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Somsakon Buttarasatam 2008: A Comparative Study on Biogas Generated Power: Case Study of
Palm Oil Mill’s Polluted Water and Rice Straw Fermentation. Master of Economics (Business
Economics), Major Field: Business Economics, Department of Economics. Thesis Advisor:

Associate Professor Chiraphan Kuladilok, M.Econ. 90 pages.

The main objective of this study are consist of 1) benefit and cost which biogas generated
powecr. 2) considerate financial feasibility analysis. A comparative study on biogas generated power :
case study of palm oil mill’s polluted water and rice straw fermentation. This project have 15 years
start from 2550 to 2565. The concept of project analysis which decision rules are Net Present Value

Method (NPV), Internal Rate of Return (IRR) and Benefit Cost Ratio Method (B/C Ratio)

The result of this researching cost of the biogas generated power from palm oil mill’s polluted
water consist of Investment cost, operation and maintenance cost, depreciation cost and interest
expense. In addition the biogas generated power from rice straw fermentation consist of Investment
cost, operation and maintenance cost, raw material cost, depreciation cost and interest expense. When
financial analysis will find that palm oil mill’s polluted water have NPV 18.2363 IRR 20.3360,and
B/C Ratio 1.2443 besides generated power from rice straw fermentation NPV 9.6396 IRR 18.4981,and
B/C Ratio 1.1159. So biogas generated power from palm oil mill’s polluted water more proper than

from rice straw fermentation in investment project.

The recommendation that the biogas generated power from palm oil mill’s polluted water is
supported by many government policies more than polluted power treatment, so invetor have

alternative for very small power producer (VSPP) and decrease effected environment.
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2550  27.7096 - - - - - - 27.7096
2551 - 5.2033 0.9000 0.5330 0.0785 1.8473 2.5334 11.0956
2552 - 5.2814 0.9630 0.5357 0.0797 1.8473 2.4543 11.1613
2553 - 5.3606 1.0304 0.5383 0.0803 1.8473 2.3751 11.2321
2554 - 5.4410 1.1025 0.5410 0.0810 1.8473 2.2959 11.3088
2555 - 5.5226 1.1797 0.5437 0.0816 1.8473 2.2168 11.3918
2556 - 5.6055 1.2623 0.5465 0.0823 1.8473 2.1376 11.4814
2557 - 5.6896 1.3507 0.5492 0.0830 1.8473 2.0584 11.5781
2558 - 5.7749 1.4452 0.5519 0.0837 1.8473 - 9.7030
2559 - 5.8615 1.5464 0.5547 0.0844 1.8473 - 9.8943
2560 - 5.9495 1.6546 0.5575 0.0851 1.8473 - 10.0939
2561 - 6.0387 1.7704 0.5602 0.0858 1.8473 - 10.3025
2562 - 6.1293 1.8944 0.5631 0.0865 1.8473 - 10.5205
2563 - 6.2212 2.0270 0.5659 0.0873 1.8473 - 10.7486
2564 - 6.3145 2.1689 0.5687 0.0880 1.8473 - 10.9874
2565 - 6.4092 2.3207 0.5715 0.0888 1.8473 - 11.2376
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1. dwuamswaa i 13 v, TunilaTulugig (9.00-22.00): FalinsAadnI1AT

9

1 o 1 ] 3 ] [
ulV‘Iﬁ']@'l‘lJ%'NL'Jﬁ']ﬂ”lﬁi%\ﬂH (Time Of Use: TOU) ﬁ)gﬁﬂ'ﬁEﬂ”l?iu"IfJLL‘]JQ@'E)ﬂHJuGH'NL'Jﬁ']ﬂ\‘]ﬁﬁﬂ

1.1 JuB331a1 (9.00-22.00)9z vuazdiiims 19 T ihgaga (On Peak) fidasan

o' lilhaneds 2.5697 van/kwh (ms Ilfhdaugiinig, 2550n)

