cash flow after tax IRR15

0 Income : __Dxpense [MS/y] (%]
Direct Depreciation Tax 40% Profit after tax
50 68.54 36.64 5.13 10.71 16.06 21.19 (21.21)* 27 (26.8)*
60 73.56 36.64 5.13 12.72 19.07 24.20 (24.22)* 31(30.9)*
80 83.60 36.64 5.13 16.73 25.10 30.23 (30.24)* 39 (39.0)*
100 93.65 36.64 5.13 20.75 31.13 36.26 (36.27)* 47 (47.0)*
120 103.69 36.64 5.13 24.77 37.15 42.28 (42.29)* 55 (54.9)*

Construction [M$]: 77 (Self fund)

Variable cost [M$/y]: 30.51 (Feed coal: 23.36 + Electricity: 2.45 + Cooling water: 0.72 + Fuel coal: 3.98)
Fixed cost [M$/y]: 11.25 (Labor: 1.80 + Repair: 2.16 + Administrative: 2.16 + Depreciation: 5.13)

()*: calculated by the analysis tools made in this research
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Table 3. Estimated cost of mild condition coal extraction plant
. Unit price For a year
Cost Requirement/year
d . [$] [M$/y]

Feed coal [t] 2,919,708 45.00 131.39
Electric power [kWh] 40,800,000 0.10 4.08
Cooling water [t] 36,000,000 0.02 0.72
Fuel coal [t] 497,778 45.00 22.40
Transportation [t] 200,000 20.00 4.00
Labor [persons] 30 0.29
Repair 0.08
Administrative 8.46
Welfare 0.03
Depreciation 5.13
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