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Economic Feasibility of
Fluidized Bed Combustion
Boiler Compared to Other
Industrial Boilers
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2}. PULVERIZED COAL-FIRED BOILER

(1) 2]}kl 2l= Pulverized Coal-Fired Boil
ert oS5 Ak DEEFAS AEE2 BoierZ 4,
A7 gEEREA el = Aol WEe EEe) 2
2A A= god, & R4 5(AE L Bo-
iler?] Performance®} Lol w2 Coste 713 Up-
To-Datedt o2 o o]F i) 1982 108
7R Conversionshgd =,

(®) =, BEMe RS NT/HLTY v Boj
-ler= Pulverized Type® ZtolR7] 857 o 5o
o}zl el 2|HEF Design Capacity®] Boiler Cost &
Base® $}¢] Estimationshgd o}

oF 7
(#z}) 52 T/H
(v}) 58 T/H
(z}) 80 T/H

{3) Capital Cost®] M7z} Scope of Battery
Limmit4= Oil-Fired Boilerel 2},

of, STOKER COAL-FIRED BOILER

(1) Boiler SystemZ<ll4 7tat 7l A0 vt
gt Aol Stoker Typeo|it, ¢]= $-4 Fueldl Coal
o] HRele A= ok=la ko] okrl Fh= YA
QL &Ae] FEHokul sk o i Sl Foll MRS
EHEe] AAE ol ool fHAEr STl vlele) 4
E HEMLE WA SEEERS EFEY & g
ol gleke AFIR He] glod,

(2) W7 mREgHEECRES) iR QRIS
+ ZFefopa}l

wetd, & RN dE o5 skeeA 7
& o= BEstges, S0T/HLUES] XEE
Boilert Multi-Retort Types #-&3slE AL R {E
EE Cost Estimationdt.

(3) 212{+}, Capital Cost®] Estimatione] 3¢
ek B9 AR ABE 298 A2d
E A7 o] 4ls] oo, 32ES] CostE Koreani-
zation Ratio®} Koreanization Merit Rate®Z I
dste] Bt ERT G Arup Ko Malik,
“Computerized Cost Comparison of Industrial Bo-
ilers” Journal of Cost Engineering, Vol 24/No.5,
Oct. 1982, USA)

(4) Design Capacity 10T/H##¢] /¢ Stoker



(38— 16) CALCUALTION BASIS OF CAPITAL AND OPERATION COSTS OF PULVERIZED
COAL-FIRED BOILERS

. Fuel price,

w0 N ™ B o W b e

—
(=]

cost/Year

. Efficiency, boiler, %

. Depreciation preiod, year

. Ne.of Supervisor, person/24Hr

11. Electricity consumption, KWH
12. Electricity price, W/KWH

13. Insurance cost, % of initial investment

cost/Year

. Interist on initial investment cost, %

W/Metric ton, Import/Domestic coal
. Heat value of fuel, Keal/kg

. No. of operator, person/24Hr

. Operator's fee, W/Month-person

. Supervisor’s fee, ¥¢/Month-person

. Maintenance cost, % of inital investmeni t

14. Differential Enthalpy of steam, 10kg/cnf-g, sat.,

Keal/kg

15. Operation time. Hr/Year

10T/H 20T/H 50T/H 100T/H
8.0 8.5 8.0 8.0

10 10 10 10

10 10 10 10
55,322/%,640  55,322/26,640 55,322/26,640  55,322/26, 640
5,500 5,500 5,500 5,500
2 2 56 88
350,000 350,000 350,000 350,000
4 4 8 12
450,000 450,000 450,000 450,000
2 2 2 2

62 150 416 1,047
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

(¥~ 17) CAPITAL AND MANUFANG COSTS OF PULVERIZED COAL-FIRED BOILERS AS OF

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

1) Fuel
2) Electricity

3) Operating & Maintenance labor

4) Maintenance mat’l
[I. MANUFACTURING
COST
1. Fuel,

2. Electricity,

3. Operating & Maintenance

labor,
4, Maintenance,

5. Depreciation,

6. Insurance,

7. Interest,

W/Year
W/Hr
W/Year
W/Hr
W/Year
W/Hr
W/Year
W/Hr
W/Year
W/Hr
W/Yenr
¥/Hr
W/Year
W/Hr
W/Yenr
W/Hr