1.2 Yuend- oriinduaz Jungas 1y (9.00-22.00) Wugranams 1 luihi
wonmilennms 14 lnhgaga (Off Peak) TionsiArde luwreds 1.1023 DIn/kWh

(ms dhaugiinin, 2550n)

TaglunsndnTlihmalasanisia 2 Tasans Taomswaniadanim i fe
F101m 1 gmindnaseziiiuaaTiih1d 2 Aladaddeda Tus fufuieTasimswaaies
Fan 14 6,400 gnundnmas uuaaz sy limaa 114 12,800 Alafadaedn Tueluue
arfumnmssmuaSusssue Suens-eiad uaz ungasismsiuandeiu ludaziien
amfiu mureams o (Tou) (eazBeadimsemaniand 2) Fama s iih
daugiima fudimua s ldimsvenszualifhuandsulunsazidou il¥msue
nszua i lugas Aiims 1§ nihgaa On Peak) nazgranaims 1 luihiivenmiloain

m3 14 Ivlihgaga (0ff Peak) lunaaztlaziimsnaaluih lddeaised 25

319N 25 nszua i anaaldluuaazl

¥I93a1 nszuatihiianelunsas)
@wudladne)
JUFITUAT (On Peak) 3.2128
Juians- o1finduaz ungas 13 (Off Peak) 1.4592

17 AMIAIUIN
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AuUNUMIKAR MITade uazmssmute Taesmualiiions) 0.6834 1kwh (m3 il

AUnINIA, 25500)
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1. M3nasanyan1ilagiugns (Net Present Value Method: NPV)
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. Bt_Ct
1AgAT  INgAT  NPV= Y Lt
o (1+1)
Taotmuald B, = yanwadssleminmainnglasuvesinseamsluili ¢
c, = yamAunuveslasamsluili ¢
. Y a Y
i = danAnanievaz 12
t = Jweslnsamsan 1o, 2, ..., 15
n = 01guedlasims 157
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2. mynsandadiuszrinan)se Teminodunu (Benefit Cost Ratio Method: B/C

Ratio)
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NNENT B/C = /
b ; (1+ |) ;‘ (1+ |)

4 v A { Y] 1 [ 1
namsaadulanezeausulnianms Ao A1 B/C Ratio UAAAN 1

s a 2] = 9 :j = Y oy % J
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= a [ 2 Y 7 Y =
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q‘ a a [2) = 9 g’ 2
ATTNNUINN 3 Wﬁﬁ'ﬁ]ﬂll‘ﬂu%’l\iﬂ15l\1‘LlellﬁNIﬂi\?ﬂ’lﬁNa(5]Uh/\l‘ﬁ'li]'lﬂﬂ'lclfclf'gﬂ'l‘wIﬂﬂi%u’l!ﬁﬂiﬂﬂ
[ :j Y J dy a a
Ti\NTUﬁﬂQU"I?JH‘]JTa?JLﬂHLG]f@LWﬂQ Llagﬂﬁgllﬁlﬂuﬁﬂ"uﬂﬂiﬂiﬂﬂ"ﬁ

(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nazuaiiuamgni
WA 3 30% 310
o)) 2 3)=1-2) C)) ® (6)=3)-(+(5)

2550 - 40.1100 -40.1100 - 0.0000 -40.1100
2551 14.3420 8.5542 5.7879 - 2.6740 8.4619
2552 14.4966 8.5142 5.9824 - 2.6740 8.6564
2553 14.6590 8.4788 6.1802 - 2.6740 8.8542
2554 14.8295  8.4483 6.3811 - 2.6740 9.0551
2555 15.0085  8.4230 6.5855 - 2.6740 9.2595
2556 15.1964 8.4032 6.7932 - 2.6740 9.4672
2557 15.3937 8.3893 7.0044 - 2.6740 9.6784
2558 156009 55168 10.0842 - 2.6740 12.7582
2559 158185  5.6306 10.1879 3.6531 2.6740 9.2089
2560 16.0469 5.7516 10.2953 3.7247 2.6740 9.2446
2561 16.2868 5.8804 10.4064 3.1219 2.6740 9.9585
2562 165387  6.0174 10.5212 3.7247 2.6740 9.4705
2563 168031  6.1633 10.6398 3.8000 2.6740 9.5138
2564 17.0808 6.3186 10.7622 3.8793 2.6740 9.5569
2565 17.3724 6.4840 10.8883 3.9627 2.6740 9.5996
N 2354738 147.0837 88.3901 25.8664 40.1100 102.6337

