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Abstract

The most general treatment method of municipal solid waste is a landfill.
The LFG (landfill gas) migration is a serious problem in environmental
aspect. The object of this study is to present the possibility of LFG
utilization as a replacement or supplementary fuel for local energy-demand.
- We have developed the EXCEL program for the economic analysis.
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Fro fos far o= multplying factor for piping,
A electrical instrument, etc

f; = industrial cos? factor always greater than 1

® Aul5go 93 ¥ (Power Factor Applied to Plant-capacity Ratio)
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C., = New capital investment
C = Fixed — capital investment of
the constructed facility
R = Capacity of the new facility divided
by the old facility
x = Power factor for plant — capacity ratio
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Gre 23 2 BAAE 104
SHAAHY 15]4
membrane 514
Btz o
£ Xte| O] X} 10% |
[power factor 0.74
Mo 330|8d /A
2o Hel |E7|(AH) 2[km
BEENERE] 10{km
HARYET(IF) 563|std m'/hr
x| g ZXHE) W 55,000 |H ¥
Do W__ 1,500,000 |#128l/17]
TUHIMNEI S 117)
REIE LPG W 618 |8/ m
X ZCt7t | S 7} (30kg/ ar) w 6,000 [{/ton
fad] W 46 | 2/kWH
ZAIZEA(LNG) W 287 {&l/m
MATIA(HEI|F) w 219 |2/ w
TAITbA QI W 12,000 [# ¥/ man,year
ZAIAA GRS 30]y
SATAZEUI(LFGLPG) 71.239 288
LA A B BB FGIPG) 84.8 15.2
IAMIAEYINE 10,500 lkcal/ m
et adeo = 8,000 {kcal/m
Fuf Sl 2u|(FtA ) had 150,000 |#//m
HAMNEEH
selexol 8460 kcal/ m
scrubber 5070:kcal/m
membrane 8460 kcal/ m
PSA 8460 kcal/ w
Aoyt 5070 kcal/m

EEBLEEH

A Bl 574 kcal/kg
polk=] 859.2 kcal/kw
T AIA 10500 keal/
NIt 8000 kcalf m
R XA T 53%]
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26 8 MWD EINE-SC I " DA BT R E WD T AL A A B
F RNV FIHATER) moihr 10.980 10,880 10.980 10.980 10,980 10.980
FEERE IR EEREY] A w Y e ) R dAw
Qutput mw / 10 211 40 10 211 40 10 211 40 10,211 .40 10.211 40 10,211 40
¥ 82 & MM kcalihr 19 .73 20.98 26 52 43 63 150 97 96 33
ton . m Nt 44 98 14 339 59 12 041 .75
MWh 22.49 23 .84 30.14 20.24
DR Ay L2 A -] 1,119 64 1,119 64 1.119 64 1,119 .64 1.098 948 1,089 98
MM Won B HA W 6.928 87 6.8328 87 6.928 87 6 928 87 6 928 B7 6.928 87
¥ 8 Al A H 14 808 18 14 369 42 18,393 40 15,906 08 12, 050 81 12 . ¢50 .81
LR - | T02.28 702 .28 702.28 1,137.03 2 071 82 2.071 .82
l Total 23 558 98 23 120.22 27 144 20 25.090 .63 22.151.48 22 151 48
Ao L] daprec:ation |# & A A @ 223 .83 223.83 223.93 223.93 2:0.00 220 00
MM Won & interest B H N 2AHE 1.189 69 1,198 689 1,199 68 1.198 69 1.189 69 1,199 69
& 8 M 2H 2. 468 03 2.,394.90 3.065 .57 2,650 .85 2,008 47 2,008 a7
L - . - § 14C 48 140 .46 140 .46 227 .41 414 386 414 38
Total 4.032 31 J.958 98 4,629 64 4.301.87 3.842 652 3.842 52
safanes BH A AW 220 91 220 91 220 .91 220 .91 220 91 220.91
& wages ¥ B A A 384.58 384 .58 384 .58 384 58 1 180 .94 1,180 94
Tortal 605 50 E08 50 808 .50 605 50 1,401 85 1,40 8%
consum abie | X M A A o 138.58 138 .58 138 58 138 .58 138 .58 138 518
& parts B8 A AH 332 60 té1 .91 202 15 163 24 304 495 304 .45
Total 471 .18 300 .49 340.73 501 .81 443 .03 443 03
utibity BHOH A A 65 .71 65.71 65.71 65 71 65 71 65 71
88 AMN2H 83 .61 83 61 83 .61 843 61 20.205 689 8.988 73
Total 149 32 149 32 148 32 149 .32 20,271 40 9,024 44
slartup & HHAA A 279 12 279 12 279 .12 279.12 279 .12 27912
shutdown ex |§f & Al ~ ® 279 .71 139 886 139 886 7956 25 602 54 602 .54
Total 558 .83 418 .98 418 988 1.074 38 88) .68 881 .66
IotalAnn. Op Cost MM Won 5. 816 93 5.433 .26 6 144 17 6.632 88 26 840 46 15,593 51
daily anergy output MM kcal 474 94 503 43 636 41 1,047,014 3.613.58 2.312.02
annual energy output MM kcal 156,728.81 166 .132.54 210,016 .61 345 . 557 .43 1.182.480 53 762,964.98
annual cost Won/iMM k¢ 37,114 64 32 704 39 29,255 63 19 184 .72 22,508 09 20,438 04
annial energy cutput 1000 ton.m 356.27 113, 569.57 95,370 .62
1000MW I 178.14 188.83 238.70 160.32
annJaicost won/ton, m 18,617.33 236.33 163.90
won.MWw I 32 .654.23 28.774 00 25.739 .71 41.371 .84
2~ B o) Z=o
(£ 3] oA 7k &8dicl 94 ¥
BUETITEE EENCRIE N EES R R R 1R ) EAa NG
sga gAY 10,980 10,980 10,980 10,980 10,980 10,980
YHAZ(RBEY) HEgAAH M2y A 7H g AlLTH g NI A0 MY
Output 10,211.40 10.211.40 10.211.,40 10,211.40 10,211.40 10,211,40
R MM kcal/hr 19.79 20.98 26.52 43.63 150.57 96.33
ton,m /hr 44,98 14,339.59 12,041.75
MWh 22.49 23,84 30.14 20.24
Daily Energy |87 MWh 539,81 572.20 723.34 485.83
571 /7t2 Jton,w 1,079.62 344,150.22 285,001.89
L] MM kcal 474,94 503.43 636.41 1,047.14 3,613.58 2,312.02
No. Anocual Days Operati 330.00 330,00 330,00 330.00 330.00 330.00
Anrual Energ|Z 2| MWh 178,137.20 188,825.43 | 238,703.85 160,323.48
B21/5t2 [ton,w 356,274.40 113,569,574.21 95,370,622.64
s 1¢° keal 156.73 166.13 210.02 345.56 1,192.48 762.96
Anrual Operating Cost [MM Won/ye 5,816.93 5,433.26 6,144.17 6.632.88 26,840.46 15,593.51
Coctper ener|® 7| H/MWh 32,654.23 28,774.00 25,739.71 41,371 .84
71/t~ |8 /ton,m 18,617.33 236.33 163.50
%y Won/MM ke 37,114,684 32,704.39 29,255.63 19,194.72 22,508.09 20,438.04
Revenue rate |2 & Won/MM wc| . 53.421.79 53.421.79 | s3.621.79 | 6387475 27.333.33 | 27.233.33 |
Anrual Revenues MM Won 8.372.73 8,875.10 |  11.219.46 | 22.072.39 32,594.47 | 20,854,308 |
Gross Surpius(deficit)’’ [MM Won 2.555.80 3,441.83 5,075.30 15,439.52 5.754.01 5,260.87
Capital Investment MM Won 23.558.98 23,120.22 27,144.20 25,090.63 22,151.48 22,151.48
Total D & | MM Won 4,032.11 3,958.98 4,629.64 4,301.87 3,842.52 3,842.52
Gross Return On Investm|% 10.85 14.89 18.70 61.53 25.98 23.75
PayoutPeriog® year 5.57 4.54 3.88 1.46 3.00 3.22
Turnover Ratio®! 0.386 0.38 0.41 0.88 1.47 0.94

