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Economic Feasibility of
Fluidized Bed Combustion
Boiler Compared to Other

Industrial Boilers
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U§per 1,000 Ib of Steam
Production
Cost —
Ttem Fluidized-bed | Conventional
Boiler Boilar
Culm | Coal Coal
Coal or Culm 0.20 | L83 190
Limestone 0.11 | 0.24 -
Chemicals 0.24 | 0.44 0.24
Materials
Lime - - 0.33
Soda Ash - - 0.02
Direet Coan
Water 0.18 | 0.18 0.18
(Total) 0.73) | .59 (2.67)
El ectricity 100 | 0.96 0.86
Labor end
Labor 0.42 [ 0.13 0.29
Utilities
Maintenance 0.30 | 0.26 0.21
Waate Handling 0.20 | 0.03 0.11
(Toral) (.92 | (1.38) 1,52
Indirect Cost (Insurance, Amortization, and Taxes) L9l 1.76 1.99
Total Cost 4.5 | 573 6.18
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(dfr 9 /M/T)

B % FE 1978 1979 1980 1981
BEAR FEA) 12,685 15,729 21,307 26,643
#HWAR FE(B) 27,341 32,190 46,918 55,322

B/A 2.16 2.05 2.20 2.08
B BE (A7) 13,530 17,670 25,080 39,000
BAR HRHE(B) 13,715 16,913 22,975 29,851

B /A 1.01 0.9 0.92 0.77
W AB#RT (B’ —B) 13,626 15, 277 73,943 25,471
FTHE (BB 7,467 27,040 41,108 83, 4%
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o], #3] 104E-S Straigat Line Methodol] =2} De-
pseciationdl= o2 o i Scrap Value
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P Aoz slges], ol & RES #9 Ini-
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(#F—7) CALCULATION BASIS OF CAPITAL
AND OPERATING COST OF QIL-FIRED BOILERS

10T/H 20T/H S0T/H 100TH

1. Efficiency, botler, % 8.0 8.6 899 83.0
2. Depreciation period, year 10 10 10 10
3. Interest on initial investment cost, % 10 10 10 10
4. Fuel price, Bunker-C oil, % /Litwre

sp, gr.=0.95 216 218 216 26
5. Heat value of fuel, Keal/kg 9,700 9,700 9,700 9,700
§. No.of operator, person/24Hr 3 12 1% o
7. Operator's fee, W/Month-person 350,000 350,000 350,000 350,000
8. Neo.of supervisor, parson/24Hr 4 4 4 4
9. Supervisor's fee, W /Month-person 450,000 450,000 450,000 450,000
10. Mwntenance cast, % of mitial

invesment cost/Year 2 2 2 2
11. Eleesricity consumprion, KWH 4 % 231 455
12. Electricity price W/KWH 46.50 46.50 46,50 46. 50
13. Insurance cost, % of imtial

vestment cost/Year 1 1 1 1
14. Differential Enthalpy of stesm,

0kg/cm® g, sat Keal/kg 649.06 649.06 649,06 649, 06
15. Operation time, Hr/Ycar 8,000 8,000 8,000 8,000