NV ANMIAIUIN

NPV = 20.9509 A11UIN
[RR = 21.6882%
BCR = 1.2913
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(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nszuaiuaagni
WA 5 30% 3101
@ 2 3=(-(2) C)) ® (6)=(3)-(4)+(5)
2550 - 27.7096 -27.7096 - - -27.7096
2551 143420 11.0956 3.2464 - 1.8473 5.0937
2552 144966 111613 33353 - 1.8473 5.1826
2553 146590  11.2321 3.4269 - 1.8473 5.2742
2554 146590 113088 3.3502 - 1.8473 5.1975
2555 15.0085 113918 3.6167 - 1.8473 5.4640
2556 151964 11.4814 3.7150 - 1.8473 5.5623
2557 153937 11.5781 3.8156 - 1.8473 5.6629
2558 156009  9.7030 5.8979 - 1.8473 7.7452
2559 158185 9.8943 5.9242 1.7747 1.8473 5.9968
2560  16.0469  10.0939 5.9530 1.7834 1.8473 6.0170
2561 162868  10.3025 5.9843 1.7928 1.8473 6.0389
2562 165387 10.5205 6.0182 1.8029 1.8473 6.0626
2563 16.8031  10.7486 6.0545 1.8138 1.8473 6.0880
2564 17.0808  10.9874 6.0934 1.8255 1.8473 6.1152
2565 173724 11.2376 6.1348 1.8379 1.8473 6.1442
59 2353034 190.4465 44.8569 12,6309 27.7096 59.9356
fiin: mnmsdI

NPV = 9.6396 A1UUMN

IRR = 18.4981%

BCR = 1.1159
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(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nazuaiiuamgns
WA 3 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 40.1100 -40.1100 - - -40.1100
2551 14.3420 8.7547 5.5873 - 2.6740 8.2613
2552 14.4966 8.6861 5.8105 - 2.6740 8.4845
2553 14.6590 8.6221 6.0369 - 2.6740 8.7109
2554 148295  8.5629 6.2665 - 2.6740 8.9405
2555 15.0085  8.5089 6.4995 - 2.6740 9.1735
2556 15.1964 8.4605 6.7359 - 2.6740 9.4099
2557 15.3937 8.4180 6.9758 - 2.6740 9.6498
2558 156009 55168 10.0842 - 2.6740 12.7582
2559 158185  5.6306 10.1879 3.6531 2.6740 9.2089
2560 16.0469 5.7516 10.2953 3.7247 2.6740 9.2446
2561 16.2868 5.8804 10.4064 3.1219 2.6740 9.9585
2562 165387  6.0174 10.5212 3.7247 2.6740 9.4705
2563 168031  6.1633 10.6398 3.8000 2.6740 9.5138
2564 17.0808 6.3186 10.7622 3.8793 2.6740 9.5569
2565 17.3724 6.4840 10.8883 3.9627 2.6740 9.5996
33N 2354738 147.8859 87.5879 25.8664 40.1100 101.8315