* gross surplus-annual revenue-annual operating cost

* gross return on investment=gross surplus/capital investment % 100

* revenue rate (Won/MM kcal)=# & @7} Won/m3)/(# 842 d ¥ (kcal/m3)*1,000,000)

* total D&I(MM Won)=capital investment(MM Won)/} 5+ 9 @& +capital investment* <3 {1} % &}t o] xH(%/3)
* PP-capital investment(MM Won)/(gross surplus+total D&I-capital investment*$37F5 2Fo] #}(9%/11))
* turnover ratio=annual revenues/capital investment
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(29 3] & mE& ROI ¥l (MM 8])

@ @A LPG 71490 3008/ke 71202 HE o oA S99 d¥Y, £4
b, Zhadl 2, s, ZhAEHY, 29EHY £02 Yeko, LPG 7HFe)
%G meh LFG £87h2 debgol B dgtdl vl 998 dehae
et

2 A7e £ YA W@tz gF BFed AG PAF FE3UQ
WYsteg ZEHoE TURT 4] A A7 BIHS PEHT uot 3
AH GEUFS ARSI 98 PP ANALA ol A% A Z2aI2 )
wahgch

YPrt2E Quxdoez L3 Wyds 2"EHY, Jt2EHY, d¥FES o &3
AR T EAIZEE AR JtaRe A Hol R Fol Jlon, o dEY HHE ¢
Ezi8] AEE 98] I3 FXH| 2] Y] &(percentage of delivered equipment cost)
o WHE AHESIN L, FAAY Hitde A &, A Ui, 1A
3 AE, a2 EdEVH T UHE AHEdAY. AL 2445, A€ q9
H7l2E Y FATHSE A FES AAT F AL LPGE H/HEAIZIE
gl A T/ AIHA FF3le Wete] 7 ulE A& digtez HrE AT

19

R T

A2 o2 LFG & AgL 3 AAMAE BN ZAx, A 274z 2 Hdgo
10,980m'/hr 715 o A7 AAyPe A $<dF 5200Kcal/me AA LFG
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