&E-8) CAPITAL AND MANUFA'NG COSTS OF OIL-FIRED BOILERS AS OF NOV. 1982, KOREA

Unit ; W10
10T/H 2T/H SOT/M 100T/H
1. TOTAL CAPITAL COST W303.19 w518, 12 ¥1, 285. 67 W3, 678. 66
1. FIXED CAPITAL COST w180 W20 W700 W2,500
2. WORKING CAPITAL W123.19 w238, 12 W585. 67 W1,178.66
1) Fuel W115.30° W226. 40 Wo64.11 W1,130.75
2) Electricity W1l.49 W2.92 W7.16" W14 11
3) Operating &
Maintenance labor W4. 60 W6, 00 W7.40 W8, 80
4) Maintenance mat’l Wl1.80 W2. 80 W7.0 Wl4.11
1. MANUFACTURING COST W /Year W1,497.5 W2,888.4 W7,104.7 Wid4,418.9
W /Hr (w187, 188) (W361,050) (W88, 088) (W1, 802, 363)
1. Fuel, W/Year W1, 383 w2,717 W6, 769 W13, 569
W/Hr (W172,873) (W39, 625) (W846,125) (¥1, 696,125)
2. Electricity, W/Year W17.9 W35.0 W85.9 W169.3
W/Hr (W2,238) (W4, 375) (W10,738) (W21,163)
3. Operating & Muintenance
labor, W/Year W52 Ww72.0 was, 8 Ww105.6
W/Hr (W6, 900) (W3, 000) (%11, 100) (W13, 200)
4. Maintenace, W/Year (W3.6 W5o.6 W4.0 W50.0
W/Hr (W450) (¥¥700) (W1, 750) (W6, 250)
5. Depreciation, W/Year V18.0) WZ8.0 W70.0 W250.0
W/Hr (W2, 250) (W3, 500) (W8, 750) (W31, 250)
6. Insurance, W/Year Wl1.8 Ww2.8 W7.0 Ww25.0
W/Hr (W225) (Was0) (Ws875) (w3,125)
7. Interest’ W/Year W18.0 W28.0 w70.0 W250.0
W/Hr (W2, 250) (W3,500) (W8, 750) (W31, 250)

# Figures in Parentheses are not abstracted but normal ones.
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{F&— 9) MANUFACTURING COSTS OF STEAM
GENERATED FROM QlL-FlRED BOILERS
(1okg/em?g, sat)

CAPACITY | y91m DT/H | SOT/H | 100T/H

ITEM

1. Fixed cepita] cost per 18, 000, 000 | 14,000,000 | 14,000,000 | 25, 000, D00

metric ton of steam
per hour
¥/Ton/Hr

. Towl capital cost per 30, 300,000 | 25,900,000 | 25,700,000 | 36,800,000

metric ton of steam
per houy
W/Ton/Hr

. Manufae'ng cost per 18,700 18,100 17,800 18,000

metric ton of zieam,

W/Ton
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(#}) Construction
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(4) Capital Cost®} Manufacturing Cost&e] F5.
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(1) B $=vele] KIERSH £#E&HRAA LM
& 718 PRt Bkl iz AlZdo]]
Foll, L Capital Cost, Manufacturing Cost 9]
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Molme, PRl AL  EED EEGFIER) A
72 pel Atmospheric Fluidized Bed Combustion
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PERTTS

(2) Fuelsl CoalZ Blft EMolA S @RS
PRpRERl [iFERY S 2 @S| T gl 2,500Kcal/kg
BEE LT BEEERS FAshe des Ho
=,

(3) Fuel Cost{E#E-E R iRkt ol Folx £
Aol glel, EREBRO] Fol 9 o o F W
20,000/Tone 2 ekl F75+3iek, olv] fetel
ik REE FEA A & i BERY Co
stk S A6l 23 £ gou, od 44
7t gkol, #Tell #EEEol o= BERE £EEMLS
2 ERY 252 Costv AwE BEY T o
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webd, & BEERsd A A
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4) 22, BlE REEF PlXE 9184 FBC
Coal-Fired Boiler Systemell, BH#&E BEH #65AS
I gle M 5,500 Keal/kg®] SHEAEERS FH
e AL REY shiz s19ds] «Eel, FBC
System®| #&#EH Drtol] 2 F2o] B 4 94 A
ol et

(5) Capital Cost &] -3} Scope of Battery
Limit & Qil-Fired Boilers} Zrc},

A HE A

(F&~10) CALCULATION BASIS OF GAPITAL AND QOPERATING COSTS OF FBC COAL-FIRED BOILERS

10T/H 20T/H S0T/H 100T/H

1. Efficiency, boiler, % 87.2 88.6 89.0 89.0
2. Depreciation period, year 16 10 10 10
3. Interest on initial investment cost, % 10 10 10 10
4. Fuel price, W/Metric ton-coal 20,000 20,000 20,000 20,000
5. Heat value of coal, Keal/kg 2,500 2,500 2,500 2,500
6. No. of operator, person/24Hr 16 24 30 64
7. Operator’s fee, W./Month-person 350, 000 350, 000 350,000 350,000
‘8. No, of sugervisor, person /24Hr 4 4 8 12
9. supervisor's fee W/Month-person 450,000 450, 000 450,000 450,000
10. Maintenance cost, % of initial investment