N7 1IAMIAIUIN

NPV = 20.4315 10N
IRR = 21.4029%
BCR = 1.2820
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[ :j Y J g Ay a a J '
Tﬁ\N']Uﬁﬂﬂ”"lﬂuﬂwaﬂlﬂu!“]f@l,waﬂ ﬁ]1ﬂﬂ153!ﬂ51$1’iﬂ31ﬂ@i‘]u“h’i')sllﬂﬁ
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(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nazuaiiuamgns
WA 3 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 40.1100 -40.1100 - - -40.1100
2551 14.3420 8.3536 5.9884 - 2.6740 8.6624
2552 14.4966 8.3423 6.1543 - 2.6740 8.8283
2553 14.6590 8.3356 6.3234 - 2.6740 8.9974
2554 14.8295 83337 6.4957 - 2.6740 9.1697
2555 15.0085 83370 6.6714 - 2.6740 9.3454
2556 15.1964 8.3459 6.8505 - 2.6740 9.5245
2557 15.3937 8.3607 7.0331 - 2.6740 9.7071
2558 156009 55168 10.0842 - 2.6740 12.7582
2559 158185  5.6306 10.1879 3.6531 2.6740 9.2089
2560 16.0469 5.7516 10.2953 3.7247 2.6740 9.2446
2561 16.2868 5.8804 10.4064 3.1219 2.6740 9.9585
2562 165387  6.0174 10.5212 3.7247 2.6740 9.4705
2563 168031  6.1633 10.6398 3.8000 2.6740 9.5138
2564 17.0808 6.3186 10.7622 3.8793 2.6740 9.5569
2565 17.3724 6.4840 10.8883 3.9627 2.6740 9.5996
33N 2354738 146.2815 89.1923 25.8664 40.1100 103.4359

N7 1IAMIAIUIN

NPV = 21.4702 410N
IRR = 21.9760%
BCR = 1.3007
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MINNNUINN 7 Wﬁﬁ'ﬁ]ﬂu‘ﬂu%’l\iﬂ’liN‘LlellﬁNIﬂi\?ﬂ’lﬁNa(5]Uh/\l‘ﬁ'li]'lﬂﬂ'lclfclf'gﬂ'l‘wIﬂﬂi“]fu’l!ﬁfﬁ]’lﬂ
[ 31 Y J g dy a a 4 '
Iﬁ\NTHﬁﬂQUTNUﬂWE’IﬂJLﬂuL%@LWﬂQ ﬁ]1ﬂﬂ153!ﬂ51$1’iﬂ3111@ﬂuh1ﬂTUBQ
4 i o s A L
Tasemsiiioinsesinsuazginsalmuiuiovas 0.015

(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nazuaiiuamgns
WA 3 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 40.1717 -40.1717 - 0.0000 -40.1717
2551 14.3420 8.5587 5.7833 - 2.6740 8.4573
2552 14.4966 8.5142 5.9824 - 2.6740 8.6564
2553 14.6590 8.4788 6.1802 - 2.6740 8.8542
2554 14.8295  8.4483 6.3811 - 2.6740 9.0551
2555 15.0085  8.4230 6.5855 - 2.6740 9.2595
2556 15.1964 8.4032 6.7932 - 2.6740 9.4672
2557 15.3937 8.3893 7.0044 - 2.6740 9.6784
2558 156009 55168 10.0842 - 2.6740 12.7582
2559 158185  5.6306 10.1879 3.6531 2.6740 9.2089
2560 16.0469 5.7516 10.2953 3.7247 2.6740 9.2446
2561 16.2868 5.8804 10.4064 3.1219 2.6740 9.9585
2562 165387  6.0174 10.5212 3.7247 2.6740 9.4705
2563 168031  6.1633 10.6398 3.8000 2.6740 9.5138
2564 17.0808 6.3186 10.7622 3.8793 2.6740 9.5569
2565 17.3724 6.4840 10.8883 3.9627 2.6740 9.5996
33N 2354738 147.1500 88.3239 25.8664 40.1100 102.5675