10T/H 20T/H 0T/H 400H/H 100
W1,162.22/%1,135.92 W1,818.50 W3,485. 80 /W3, 357. 80 W5, 589, 90 /W5, 333. 97
W1,100 W1,700 W3, 200 W5, 000

W62, 22/W35, 92 WLL8. 50 /W67. 00 W285. 80 /W157. 80 W589, 97 /W333.97
W50, 60 /W24, 30 W9, 40 /W47, 90 W247.00/¥119. 00 W494. 00 /238. 00

W1 90 W4.70 Wi2. % W32.40

W8, 80 W13, 00 W23, 20 W9, 40

Wo. 92 W1.40 W2, 70 w417
WB9.0/W674.0 WI796.0/%1,178.0 W4, 137.0/%2,598.0 W8, 187.0/%5,110.0
(W123,625/W84,250)  (W224,500/W147,250) (W5L7, 125/%W324,750) (WA, 023, 375/W4638, 750)
We07 /W292 W1, 193/W575 W2, 968/%1,429 W5, 935/W2, 858
(W75,875/%36,500)  (W149,125/%71,875)  (Wa71,000/W178,625) (W471,875/W357,250)
W23 W56 w155 w389

(W2, 875) (W7,000) (W19, 375) (W48, 625)

W106 w156 w278 W13

(W13, 250) (W19, 500) (w34, 750) (W89,125)

waz W34 Wed w100

(W2, 750) (w4, 250) (W8, 000) (w12, 500)

Wil0 W170 W20 W500

(W13, 750) (w21, 250) (W40, 000) (W62, 500

Wil W17 W32 W50

(w,375) (w2, 125) (W4, 000) (W6, 250)

W110 W170 Waz0 500

(W13, 750) (w21, 250) (W40, 000) (W62, 500)



(- 18) MANUFACTURING COSTS OF STEAM
GENERATED FROM PULVERIZED COAL-
FIRED BOLERS (10kg/cif -g sat.)

.. CAPAGITY
ITEM

1. Fixed capitl cost per 110,000,000 | 85,000,000

64,000,000 | 50,000,000
metrie ton al steam ’
per hour J
W/Ton/Hr 1
116, 200,000

(113,500,900}

2, Toial capiwl cost per a0, 900, 000 €9, 700,000 55, 900,000

metrie ton of steam

per hour, }
¥ /Ton/Hr 1

12, 380 11,23
(&43014] (7,260}

24

. Menufacwring cost per
metrz ton of steam

W/ Ton

(23,400,000) | (67,200,000) | (53,300,000)

10,230
(6,390)

M Nete! Valwes in the Parentheses are eapital or manufacroring costs based on
DOMESTIC-FURNISRED coal price of $26,640/MT, whie ton-parentheaes’
¢osts are those calulated on the basis of QVERSEAS-FURNISHED cosl price

Coal-Fired Boilert] Costis #pEitHEs (19824 10
P8k, SHEE FUSEHRKET) < Eite) File Data
2 (FHsL Estimationdr.

(5) Capital Cost2] &7} Scope of Battery Li-
mit=  Qil-Fired Boiler®] 729} zke}

gl INPUT DATA
(1) A8

(#}) Oil-Fired Boiler, FBC Corl-Fired Boiler,
Pulverized Coal-Fired Boiler, Stoker Coal-Fired
Boiler %9 i@EH-S HE 557 213 Aol =2
2, kFE AMLH #£Fez Hdds= BEFS &
T Besteled Bfifkald el =bebA K Bk £4
5 ZE& Cost¢} IRRE ¥l &Y Fole,
o] #rESystem?] #H¥ghEo] obvvh 2Btk &
RS e AW EE R =
oo} 2o fRge] * E®Ws} gl& Helwh

(b BIEE ZE Cost 19824 118 H#AY
BRCostS KK R fown, WEsty BEER AX
°) EIPlante] FEHE-S Base® SHY oH,

(}) 55 BAEANA oFx BRI IA F&
FBC Coal-Fired Boiler 2} ZE# EERE 20T/HiE L
4 Stoker Coal-Fired Boiler#-# Costt £
9 Cost & BHEFHY 2=2%F EHEA (Koreani-
zation Ratio )} Bge(t FIfB% (Koreanization Merit)
%2 Aesle ENCost{bdts ol

