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A Case Study for the Economic Feasibility Analysis of
CWM Power Plant

Abstract

CWM(Coal Water Mixture) ia a mixed fuel that consists of coal, water. and additives. The main

advantages of CWM are reducing the oil consumption and the air poliution materials such as flyash,

dirt, and SO,. This paper presented a case study for the economic feasibility analysis of changing

an existing coal-oil power plant to a CWM power plant. The economic analysis of changing a coal-

oil power plant to a CWM power plant was based on the total annual incremental costs of two power

plants. We found that this project was economically and environmentally acceptable.

1. A4 &

CWM{Coal Water Mixture)< A&—E—37}
AE XN 48ZAH shurry Aelel7] -7
alo] = w}qlo] )&t o] 7l st FF o] AR
Aol ek, ZHCWM Q8 S A4S 2 Mgt
dzle) WAt FFE, =R, A, HE 59
BReg 4o 4y AHE & 5 v
ABZA e #F LAz vld] CWM T
£ $HRo2N 4E 7 e F o2 FF
Agake] 42 A AFSEE HFdE 37
Ex ol dx|Fcl= Holel,

CWM HA2E AAdshe 259 719 39
BALE MR AFE E g ded, 2 &
Feli e 71Es BRLE R AR =4S
orz.9lch, (WM HALE A3 A53x 71&4
BALE AR A5 fARER, G
Ae sty 7|29 HALE MR ¥ 2
AR FA9EL AE4Y F UdF HoR AR,
A A7EE 84 dg—-4H EL£ 98 E AL
2 e K HALE gare2 g, 71E A
HE YRR i3 ks 243

CWM gAie] ZAAL B 72 AAZA e
wizt 8} oF £9, (WM 989 55 %

* TR A F A
* ok YFHH YAt



68 g3 - REP - Qo - A ERIB
COAL
STORAGE
1
BELT
CONVEYOR
]
CRUSHER
1
BUCKET
ELEVATOR
1 :
Y 1 1
COAL COAlL COAL COAL 110 Ton
BiN BIN BIN BIN (1241 75
. . [ [
ROTARY ROTARY ROTARY ROTARY
FEEDER FEEDER FEEDER FEEDER 7-19 t/br
1
SCREW SCREW SCREW SCREW
FEEDER FEEDER FEEDER FEEDER
WATER TANK
(197 kg/hr)
: = i o S
BALL BALL BALL BALL C .‘7,19? kg/i:r
MILL MILL MILL MILL W < 3,826 kg/hr
—— Add 55 kg/hr
15,304
kg/hr i !
ICOLLECTION]  |COLLECTION CouECToN|  [coLLecTion CWM>; 11,078 kg/fr
TANK TANK TANK TANK $2.5X H3m
I ] * | ]
|—a TO ADD SUPPLY 260Ton !
| LINE CWM 69X G
TANK m ADDITIVE
(8417 TANK

WATER | 400 Ton
TANK | ¢9XH6.5m
- (24 217D

2% 1, CWM A= BLOCK DIAGRAM

e dE el glew, Z|&8 mill

=5 245

she Ao A% FUshe Ao dek CWM %

e sfZA AR ubx]A Pk CwM

A A EAdE

2e 9 94dne



W4l W2, 1901. 10

CcwM BALe FAAEH AAF 69

2o sty Wgel, 7 AEA 2agY =
e 2% sty dighe FAsE AL AL
o2 Erbesich weld, A Hged E 3FE
7z ok 84 gl dwrdoe g AgsT
ol whgg a2 Aesld 2, Fastdga I
HiE QAR 255 e AFrHeR ¥
Aate] 71 A S ddstack. S8
£ o] mel K AL E CWM 2ALE AR
= A58 CWM 929 A= FHE(block diag-
ram)E 2% 1o vlepglch

7129 s AL JT AE F2 CWM ¥
Ao AP 2 A3 v)E-e vlamsle] 2}
gov AR HFErigh, W FAdEE of2d 4
Zalot), CWM 2A4L2d Ajzel 28s5E 27
=xlule dAE 23 H AA ik 3 7
AL A9, A9 $9¥s & FHAY
ol F42} CWM pilot plant] 43 474[2,3], ¥4
Az (1] ¢ B=std FY39t. =3 CWM
w8 AR A 4ol A ZE 7HRE 19903
19 198 7158 24 71AS AHgskddh 719
Apge 7)E AL Eguls} A F9 WM
WAz Ledule AF 8 FHo] AZ AT
thiz Aelck, ek, F L4y TF VEES
2% AAs F £% d$(incremental cost)THE
x B4 ZEE =&

2. &7] $xn] 8l Azt gvl
2-1. &7] FApu|

CWM A2 Azsks 249 27 FAEe
CWM 982 Az Anjuls} B A9 Az
wlgolch. K ¢AALE CWM 2dLE AR3GE
ol Y=g ¥z Tl FHA 4L, AR
AF Qv & 4% F e R H7t
5o o} w45 &7 FAulA A3t K
wase] CWM HAsze) Uit B2 &7

E 1K 238409 CWM A2 X ¥)S

hg [ uutkd

By F v &

1. Cwm AZ A 2,774
—22 49 AFFA 720
—714 9 wFqTA 1,180
-7 4 Ade]FA} 239

—- 7k 73w 635
2. Balg Azl AR 500
3. 27| ¥R 3,274

Ea g gEEe ¥ 10 $E8qcl.

