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Abstract

Economic benefits of the dry bottom ash handling system over the wet bottom ash handling system in 2 new 500MW x 2units
pulverized coal thermal power plant in Korea were evaluated. The higher initial capital cost in the dry bottom ash handling sys-
tem was estimated. However, this higher initial capital costs would be compensated with reductions of the operating cost mainly
due to the recycling of bottom ash. Economic analysis showed that the payback period of 4.9 years and the internal rate of return
at 21.1% were expected for the additional initial capital cost of the dry bottom ash handling system.
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Table 1. Conditions used in the economic analysis.

(2) Maintenance cost

(3) Depreciation

ltem Conditions
1. Target Bottom ash handling systern in a 500 MW x 2 units pulverized coal thermal plant
2. Bottom ash production rate 67,000MT/year
3. Operating costs
(1) Power cost 33%W/kWh

5% of the ininal equipment cost per year

Straight-line depreciation for 30 years

4. Ash disposal costs
(1) Disposal cost to the ash pond

(3) Fly ash selling pricc

4200W/MT
9.000W/MT
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Table 2. Capital and operating costs of dry and wet bottom ash handling systems.

ltem Dry bottom ash handling system Wet bottom ash handling system
1. Initial capital cost(1,000W)
(1) Equipment cost 10,422,720 7,629,802
(2) Installation cost 2.326.500 695,540
Total 12.479,220(149.9)* 8,325,342(100)
2. Total operating costs(1,000W/year)
(1) Operating cost
~ Power cost 14,936 209.408
— Maintenance cost 465,300 381.490
— Depreciation 424974 254.327
Sub-total 905.210 845,225
(2) Ash disposal cost AS48.730 281,400
(3) Energy saving cost A165,200 0
Total 191.280(17.0) 1,126,625(100)
*Values in parentheses indicate that the relative values to values of the wet bottom ash handling system. :
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Table 3. Payback periods at the different interest rates for the dry bottom ash handling system.

Items Dry bottom ash handling system

1. Additional capital cost(1,000%) 4,423,878
2. Operating cost saving(1,000W/year) 935,435

Interest rate 0% 47

Interest rate 4% 5.4

Interest rate 8% 6.2

Interest rate 12% 74
3. Payback periods(years)

Interest rate 16% 9.5

Interest rate 20% 16.0

Interest rate 21% 26.2

Interest rate 22% Not available within the service life
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Table 4. Net present worth at the different interest rates for the dry bottom ash handling system.

Items Dry bottom ash handling system
1. Additional capital cost(1,000) 4,423,878
2. Operating cost saving(1,000/year) 935,435
Interest rate 0% 23,639,172
Interest rate 4% 11,751,695
Interest rate 8% 6,107,047
Interest rate 2% 3,111,223
3. Net Present Worth(1,000)
Interest rate 16% 1,354,490
Interest rate 20% 233,593
Interest rate 21.1% 0
Interest rate 24% -532,372

*Net Present Worths(NPW) are calculated by the following equation.

(1+1)"-1
i(1+n)"

where n is the service life and i is the interest rate.

NPW=-4423 878+935,435xnx
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