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Abstract

Economic feasibility for retrofitting the wet bottom ash handling system to the dry system in a existing S0OMWX2 units pul-
verized coal thermal power plant in Korea was studied. Replacing to the dry system requires the initial capital costs of
13,415,127,000%, and saves the operating costs of 935,345,000W per year. Economic analyses based on these results showed
that the initial capital cost would not be recovered within the service life of the facilities at the interest rate of 10%, and the inter-
nal rate of return of 5.6% were obtained. Thus, the retrofitting to the dry system was not economically favorable in the current
condition. However, the retrofitting would be profitable when the ash disposal cost and ash selling price were increased over
15,000W/MT or 17,000W/MT, respectively.
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Table 1. Conditions used in the study.

Item

Conditions

]

1. Target

Retrofitting the existing wet bottom ash handling system in a
S00MWx2units pulverized coal thermal plant _1

2. Bottom ash production rate

67,000MT/year

3. Conditions used in estimating capital and operating costs
(1) Removal cost

(2) Power cost

(3) Maintenance cost

(4) Depreciation

(5) Ash disposal costs
- Disposal cost to the ash pond
- Fly ash selling price

(6) Energy saving cost

- Boiler efficiency

- Coal price

8% of the initial capital cost of the wet
bottom ash handling system

33W/kWh
5% of the initial equipment cost per year

Straight-line depreciation for 30 years

4,200W/MT
9,000%W/MT

0.155% increase in boiler efficiency due to post combustions of
unburned carbons in dry bottom ash handling system

3,500W/MT

Table 2. Initial capital costs and operating costs savings for retrofitting to the dry bottom ash handling system.

Item

Retrofitting to the dry bottom ash handling system

1. Initial capital cost(1,000%)

(1) Removal cost 666,027

(2) Equipment cost 10,422,720

(3) Installation cost 2,326,500

Total 13,415,217
2. Total operating cost savings(1,000W /year)

(1) Operating cost savings

- Power cost savings 194,472

- Maintenance cost savings A83,810*

- Depreciation savings A170,647

Sub-total A59,985

(2) Ash disposal cost savings 830,130

(3) Energy cost savings 165,200

Total 935,345

*A indicates increases in operating costs.
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Table 3. Payback periods and net presents worths at the different interest rates for retrofitting to the dry bottom ash handling

system.
Interest rates(%o) Payback periods(years) Net present worths(1,000%)

0 143 14,647,833
1 15.6 10,726,217
2 17.1 7,535,211
3 19.0 4,919,722
4 21.7 2,760,356
5 259 964,712

5.6* 29.8 0

6 339 -539,112
10 Not available within the service life -4,596,951

*Internal rate of returns
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Table 4. Payback periods and internal rate of returns for at various values of ash disposal costs and ash selling prices. Payback
periods are at 10% interest rate and expressed in years. IRRs are in parentheses.

Ash selling price (1,000VMT)
2 6 9 10 14 17 18
Ash disposal cost(1,000VMT)
42 NA* NA NA NA NA 30.0 24.6
' (0.9%) (3.8%) (5.6%) (6.2%) (8.4%) (10.0%) (10.5%)
5 NA NA NA NA NA 25.1 21.6
(1.5%) (4.3%) (6.1%) (6.7%) (8.9%) (10.4%) (11.0%)
10 NA NA NA 36.3 18.2 14.2 13.2
(5.2%) (7.5%) (9.2%) (9.7%) (11.7%) | (13.2%) | (13.7%)
15 NA 25.1 174 15.9 12.1 103 9.8
(8.4%) (104%) | (11.9%) | (124%) | (144%) | (15.8%) | (16.3%)
20 20.3 14.2 11.7 11.1 9.2 8.2 79
(11.2%) | (132%) | (146%) | (151%) | (17.0%) | (184%) | (18.8%)
25 12.8 10.3 9.0 8.7 7.5 6.8 6.6
(13.9%) (15.8%) (17.2%) (17.7%) (19.5%) (20.9%) (21.4%)
9.6 8.2 74 7.1 6.3 o 57
30 (16.5%) | (184%) | (198%) | 202%) | @2.1%) | 2@ (2390,

*Not Available
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Fig. 1. Internal rate of returns depending on ash selling
prices and ash disposal costs.
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