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Economic Feasibility of
Fluidized Bed Combustion
Boiler Compared to Other
Industrial Boilers
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(F—21) MANUFACTURING COSTS OF
STEAM GENERATED FROM STOKER
COAL-FIRED BOILERS (10kg/cm’g, sat)

CAPACITY
ITEM 10T/T WT/H | 0T/AL 100T/H
1. Fixed capital eost 82,000,000 | 75,000,000 | 68,000,000 | 64,000,000
per metn¢ ton of
sfeam per hour,
W/Ton/Hr
2. Totel capital 84,800,000 81,400,000 74,100,000 70, 300, 000
cost per metric (85,500,000) | (78,600,000} | (71,400,000) | (67,500, 000)
ten per heur,
W/Ton/He
3. Mamufocturing gost 12,445 11,668 11,095 11.151
por metric ton of (8,095) (7.437) (6,905) (6.973)
stoam, W /Ton
# Note! Values in the parentheses are capital or manufscturing costs basad on

DOMESTIC— FURNISHED eoal price of W26, 640/M/T, while non-parentheses
costg arg those caleulated on the basix of OVERSEAS— FURNISIED
coal price of W 55, 322/M/T.
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1) Oil-Fired Boiler : OIL-FB

(\}) FBC Coal-Fired Boiler : FBC-CF

(t}) Pulverized Coal-Fired Boiler : PUL-CF
(2}) Stoker Coal-Fired Boiler : STK-CF

(2) FuelZ BAMSEX (Domestic Coal)-2 D, ¥

AKEHE R (Imported Coal)-2- 12 Boiler System
Name Fjol] £
ex) . (7}) FBC-Fired Boileroil BRA% 8 k-2
#HE 2% FBC-CF/D
(}) FBC Coal-Fired Boilerell

ERS FHT 7% FBC-CF/A
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(6) VARIABLE COSTS
SteamEE-L 8 BUHALZA, Fuelst
Electrictiy CostS, W/Ton-Steam &2 Fiks}H,
10°e= i g A
{(7) SCRAP
Depreciation %2 BfEHEEE4, 022 FF
Lig
(8) OPERATION
FHnE s System© ® {FEsle], 022 K
T,
(9) CONSTRUCTION
BEIMS 1Ee s {fFEdhe Initial Invest
—ment#%, 14 i#%%e Design Capacity® 4@Esle
e R dd 12 FTE.
1)) DISCOUNT
%2 Fskd 10 %2 158 FRg,

1) TAX
Bee T ok A= FEEsie, 102
2 FrE
12 LIFE
Boiler®] 94 10422 {FEdhe], 1022
TR,

(13 PROBABILITY
RE Input Data®] Forecasting Possibility
£ #rEkd, Loes ¢
(1) WORKING
Working Capital & FH3, W/Year® %
AR 10722 o S ERE
(15 PRICE
4 ER Steam?] W/Tond Fshe, 10°<
2 g fEAsk, 1.9% A
16y CORRELATION
Demand /Y ear, Price/Demand®] HERFHE
Zite Ao 2A, 74 0, L0E AT

17 SENSITIVITY
4R Steam? Price, 4 S teamiE, Capi
-tal Cost, Fixed Costs, Variable Costs?] {&#% I
B3t FB4ES %2 #FaekH, 4744+ 0,0,
10,10,10 % 0, 0,15,15,15% {EMAE.
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System?] IRRe] 42~-52%4 £ 24 7} iRiftko]
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3 FBC Coal-Fired Boiler 24, HA £E&
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(v}) 30~50T/H (Design Capacity)
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R :132~35%) %3} Hirste] T i@l 74 o
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EF A ekl et {7121 3) IRR of oilFired, FBC, Pulverized
— PAYBACK TIME EVALUATIONe| @R & Stoker Coal-Fired Boiler

M LSl @b BEEDe FRUNe 2R

-2 i -30T/H
244 7] wlel ¢ ILA LIFE TIMES] @& & (8-22) Tabuiation of IRR (10T /H-30T/H)

e = AL L 2z} ZRfEwl = ol o
HES W&l s HEEEes Z #EYE + 2 IRR IRR (%)
= Boiler
— S, RAoh e RS, WA i e
'E o ,ﬂocﬂ ;n o).z 7:_:01] xo ! STK=CE/1 42755 “
el A o] o].o. =xo
aﬁﬂJJ %{f f L " o‘ji O]lﬂ ,,;; 0:'}“- ;_ 2 PUL-CF/1 | 33/55 4
HOFEERY 5 don T ARE BT 3 FBC—CF/D | 26/56 4
a3k,
_ _ 4 FBC—CF/I | "19/48 34
(#}) 10~30T/H (Design Capacity) 5 OIL—FRB 2 /32 17
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(% -23) Tabulation of IRR (30T /M—-50T/H)

® FBC COAL-FIRED BOILERZA I i Priority|  Boilstae IRR_(%)
EwERS AT 79 PAYBACK TIME o TyBe~ | Min./Max. | Avg.
19940 24 OIL-FIRED BOILERS] 6.22 49l ! FBC-CF/D | 36/7 64
slal A 949 @pee] &0}, STOKER COAL 2 PUL=-CF/T | 55/64 60
_FIRED BOILER (PAYBACK TIME : 1.45%) 9| 3 STK-CF/1 | 55/58 57
KEAR [EES o7 9H AL voh e B 4 FBC-CF/L | 48/63 | 36
% WEtel ol Relxok T Ao|wh, > QL-FB sa/ss |