cost/Year 2 2 2 2
11. Electricity consumption, KWH 106 207 508 1,001
12. Dlectricity price, W/KWH 46.50 46, 50 46.50 46.50
13. Insurance cost, % of initial investment

cost/Year 1 1 1 1
14. Differential Enthnalpy of steam, 10kg/cm® -g, sat,

Keal/ke 649. 06 649. 06 649. 06 649. 06
15. Operation time, Hr/Year 8,000 8,000 8,000 8,000



{#&—11) CAPITAL AND MANUFACING COSTS OF FBC COAL-FIRED

BOILERS AS OF NOV 1982, KOREA

I. TOTAL CAPITAL COST
1. FIXED CAPITAL COST
2. WORKING CAPITAL
1) Fuel
2) Electricity
3) Operating & Maintenace labor
4} Maintenance mat’l

I. MANUFACTURING COST W /Year

W/Hr
1. Fuel W/Year

W/ Hr
2. Electricity, W/Year

W /Hr
3. Operating & Maintenance labor, W/Year labor

W ,/Hr
4. Maintenace, W/Year

W /Hr
5. Depreciation, W/Year

W /Hr
6. Interest, W/Year

W/ Hr
7. Interest, W/Year

W /Hr

# Figures in Parenthases are not
sbstracted but normal ones.

@ - 12) CALCULATION BASIS OF CAPITAL AND OPERATING COSTS OF FBC

COALFIRED BOWLERS

—

Efficiency, boiler, %

[l

. Depreciation period, Year

Interst on initial investment cost, %
Fuel price, W/Metric ton-coal

. Heat value of coal, Kecal/kg

. No. of operator, person/24Hr

. Operator’s fee, W/Month-person

. No. of supervisor, person/24Hr

[I=T - B

. Supervisor’s fee, W/Month-person

10. Maintenance cost, % of initial investment
cost/Year

11. Electricity consumption, KWH

12. Electricity price, W/KWH

13. Insurance cost, % of initial investment
cost/Year

14. Differential Enthalpy of steam, 10kg/em® -g, sat.,
Kcal/kg

15. Operation time, Hr/Year

10T /H 20T/H 50T/H 0T/H
W1,569.15 W2,221., 02 W3, 565. 65 W5,09. 90
W1,500 W2.100 W3,300 W4, 600
W69, 15 W12L 02 W265. 65 WA495. 90
W39, 70 W78.17 W194. 50 W388. 30
W3.%0 W6.40 W15, 80 W3L. 00
W7.40 W10.20 W14.10 W57, 50
W18, 75 W1,6%.9 W4l.25 W18. 50
W956.7 W1,630.9 W3,467.7 W6,342.8
(W119, 588) (W203, 863) (W433, 463) (W92, 850)
W476 Wo3s W2,334 W4, 667
(W59, 500) (W117,250) (W291,750) (W583,375)
W39.4 w7 w189 W372.4
(W4, 925) (W9,625) (W23, 625) (W46, 550)
W8s.8 W122.4 W169.2 W222.4
(Wi11,100) (W13, 300) (we21,150) (W27, 800)
W37.5 W52.5 Ww82.5 W115.0
(w4, 688) (W6,563) (W10, 313) (w4, 375)
¥¥150.0 w2100 W330.0 W460.0
(W18, 750) (W28, 250) (w41, 250) (W57, 500)
W15.0 W21.0 W33.0 W46.0
(W1, 875) (W2, 625) (W4,125) (W5, 750)
W150.0 W210.0 W330.0 W460.0
(w8, 750) (126, 250) (W41, 250) (W57, 500)

FBC Case-2

10T/H NT/H SOT/M- 100T/H
87.2 88.6 89.0 89.0

10 10 10 10

10 10 10 10
55,322 55,322 55,322 55,322
5,500 5,500 5,500 5,500
16 2 0 7]