K HA4e CWM A4 AE vj4-E <) 33
dJeles FasEv CWM A& dule] 2894, X
47} Ax¥ JfEu)e] 5efgle] L a=EE Z2R
2490, =3 CWM A= Adule Wd FAHE
u]E4 24 FAbe) o 22999, 4 kFelF A
7o o gd4le] He g ALE FA=dch

2-2, 97} -39

CWM #dde Q7 ¢Jule N2, 37H,
245 dsH((En))s s, By fAH,
fdzld v4, 7ig ulg So8 FAHE 4
B fAu2 FEE $ Uvh. CWM A
dgd R fee ulge R sHEA|gl
Hl g de WE v)goln, B EolAe Ax F4
CWM 2A29 o|48% Al K THx9 |4
£33 FAg 58.5% 2 7HAsle 47} 4v)E A
Atatich

olge gl ZHE L @ AagY 4
uge ds|E F4dge] 50%, FR7F 0% 4
AE 7| Fstgl 2, CWM 2B A445e A7
CWM &89 0.4%F 71&ssct. 2z 2@
E4L o Ao 84.9%, CWMe] 83.9% 4 A
o2 AR, A A5EL 6% E 7€
o}, z dge wdFE S 10,300Kcal/'kg,



70 LR - DER

EEI S

# 2. 7|& WRE(TL)} CWM B2 97

=gy Bz

T & N
2= 4 | CWM [ EL2-CWM
1. |8y 10,333 8.358[ 1,995
- A% 5.978| 6,942 —964
- % 4,355 0| 4,355
— A7H 0| 1,403| —1,403
- & 0 i3 —1i3
2. RBP4 0 65 —65
3. A7t 23y 10,333] 8,423 1,910

A 4, 200Kcal/kg, 426, 800Kcal/ kg s AH-8-8)
X, d& MAL T/ 77.249/9) 8, o} 45,
1104/€, Fd%t 42,000%/€, A7 1,400,000
2/EE 71EE4.

d Al2Fe) dinlgk CWM 2R AR
FAn o] ol CWM =B Az=dw] R FHzl
Hlg] Fgdel] L8 v Lot @ AaFE v
T2 ste] FrIHAY Aase CWM 2349
A7k £98E F 24 £Esko

F25 B K IRAE CWM A2 shzgd)

B v of 194994 BAY F e
Aeg M=), @ Aags} CWM EHALR
Mz F9) 4z Sd¥e TF 9458 2%

ot 7] dge] AA ¥4 A oy, 5
;"_]_.

P}

—

3. BAAA 4

WA AR-4% T4 A8E sy 9= K
BHAE CWM AL AZHE ASde T
YUY TE WLES BT A8 B8 ulee
WS Aol WEST. =g RIS wgo]
Q7 9= AREPere 9E HEES A7
Hlgos fabstd AAL B2 g, 2=

oA 3717 97HE4 (life cycle cost analy-
sis) & 4357 93l HH4 AN shtsy
TF THE e oz s, CWM A
422 MEFe K 249 9 77be 10de2
AR s}, o)A A% Y BEFALe e
FFAHel 2 Azl By £ 108 2%
ZFem, 47 7|7te] 100 o]z}el ] B 7=
£ £ 717 ol§9 F7) Adulule gAng
FrAI vl AR},

&7) FApa)o) A2 345 (capital recovery fa-
aor) & FHE 27 FANE 9 A2 S
A W48 WHFE ARl gEED, @
At A2 #4842 S (minimum attractive rate
of return}& i, % 71Zh& no g F/HPL o,
AR Ag{af)e G& Ad g de 4
UrH4] :

orf = {1+ +D"- 1}

2 E2EodAe Haie Tt dEL g2 AR
R, oo dgH:= ARHAF ASE 15% 7 Wk
weba, CWM HA4e] &7 Fahuld AR H4
A 15% 5 Fald CWM LAie ARwE
AL o)A A7 Todvlo) o] & 7
W45 A "IAE F 3¢ F2sledc).

