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Abstract — Fry-drying of coal slurry is one of the upgrading low rank coal processes. It consists of slurry mixing,
slurry dewatering, solvent recovery and briquetting. Cost estimation and economic feasibility are examined for the
upgrading low rank coal process based on capacity of 1 million ton/yr. In case that investment costs are $100,000,000,
discount rate is 12%, and service life is 20 years, the results of economic analysis are enough to satisfy the evaluation
criteria of investment such as IRR, B/C ratio, NPV and discounted payback period. According to sensitivity analysis,
investment value are very sensitive to raw material cost and product price. Since the bituminous coal price is currently
soaring, it is expected that the investment value will increase more and more.
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Fig. 1. The definition of cash flow.
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Fig. 2. Upgrading low rank coal process.



Table 1. Proximate and elemental analysis of Indonesian lignite

&7d9] ZArd w4 641

Proximate analysis (wt%)

Elemental analysis based on a dried sample (wt%)

Moisture Volatile matter Ash Fixed carbon C H N (0] S
34.27 33.64 2.01 29.99 70.50 5.14 0.99 21.33 0.03
Table 2. Material cost Table 5. Enthalpy requirements
Consumption Unit price Annual Cost Enthalpy (Geal/hr)  Enthalpy Requirements (Geal/yr)
(ton/yr) ($/ton) ($/yr) Hf';p 30
Raw coal 1,462,000 33 48,246,000 H’fap 6
Kerosene 14,620 350 5,117,000 AHC 12 251,058
Asphalt 7,310 500 3,655,000 AHK 11
Total 57,018,000 Qreeovery 28
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Table 3. Labor cost
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Personnel Wage ($/yr) Annual Cost ($/yr) Table 6. Operation cost

Salary 8,500 425,000 Annual Cost ($/yr)
Extra pay 50 442 22,000 Electricity 2,380,985
Severance pay 699 35,000 Steam 5,026,279
Total 482,000 Maintenance 75,000

Benefit 42,500
Table 4. Annual electricity consumption Depreciation 5,000,000
Equipments Power (kW) Electricity (kWh/yr) Total 12,524,764
Coal mill 513 4,044,492
Screw decanter 300 2,365,200 Table 7. SG&A
Steam tube dryer 450 3,547,800 General COGS ($/yr) Rate (%) Annual Cost ($/yr)
Briquette machine 310 2,444,040 Administration 70,024,819 8 5,601,986
Agitator 583 4,596,372 Sales Productivity Unit cost Annual Cost
Pump 382 3,016,144 transportation (ton/yr) ($/ton) ($/yr)
Compressor 592 4,666,890 1,000,000 20 20,000,000
Total 3,137 24,680,938 Total 25,601,986
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Table 8. Initial set values for economic evaluation
Unit Value

$ 100,000,000
ton/yr 1,000,000
20
12
108

Item Remarks

Investment Period : 2 year
Capacity
Service life year
%

$/ton

Discount rate

Product price CIF Bituminous Coal
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Fig. 3. Accumulated cash flow.
Table 9. Economic evaluation
Unit Value Criteria
IRR % 12.09 >12
B/C Ratio 1.00 >1
NPV Million$ 0.53 >0
Discounted Payback Period Year 16.20 >20
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Fig. 4. Sensitivity analysis: (a) IRR; (b) B/C ratio; (¢) NPV; (d) Discounted payback period.
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