350, 000 350, 000 350, 000 350,000

4 4 8 12
450,000 450,000 450,000 450,000

2 2 2 2

106 207 508 1,001
46.50 46.50 46,50 46.50

1 1 1 1

649. 06 649.06 649,06 649. 06
8,000 8,000 8,000 8,000



(- 13) CAPITAL AND MANUFA,NG COSTS OF OIL-FIRED BOILERS
AS OF NOV. 1982, KOREA

1. TOTAL CAPITAL COST
1. FIXED CAPITAL COST
2. WORKING CAPITAL

(Fe— 14) MANUFACTURING COSTS OF STEAM
GENERATED FROM FBC COAL-FIRED BOILERS

1) Fuel
2) Eleetricity

3) Operating & Maintenace labor
4) Maintenance mat’l
II. MANUFACTURING COST W /Year

1. Fuel, W/Year

2. Electricity, W/Year

W/Hr

W/Hr

W/Hr

3. Operating & Maintenance laber, W/Year

4. Maintenance, W/Year

5. Depreciation, W/Year

6. Insurance, W/Year

7. Interest, W/Year

W/Hr

¥/Hr

¥¥/Hr

W/Hr

W/Hr

¥ Figures in Parentheses are not abstracted

but normal ones.

Unit I W10 FBC Case-?

(10kg /cm? .g sat)

10T/H 20T/H S0T/H 100T/H
W1,659.15  W2,298.85 W3,710.13 W5, 335. 65
W1,500 W2,100 W3,300 W4, 600
W159. 15 W198. 85 W410.13 W35, 65
Ww90.00 W156,000 W338.98 W628. 65
W3. 20 W6. 40 W15, 80 w3100
W7.40 W10.20 Wi14.10 W18. 50
W18.75 W26, 25 W41, 25 W57. 50
W1,079.7 W1,871.9 W4,067.7 W7,543.8
(W134,963)  (W233,980) (W508, 463) (W942,975)
W599 W1,179 W2,9% W, 868
(W74,875) (W147, 375) (W366, 750) (W733,500)
W39.4 W77 w189 W372.4
(w4, 925) (W9, 625) (W23, 625) (W48, 550)
was. 8 W122.4 W169.2 W22, 4
(W11, 100) (W15, 300) (w21, 150) (W27,800)
W37.5 W52, 5 w825 W115.0
(w4, 688) (w6, 563) (W10, 313) (¥¥14, 375)
W150.0 W210.0 W330.0 W460. 0
(w18, 750) (W26, 250) (W4l, 250) (W57,500)
Wi15.0 W21.0 w33.0 W46.0
(W1,875) (W2,625) (W4, 125) (WS, 750)
W150.0 W210.0 W330.0 W460.0
(W18, 750) (W28, 250) (W41, 250) (W57, 500)
(2-15) MANUFACTURING COST TOF STEAM

GENERATED FROM FBC COAL-FIRED BOILERS

(10kg/cnf -g sat)

CAPACTTY

ITEM CAPACITY wH | wTM | 0t | wrm WTH | XTH | ®I/H | 100TH
1. Fixed capital cost per 150,000, 000 { 105, 000, 000| 66, 000, 000 | 46, 000,000 . Fxed capital cost per 180, 000, 000 | 165,000, 000 | 6,000,000 | 46,000,000
metric ton of steam metric ton of
per hour, steam per hour,
W/Ton /Hr W/Ton/Hr
2. Total capital cost per 156. 400,000 | 111,100,000 | 71,300,000 | 50, 500, 000 - Total capital cost 165, 900, 000 | 114,900,000 | 74,200,000 | 53,400,000
metric ton of steam per mertric ton
per hour, ol steam per
¥/Ton/Hr hour,
W /Ton/He
3. Manufacturing cost per 11,960 10,1%0 8,670 7,9%
metric ton of steam . Manufaemring cost 13,496 11,699 10,169 9,430
¥ /Ton per metric ton
of steam
¥ /Ton

_lo_.