(F}~19) CALCULATION BASIS OF CAPITAL AND OPERATING COSTS OF STOKER

COAL-FIRED BOILERS

10T/H 20T/MH 50T/MH 100T/H

1, Efficiency, boiler, %
2. Depreciation period, year 78.0 8.0 80.8 81.0
3. Interest on initial investment cost, % 10 10 10 10
4., Fuel price, W/Metric ton, Import/Domestic 10 1 10 LY

coal 55,322/26,640  55,322/26,640 95,322/26,640 5,322/26,640
5. Heat value of fuel, Keal/Kg 5,500 5,50 5,500 5,500
6. No. of operator, person/24Hr 20 32 % 8
7. Qperator's fee, W/Month-person 350,000 350,000 350,000 350,000
8. No. of supervisor, persan/24Hr 4 4 8 2
9. Supervisor's fee, W/Monih-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 82 160 393 774
12. Electricy price, W/KWH 46.50 46, 50 46,50 46,50
13. Insurance cost, % of initial investment

cost/Year 1 1 1 1
14. Differentigl Enthalpy of steam, 10kg/cilg,

saturated, Koal/Kg 649.06 649. 06 649. 06 649. 06
15, Qperation time, Hr/Year 8,000 8,000 8,000 8,000



(#&-20) CAPITAL AND MANUFA'NG COSTS OF STOKER COAL-FIRED BOILERS AS OF

NOV. 1982, KOREA

¥ Figures in Parentheses are not
abstracted but normal ones.

10T/H
T. TOTAL CAPITAL COST W87, 88 /W8hS. 88
1. FIXED CAPITAL COST Wwa20
2. WORKING CAPITAL WE7. 88 /W38, 88 "
1) Fuel Who. B0 /W26. 80
2) Electricity W2, 60
3) Operating & Maintenange labor W. 80
4} Maintenance mat'l 0. 68
0. MANUFACTURING W/Year W95, 60 /W647. 60
COST W/Hr (¥¥124, 450 /W80, 950)
1. Fuel wW/Year W3l
W/Hr = (W3,875)
2. Electricity W/Year W-E70/W322
W /Hy (W83, 750 /%40, 250)
3. Operating & Maintenance W/Year W106
labor W/Hr (W13, 250)
4. Depreciation W/ Year W82
wW/Hr (%10, 250)
5. Maintenance W/Year W16.40
W/Hr  (W2,050)
6. Insurance, V/Year W8.20)
W/Hr (W1,023)
7. Interest, W/Year W82
W/Hr  (W10,250)

(@) % Boiler®] 4 Capacity® 10T/H, 20T/
H, 50T/H, 100T/HE E#o.2 stgo=, 53|/
7t =& Fuel Costt H HEKERL Loz
kol ot BIRAE BERRS BBE 2,500Kcal /kg LI
T BERS Costt B MEk-l aEdle] #E
37 o5 E Mgl =R, IMEMER HAES] B0
%< W20,000/M/T2 {ReEstged, olv KRE
¥l (Sensitivity Analysis) £10%2+ £15% 7
#el & A5 A7 Fo FBC Coal-Fired Boi-
ler®] il BRERS BEM =tel H#kBoiler
System¥} o] w3t FHHHY WFEE ZHEA] Lol Bk
o},

(v}) REEESHT (Sensitivity Analysis) B, _EZQ
Fuel Cost (Variable Costdl] Fuel Coste} Electrici
ty Cost® H&AA #FTE) Listel Captial Cost
Fixed Cost®] H (+10%, +15%)¢] #£&2 73
ol el od kel a4 A Ehed )

(2) General Description of INPUT Data of
PLADE Programme

Unit : W10
20T/ S0T/M 100T/H
W1,628.05/W1,571. 65W3, 707. 20 /%3, 568. 20  W7,085.73/6,747.73
w1, 500 W3,400 W6,400

W08, 30/W52.40
W108. 80 /%52. 40

5. 00
WI13.00
Wl

W1,867.0/W1,190.0 W4,438.0/%2,762.0
(W233, 375 /3148, 750) (W554, 750 /%345, 250)

W25, 73/WH7.73
WE37. 00/W259. 00

W269. 00/W130. 00
W269. 00 /W130. 00

Wiz, 20 W24, 00
W23.20 W50, 40
W2, 80 WA, 33

W8, 921.0/%5,573.0
(W1,115,125/W697,250)