(+}) 30~50T/H (Design Capacity)

717 PAYBACK TIMEo©] &2 AL FBC (8- 24) Tabulation of IRR (50T/H~ 100T/H)
COAL-FIRED BOILER (B {KBE&ER fFH)
24 1.01%6]®, 44 FBC COAL-FIRED \gler IRR IRR (%)
BOILER® &ike 30T/HEA LS iehdoim Priority Type Min. /Max.| Avg.
@ - 1 FBC_CF/D | 71/9 8

(e}) 50~100T/V (Design Capacity) 2 FBC-CE/L | 63/8 | 75
_ BUES A%s) 2ol b3 PAYBACK TIME 3 PUL~CE/L | 64/76 | 70
o & A2 FBC COAL-FIRED BOILER (&P ! STR-CE/L | 58759 1) 99
ERAHER (£7)9 0.60001 %, FBC COAL-FL ° OIL—FP 6716 | %




RED BOILER (i AR (£A)2] 245 0.83F — Varisble Cost
oz o g il =& AL & ok 2) EpEel 7ba & AEg vlAle AL ok
) 5 o] fije} z*e] Fixed Capital Costd o, to}-2o]
* ’—5: %?‘m j . Fuel Costs} A Aql BEHS 2+ Variable Cost
|
o1 pric o
g1 (#) FBC Coal-Fired Boiler24 HMNEZKS
: BRSNS A9, &4 Costl F3& F9L o,
: kol v1Ae B3RS ohgsh 2ok
,. (F+&-27) Tabulation of Payback Time
‘ — (50T /H— 100T /H)
e e T e
' LI sTl;m CA’;',ACWY"‘(D&,J cAPA(;ITTV) T;‘ . - Payback Time | Payback Time (Year)
' ~._Boiler Iy
(1%l 4) PBT (Payback Time)of OilFired, Priorit Type Max. /Min. Ave.
’ 1 FBC-CF/D . 0.55 0.69
& Stoker Coal-Fired Boiler FBC, Pulverized C-CF/ 0.82/
2 FBC-CF/I 1.00 /0.66 0.83
(#—25) Tabulation of Payback Time 3 PUL-CF/I |0.95/0.78 | 0.87
('IO:F/H ~30TMH) 4 STK—-CF/ 1.15 /1.12 1.14
5 OIL-FB 4.84 /2.50 3.67
. Payback Time Payback Time (Year)
er
Priorit T Max. /Min. A
“01” Y S?Ii ST :);//1 21; ! Z: (F&—28) Sensitivity Analysis, case— 1
2 PUL-CF/I 2.20/1.20 1.70 IRR PBT
- . . .99
3 FBC—-CF/D 2.77/1.20 1 i %) (Year)
4 FBC-CF/1 3.78/1.40 2.5 NORMAL 7 0.9
— .22
0 OIL—FB 9.63/2.80 6 + 10% Capital Increase . 66.33 0.9
— 10% " ” 76. 45 0. 8
B T . .
(& — 26) Tabulation of Payback Time T 10% Fored Gone 59, 81 0.9
(30T /H— 50T H) —10% » = 72.17 0.8
Boiler™, Payback Time | Payback Time (Year) +10% Variable Cost 67.81 0.9
—_ ) ” "
Priority\ Type Max./Min. Avg. 10% 74.11 0.8
1 FUC-CF/D 1.20/0.82 1.01
2 PUL-CF/I 1.20/0.95 1.08 (F+&-29) Sensitivity Analysis, case— 2
3 STK-CF/I 1.20/1.15 1.18
0,
4 FBC~CF/I | 1.40/1.00 | 1.20 IRR (%) P?{e(zr)
__5 QIL-FB 2.80/2.50 2.65 Normal 71.00 0.9
+15% Capital Increase 64.24 1.0
. EREE 54 (Sensitivity Analysis) —15%  ~ ” 79. 55 0.7
1) &%) RESA AN £10%9) +15% | +15% Fixed Cost 69.22 | 0.9
BRBILE ob Costol F91& o, A 21 | 08
Capital Cost +15% Variable Co 66. 18 0.9
-_ a
prial -0 —15%  ~ ” 75.63 | 0.8
— Fixed Cost
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Notations

AFBC : Atmospheric Fluidized Bed Combustion
(FRET BRI )

CFBC : Circulating Fluidized Bed Combustion ({&
RIEBRE)

DOE : Department of Energy (3¢ off 112 %)

FBC : Fluidized Bed Combustion (FiEHRE#:#E)

FBC-CF/D : FBC Coal-Fired Boiler (“D”is Abbr
eviation of Domestic Coal)

FBC-CF/I : FBC Coal-Fired Boiler (“I”is Abbr
eviation of Imported Coal)

IRR : Internal Rate of Return (A#FIR&: 55

KAIST @ s BIRHR finhe

KIER : sgE &) Rt 7em

NCB : National Coal Board, U, K.

QIL-FB : Oil-Fired Boiler

PBT : Payback Time (3%%& EIUHAMK)

PFBC : Pressurized Flidized Bed Combustion
(InEET Eh Bk E)

PUL-CF/I : Pulverized CoalFired Boiler (“I”
means Imported Coal)

STK-CF/I: Stoker Coal-Fired Boiler (“I” means
Imported Coal)