-

E 3. 7)€ g CWM AL 247 v &

M2 S
T8 |,

.- {-:-i CWM | E2.CWM
1. AR o 491 — 491
— 2Y Ay 0 75 —75

— CwWM Az Ay of 416 — 418

2. #H7H 10,333| 8,358 1,995
3. +HEFFA] ¢ 65 —65
4, F <7 v 10,333| 8,914 1419

A3 RFKEALECWM LALE S 2=



EBig, B2W, 1991, 10

CWM Wr&sl AAAEH AT 71

A FET AAA ] slen, v oF 14 YL
A28 £ Qe Aog Hrlgd, =q s} 2
AEE o] 48t AR S 717 F R £4E(n-
ternal rate of return)& A4 23, AP
Az 174, Y 8-S 58% 24 K ¥ 4F
CWM THZE sfzsh= AHge] AAAd 2 o
ol 2R AL B Fldh

4, 217 B4

CWM 2Axe] AL A4 7152 ¥FF
‘odz] gqle] wpEk wisgich, dilHos M|
va A4 JHHe A sl & 2R o
EE 3 glen], df 7149 A4S CWM AL E
£ A vlE Addez fE A tEE
A7E ek o|ZE CWM AR A —Af
4 AL} §F SR s vl AF AHEEE
Z2X717] fEolct. weld, A= 714 A}
CWM 29 A A MAs E45 +4317
9Jste o} Z vl gL 2HHT, FF 2 WA
7}Ae] 2k7| €A Bt} 10%, 20%, 30% U&=
Ao g sAAsto] £ A 9| EE AL IS E
4ol +E3tcl.

E 4% 29 A5 JHFe] As el e} CWM
Wz e AAHe] Folxiz Aoz vehden,
wiek Hf 7hA o] FAR 30% Asdctd CWM
HAsE ARFe N 4§ T U G ol
of 220) o) FE oz N,

A7 712 Wsed CWM R el
82 £ 5 olE 89S HAYY 27 F3we
FAolh, FqelAE obF CWM 232 A4
7o} glong et AR 27| Fae] &
Az AMde] B o 44 27 Fapge £
Ael7l g 4 olch, glebAl, CWM 232 Ax
vl &o] z7] 10%, 20%, 30% F7HE ASE
7 Asted & A7 ¥]2g AAF FIE E 54

42slgon, $4 A 27 $u7) 30% o

E 4. AF7t Q%6 BE ¥ EEL9 43 )

4+ = s ekl
T ¥ A CWM 4 .cwm
AtE
0% 10,333 8,914 1,419
10% 10,769 9,054 1,715
20% 11.204 9,195 2,109
30% 11,640 9,322 2,218

§ 5. 27\FAN Age] BE F 2H4Y v E

6] 52 ch4] D a4l
T A CWM EACWM
AeE
0% 10,333 8,914 1,419
10% 10,333 8,963 1,370
20% 10,333 2,012 1,321
30% 10,333 9,061 1,272

2259 CWM 24229 AZ 4L ZAH
o = AoE eyt

CWM A 22| o] 83E AA4L) 4%E T 5
ol waleg gersle K walss] o 483 A2
F9 o185¢ BF TUs 50%, 60%, 0%,
Q0%E AHAA T 2REY £ A% WEE )
2% A%, 2AL9 ol 4Fel 271 Wt 3
A7 Wl4E F7Hsh T 0AL & A%k u e
Aol PohE Mol g Ao vishith

5 7 =

CWME Het—E—- 374§ E¢4A7 dEa=A
=27 Ade]7] W& $5 3 HFo] FHAs L,
CWM dBE AT 2R A A8 a4
2 7 g B oohle My QaAld HAske
3 B4, A A=k, 97, FFE Fol Fh
He AdE 4& F U & =5eAe 284
APg—Af 4 Q5 AL UK EREE



72 g - eH

A4 - 23

ExI1 S

CWM H3AE A= Aol di A4 &
g g,

K #3845 CWM 2352 Azstd 44 14
AP 2] ¢ A} B2 Qe Ao BoEgen,
ol#® A Z AbQ 9] £7) TRl o 33 QoA
CWM A= Advlo] oF 2890, ¥ A ~¢ A=
FA k5 fle] Ao HE Aos 2%}, ER
He 2 A WR FYEL 58% oL &7
TR L7d el 3pEe Ao Jepdo

CWMe| AAdo] F4] Yeivhe ojfE fdgt
o 9% Mol 4t I FAd=ke] ]
27) Wl AEHZ} AAES] HEoict, fnE
CWMS] A= 9] 4L Fd%t 60~65%, 374 10~
2%, UM 3~5%, #LAH 4~10%, 7lEk
(A, dae&d, B8 FA5) 1~10% 5 b
oilel, =3 CWM 9EE A48l A, w32,

A, HE Ao FAsHE By ARE SE
T UeB2 K FHAE (WM L2 Azshe
AHE AAA L 87 AL 83 A
g o),
Fregd

[1] 3= LA97)& —T-’-‘w' A, “fradvt 2HA
A AEAY P P,

(2] R&3t, 494, “E%‘E CWM-‘-’l Hz7%
AT, 7 MAX] R & D, Al 64, Al 1&, 65-79, 1984,

(3] A4, 24, »AEF, “CWM 459 ¥
FYE EE 34,7 VA R & D, Al 124, A
1%, 36-49, 1990.

[4] G.A- Fleischer, Engineering Economy,
PWS Engineering, Boston, U.S.A., 29-30, 1984.