N7 1IAMIAIUIN

NPV = 20.8922 A1UN
IRR = 21.6484%
BCR = 1.2902
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q‘ a a [2) = 9 g’ 2
MINNNUINN 8 Wﬁ@]@ﬂllﬂu%’l\iﬂ’liNHGUENIﬂi\?ﬂ’lﬁwa9’]Uh/\lﬂﬁ]’lﬂﬂ’l“lf“]f')ﬂ’l‘wIﬂﬂ{l‘]fu'l!ﬁﬂi]'lﬂ
[ :j Y J g Ay a a J '
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(MU78: M)

i sld  eldow  dlsnewdnmd Mm@ audor  nazuaiiuamgns
WA 3 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 39.5084 -39.5084 - - -39.5084
2551 14.3420 8.5095 5.8326 - 2.6740 8.5066
2552 14.4966 8.5142 5.9824 - 2.6740 8.6564
2553 14.6590 8.4788 6.1802 - 2.6740 8.8542
2554 14.8295  8.4483 6.3811 - 2.6740 9.0551
2555 15.0085  8.4230 6.5855 - 2.6740 9.2595
2556 15.1964 8.4032 6.7932 - 2.6740 9.4672
2557 15.3937 8.3893 7.0044 - 2.6740 9.6784
2558 156009 55168 10.0842 0.0000 2.6740 12.7582
2559 158185  5.6306 10.1879 3.6531 2.6740 9.2089
2560 16.0469 5.7516 10.2953 3.7247 2.6740 9.2446
2561 16.2868 5.8804 10.4064 3.1219 2.6740 9.9585
2562 165387  6.0174 10.5212 3.7247 2.6740 9.4705
2563 168031  6.1633 10.6398 3.8000 2.6740 9.5138
2564 17.0808 6.3186 10.7622 3.8793 2.6740 9.5569
2565 17.3724 6.4840 10.8883 3.9627 2.6740 9.5996
33N 2354738 146.4374 89.0364 25.8664 40.1100 103.2800

N7 1IAMIAIUIN

NPV = 21.5237 1N
IRR = 22.0830%
BCR = 1.3017
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(MU78: A1UM)

i sld  aldoe  dilsdewdnmd M@ audor  nszualuangnd
WAL 39U 30% 310
0)) 2 3)=1)-2) @ ® 6)=3)-+(5)
2550 - 27.7096 -27.7096 - - -27.7096
2551 143420 11.2341 3.1079 - 1.8473 4.9552
2552 144966  11.2801 32166 - 1.8473 5.0639
2553 146590 113311 33279 - 1.8473 5.1752
2554 146590  11.3880 3.2710 - 1.8473 5.1183
2555 15.0085 114512 3.5573 - 1.8473 5.4046
2556 151964 11.5210 3.6754 - 1.8473 5.5227
2557 153937 11.5979 3.7958 - 1.8473 5.6431
2558 15.6009  9.7030 5.8979 - 1.8473 7.7452
2559 158185  9.8943 5.9242 1.7747 1.8473 5.9968
2560 16.0469  10.0939 5.9530 1.7834 1.8473 6.0170
2561 162868  10.3025 5.9843 1.7928 1.8473 6.0389
2562 165387 10.5205 6.0182 1.8029 1.8473 6.0626
2563 16.8031  10.7486 6.0545 1.8138 1.8473 6.0880
2564 17.0808  10.9874 6.0934 1.8255 1.8473 6.1152
2565 173724 11.2376 6.1348 1.8379 1.8473 6.1442
59 2353034 191.0007 443027 12,6309 27.7096 59.3814
fin: mnmsf

NPV = 9.2808 311N

IRR = 18.2251%

BCR = 1.1112
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(MU78: A1UM)

i sild  eldow  dlsnewdnmd Mm@ audor  nszualuangnd
WA 33U 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 27.7096 -27.7096 - - -27.7096
2551 14.3420 10.9570 3.3850 - 1.8473 5.2323
2552 14.4966 11.0426 3.4541 - 1.8473 5.3014
2553 14.6590 11.1331 3.5259 - 1.8473 5.3732
2554 146590  11.2296 3.4294 - 1.8473 5.2767
2555 15.0085  11.3324 3.6760 - 1.8473 5.5233
2556 15.1964 11.4418 3.7546 - 1.8473 5.6019
2557 15.3937 11.5583 3.8354 - 1.8473 5.6827
2558 156009  9.7030 5.8979 - 1.8473 7.7452
2559 158185 9.8943 5.9242 1.7747 1.8473 5.9968
2560 16.0469 10.0939 5.9530 1.7834 1.8473 6.0170
2561 16.2868 10.3025 5.9843 1.7928 1.8473 6.0389
2562 165387 10.5205 6.0182 1.8029 1.8473 6.0626
2563 16.8031  10.7486 6.0545 1.8138 1.8473 6.0880
2564 17.0808 10.9874 6.0934 1.8255 1.8473 6.1152
2565 17.3724 11.2376 6.1348 1.8379 1.8473 6.1442
59 2353034 189.8923 45.4111 12.6309 27.7096 60.4898