W60 W 146 288

(W7, 500) (W18, 250) (36, 000)

Wi, 360 /w629 W3, 232 /W1, 556 5,448/%3,105
(W163,250 /%78, 025) (W04, 000/%194,500) (806, 000 /w388, 125)
Wi56 W78 W713

(W19, 500) (W34, 750) (W89, 125)
w150 W40 W64

(W18, 750) (W42,500) (Wg0, 000)
W30 W68 W128

(W3, 750) (W8, 500) (W16, 000)
W15 V43 Wed
(W1,875) (W4, 250) (w8,000)
w150 W40 W40

(W18, 750) (W42, 500) (w80, 000)

(7}) DISCOUNT RATE

££9 A 94 0%, 5% KEshd,
2 bl R mAl g3ks A

() TAX

HE2 74 el 4, KR £ BE
& Tax® 0%=Z {REdhe H#eglich

(=}) LIFE

#49 BeolalA 288 Life Time-2 10Fo R
HESN 2=, 105#2] Scrap Value® =5 Qo=
e,

(2}) DEPRECIATION

#4449 Boiler?] Life Times} 7t& 10%E0 3
o, o B Kk ES Boler#fBMikw 2o}

(=}) DEMAND

& AL, £FEE s BE BKEE 2EH
ol Aoz slgo, &M HBEES 8,000
BN AHEL T 3iglc)

(¥}) WORKING CAPITAL



£&S 7%, #8 ok Cost® IMARM WE
HE CostE #FH#ow #1oe o] Plant? Life
Timelithk DR=E Aoz REstgdsh

@ Fuel®] 1MHHRM FHE A3ts Fuel
Cost

@ Electricity?] 1{EAM ERAR Adsls
Electricity Power

@ Operator, Supervisor, Maintenance Man2|
1 @AM &%

@ Maintenance Material®] 1 {8 A [ FFEEd
Aoste B BAER

(1) PRICE OF STEAM

EES T BAT 10kg/oit G. Sat. 2 REZL
=, BRY BEEEES W19,000/Ton &2 (S,
X3} o]+ Depreciationfffifs ol #(Lsts] ok A
22 &£ BE Agd REHc

(¢}) CONSTRUCTION PERIOD

EE Boiler System 4 #ECapacityel] FEES
o], E5 Initial Investment 4|=Zr3 1 £Ealol] Com-
mercial OperationS- A|Zt8l= ez Icop =g
2E SystemT 3F FHEE Ao mEdch

(=}) CAPITAL COST

& BroEol 4= Plant Cost-5 2|v]st= (Worki-
ng Capital-& &3L7 &-3), &4%9 48 Type 9
Boiler Systemell @l3ls], 722 Scope of Supply2}
FERELEERE 10T/H, 20T/H, 50T/H ¥ 100T/H =
o] Estimationf] 2=, o]z £4%£2] Boiler
System$ HFHEF7} Turn-Key BaseZ Contractor
oflAl uHF3ted 2 oA 9 CostE ouldhl, ot Lmu(E
e T U= ek

(=2}) SENSITIVITY

A Bie REEFRS B0l 10ke/ciG, Sat.
ol AL KHEo R dlglend, olnv ZE Fo E
B ERE EEDT A% 52 noss] slskd,
chaak 2L Hel dstd &% £10%sk +15%9)
wEel 9l-g Aol AT KK REHd o
] 1AL dlv,

a) Capital Cost

b) Variable Cost

¢) Fixed Cost

Z}) 71et

Inflation} £EEFS] FEETIESZ ¢ 3t Pe-
nalty¥-2 e sha erokeh

A}, Description of Logic of PLADE Progra

mme

A O RS EE, e m%
BWRET ¥ THREIS B oe HEsgo =
e ¥risk (Risk Analysis) 2 B8 e (R (De-
cision Tree) & Rl %78 4 4/= Rosed] PL
{# F &}
ZHT& #1789 k. PLADE Program- TREE#:
(Uncertainty) 3} BBSEI7TEI R (Strategy) & R
of BET 4 At HiES 5T gom K S
toHel = PLADEZ®] IR&#: 547 =gk &
o ERTORA B ERLAERS BE
=& # BAMEM (Net Present Value)E 3o
2H EEBOVTERE FRS

ADE (Planning and Decision) Program&

CIE5N AH=)



