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Abstract — Economic feasibility of power generation system using waste woody biomass in a circulating fluidized bed
combustor has been investigated. Effects of important variables such as capital investment, cost of waste wood, certified
emission reduction(CER), system marginal price(SMP) on the benefit of business have been analyzed. Internal rate of
return(IRR) was predicted as 16.67%, which implicates the business is promising based on the assumptions such as SMP
of 99 Won/kWh, capital cost of 10.65 billion won, and complimentary providing of waste wood. Major factors affecting
the benefit of business were as follows; system marginal price, operational rate, capital investment, expenditure of waste
wood, certified emission reduction. In addition, it must be necessary to consider CHP power plant providing steam as
one of the means to diversify sales network, for the management of the business risk.
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Table 1. Summary of plant model

Category Specification
Boiler Capacity 25ton

Boiler Efficiency(LHV) 93%

Plant Efficiency 24.8%

Net Power SMWe

Rate of Operation(Annual Operating days) 90.4%(330 days)
Plant Power Consumption 20% (of Net Power)
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Fig. 1. Heat Balance of 5 MWe Power Generation System Using Thermoflex.
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Table 2. Parts estimate of power generation system
(Unit: million won)

Category Cost Category Cost
Turbine 2,200 Instrument 1,000
Installation (1 lot)
Boiler 3,000 Electric (1 lot) 1,500
Wastewater System 1,000 Civil 550
Air Pollution Control System 300 Architecture 450
Piping DWG (1 lot) 650 Total 10,650
won/kWh SMP
1o 169.56
160
140
2 121.8
100 9282
80 1 I
60

Fig. 2. Chronological change of system marginal price.
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Table 3. Cost of Production

AP o) -

Contents Cost(Y+2) Remarks

Waste Wood Cost 0 won/ton Free

Cooling & Heating Water 1,145 won/m’ Price Increase Rate 3%

Employment 14 people Management(3)+Operator(11), Increase Rate 5%

Technical Fee 18% of Capital Stock Chapter 8, Article 35, Environmental Technology Development Project Regulation
Other Expense 5% of net sales Maintenance, Insurance, Dues etc.
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HIE7 (CER) T2 Q18 HeJ AL 7|50 & 7<= (Base Emission
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Table 4. Income statement
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Fig. 3. Effect of expenditure of waste wood on the internal rate of

return with a variation of capital investment cost.

(Unit: million won)

Y+0 Y+l Y2 Y+3 Y+ Y+5 Y+6 Y+7 Y+8 Y+9 Y+10 Y+1 Y+12 Y+13 Y+14
L. Sales 0 0 3,438 4,131 4238 4347 4,460 4,576 4,695 4,819 4945 5,076 5211 5349 5,492
IL. Cost of Sales 0 350 1,700 1,772 1,815 1,860 1,907 1,956 2,007 2,060 2,114 2,172 2432 2295 2,360
I11. Gross Profit 0 -350 1,738 2359 2422 2486 2,552 2,619 2,688 2,758 2,831 2,904 2,778 3,054 3,132
IV. Selling and Administrative Expense 0 0 923 219 228 237 247 258 268 279 292 304 317 331 345
1. Salaries 0 0 119 125 131 138 145 152 160 168 176 185 194 204 214
2. Other Employe Benefits 0 0 12 13 13 14 14 15 16 17 18 18 19 20 21
3. Del Credere Commission 0 0 34 41 42 43 45 46 47 48 49 51 52 53 55
4. Entertainment 0 0 34 20 20 21 21 21 21 22 22 22 22 23 23
5. Technical Fee 0 0 639 0 0 0 0 0 0 0 0 0 0 0 0
6. Other Expense 0 0 84 20 21 22 23 24 25 26 27 28 29 30 31
V. Operation Income 0 -350 816 2,141 2,196 2250 2306 2,363 2421 2479 2,539 2,600 2,461 2,724 2,787
VL. Non-Operation Income 0 0 17 21 21 22 22 23 23 24 25 25 24 27 27
VII. Non-Operating Expense 0 0 137 249 249 222 172 123 73 23 0 0 0 0 0
VIII. Ordinary Income 0 -350 1,674 1,736 680 2,064 2261 2460 2,660 2,795 2,868 2,741 3,017 3,094 3,172
IX. Income Before Income Taxes 0 -350 695 1911 1,965 2,048 2,154 2262 2370 2,480 2,564 2,625 2,487 2,750 2,814
X. Income Tax Expense 0 0 131 398 410 429 452 475 499 523 542 555 525 583 597
XI. Net Income 0 -350 564 1,513 1,556 1,619 1,704 1,787 1,872 1,957 2,022 2,069 1,962 2,167 2,217
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Fig. 4. Effect of capital investment cost on the internal rate of return
with a variation of operational rate of the power generation
system.
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