N7 1IAMIAIUIN

NPV = 9.9984 UM
I[RR = 18.7736%
BCR = 1.1208
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3 a a 4]
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caA 2 9
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(MU78: A1UM)

i sild  eldow  dlsnewdnmd Mm@ audor  nszualuangnd
WA 33U 30% 310
0)) 2 3)=1D-(2) @ ® 6)=3)-+(5)

2550 - 28.1252 -28.1252 - - -28.1252
2551 14.3420 11.1265 3.2156 - 1.8473 5.0629
2552 14.4966 11.1613 3.3353 - 1.8473 5.1826
2553 14.6590 11.2321 3.4269 - 1.8473 5.2742
2554 146590 113088 3.3502 - 1.8473 5.1975
2555 15.0085 113918 3.6167 - 1.8473 5.4640
2556 15.1964 11.4814 3.7150 - 1.8473 5.5623
2557 15.3937 11.5781 3.8156 - 1.8473 5.6629
2558 156009  9.7030 5.8979 - 1.8473 7.7452
2559 158185 9.8943 5.9242 1.7747 1.8473 5.9968
2560 16.0469 10.0939 5.9530 1.7834 1.8473 6.0170
2561 16.2868 10.3025 5.9843 1.7928 1.8473 6.0389
2562 165387 10.5205 6.0182 1.8029 1.8473 6.0626
2563 16.8031  10.7486 6.0545 1.8138 1.8473 6.0880
2564 17.0808 10.9874 6.0934 1.8255 1.8473 6.1152
2565 17.3724 11.2376 6.1348 1.8379 1.8473 6.1442
59 2353034 190.8930 44.4104 12.6309 27.7096 59.4890

N7 1IAMIAIUIN

NPV = 9.2439 UM
I[RR = 18.1534%
BCR = 1.1107

Y a a ) =
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(vU28: AUN)

1 sld  ealdsw  dlsnewdnamd Mm@ audon  nszualuangnd
WAL 59U 30% 5101
o)) (0] 3)=1-Q2) C)) ® (6)=3)-(+(5)

2550 - 27.2940 -27.2940 - - -27.2940
2551 14.3420 11.0647 3.2773 - 1.8473 5.1246
2552 14.4966 11.1613 3.3353 - 1.8473 5.1826
2553 146590 112321 3.4269 - 1.8473 5.2742
2554 146590 113088 3.3502 - 1.8473 5.1975
2555 15.0085 11.3918 3.6167 - 1.8473 5.4640
2556 15.1964 11.4814 3.7150 - 1.8473 5.5623
2557 153937 115781 3.8156 - 1.8473 5.6629
2558 156009  9.7030 5.8979 - 1.8473 7.7452
2559 158185 9.8943 5.9242 1.7747 1.8473 5.9968
2560 16.0469 10.0939 5.9530 1.7834 1.8473 6.0170
2561 16.2868 10.3025 5.9843 1.7928 1.8473 6.0389
2562 165387 10.5205 6.0182 1.8029 1.8473 6.0626
2563 16.8031  10.7486 6.0545 1.8138 1.8473 6.0880
2564 17.0808 10.9874 6.0934 1.8255 1.8473 6.1152
2565 17.3724 11.2376 6.1348 1.8379 1.8473 6.1442
39 2353034 189.9999 453034 12.6309 27.7096 60.3821

NV ANMIAIUIN

NPV = 10.0353 411U
[RR = 18.8519%
BCR = 1.1213
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