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d' a a L% ) [ £ S LY
M3 N1 WU UIBINIsHaalmMueanniudlzuaslaylsina luTadmsuiin

Tuilszimelng Adideamsnaa 150,000 ansaeTu [52]

5183 s @ w.a. 2552)
Costs of Equipments 41291
Piping 185.81
Engineering Consultation 177.6
Equipment Installation 165.16
.Environmental Management 111.38
Instrumentation 74.32
Building 62.3
Contingency 13825
Land 5
Total Project Investment 1,208.73

MIN 0.2 FuaIuveImskianemuoannmudoslasldina TuTadnsuiin

NMAINIHAN 366,858 anTADTU [53]

51UM3 MuaLans a1 @ w.a. 2552)
Pretreatment 16 496
Nuetralization/Conditioning 3 93
Saccharification & Fermantation 8 248
Distillation & Solid Recovery 19 589
Wastewater Treatment 3 93
Storage 2 62
Boiler/Turbo Generator 33 1,023
Utilities 5 155
Other Expenses 64 1,984
Total Project Investment 153 4,743
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d' a a o ¥ v Y dy v Y
M13197 .3 FUAINUYDINTHAMBNIUBANNGIAY 8oa U tazdId1 Inamesda) Taoly

ma TuTagn1sniin NHFINITHAN 580,712 ansADIU [55]

UM fuaoaas s (@ wa. 2551)
Pretreatment 25 784
Neutralization/Conditioning 11 353
Saccharification & Fermentation 22 688
Distillation and Solids Recovery 27 840
Wastewater Treatment 6 177
Storage 4 130
Boiler/Turbo Generator 55 1,705
Utilities 7 202
Total Installed Equipment Cost 157 4,879
Indirect Costs 115 3,571
Total Project Investment 273 8,451

d' a a 9 £ a o an @
M3 1.4 [TUAINUVDINIHTAEMUBANNT LD TasTdma TuTadunagindgu

NRIDINMITHAR 275,639 anTao I [53]

M3 fMuaeams auun @ w.a. 2552)
Feed Handing & Drying 16 496
Gasification 9 279
Tar Reforming & Quench 25 775
Acid Gas & Sulfur Removal 9 279
Alcohol Synthesis-Compression 11 341
Alcohol Synthesis-Other 4 124
Alcohol Separation h) 155
Steam System & Power Generation 11 341
Cooling Water & Other Utilities 3 93
(Sther Expenses 36 1,116
Total Project Investment 129 3,999
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MAINN NS RUMINUYDINTITRaAENIUBAINAIAU DA Gh_l llazcﬁqm‘]')IWﬂlaﬂ\iaﬂj Iﬂfﬂ‘ﬁ

@ a

maTuladufaddlingu MMFINIIHER 670,930 AnsaTu [56]

51U duneams amn @ w.a. 2553)
Gasification 43 1,341
Tar Reforming & Quench 27 835
Acid Gas & Sulfur Removal 28 883
Syngas Compression & Expansion 81 2,500
A]CO};OI Synthesis Reaction 41 1,284
Alcohol Separation 20 630
Steam System & Power Generation 46 1,421
Cooling Water & Other Utilities 10 296
Total Installed Equipment Cost (TIC) 296 9,190
Fixed Capital Investment (FCI) 195 6,042
Working Capital 24 759
Total Capital Investment (TCI) 516 15,991




nd' a a = :’ o Jd a 9 A o '
M3 0.6 [Iuamuyesmswan lu ledaniniuihduanTasldma TuTatduss

2

UnTerriiansa NHAINIKAR 111,558 Ansao T [57]
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s1wmsginsal aoaas 1 (A w.91. 2550)
Pre-mixer of the catalyst 150,000 4,650,000
Ist transesterification reactor 480,000 14,880,000
2nd transesterification rector 480,000 14,880,000
Neutralizer reactor 35,000 1,085,000
Surﬁ of all decanters used in the process 97,500 3,022,500
Distillation column to purifier biodiesel 62,000 1,922,000
Distillation column to separate the methanol 47,500 1,472,500
Distillation column to separate the glycerol 82,000 2,542,000
Total Equipment Cost 1,434,000 44,454,000
Direct fixed capital 3,889,000 120,559,000
Working capital 1,677,000 51,987,000
Start up and validation cost 266,000 8,246,000
Total Plant Cost 7,266,000 225,246,000
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d' a a = :/ @ d a 9 = [ aaa
MW 1.7 Fuauveamswan lyTedmanimiiuthdudulasldma TuTadaas wfise

siaas WA isunemmestiadu iddamsndn 111,558 Ansaoiu [57]

siemsginsal aoams wn @ w.a. 2550)

Pre-mixer of the catalyst 50,000 1,550,000
Preesterification reactor 349,000 10,819,000
Ist transesterification reactor 350,000 10,850,000
2nd transesterification rector 350,000 10,850,000
Neutréllizer reactor 13,500 418,500
Sum of all decanters used in the process 116,000 3,596,000
Distillation column to purifier biodiesel 60,000 1,860,000
Distillation column to separate the methanol 40,000 1,240,000
Distillation column to separate the glycerol 71,500 2,402,500
Total Equipment Cost 1,406,000 43,586,000
Direct fixed capital 4,092,000 126,852,000
Working capital 1,536,000 47,616,000
Start up and validation cost 280,000 8,680,000
Total Plant Cost 7,314,000 226,734,000
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M3190 0.8 Iuawuuesmnan lulefmanminiuhduaulaolding Tulad

@

AusalgnTensiiawa Afdensnan 3,096 Ansaedu [58]

5183 Aoaas vn @) w.a. 2552)

Raw Material & Product Yard

Palm Oil Tank 27,272 845,432
Methanol Tank 27,273 845,463
Hot Water Tank 12,121 375,751
FAME Tank 27,272 845,432
Glycerol Tank 4,000 124,000
Waste Water Tank 4,000 124,000
Oil Pump 3,636 112,716
Fresh Methanol Pump 23727 84,537

Hot Water Pump Db 7] 84,537

FAME Pump 3,636 112,716
Waste Glycerol Pump 3,182 98,642

Waste Water Pump 3,182 98,642

NaOH Storage Unit 4,000 124,000
HCI Storage Unit 4,000 124,000

Main Process Yard

Transesterification Vessel 100,364 3,111,284
Methanol Vessel L7277 363,537
Waste Water Vessel 2,045 63,395
FAME Vessel 5,618 174,158
Glycerol Vessel 6,045 187,395
Waste Water Vessel 6,045 187,395
FAME Heater 27,273 845,463
Vessel Condenser 27,273 845,463
Vessel After Cooler 8,182 253,642

FAME Filter(1) 9,091 281,821




d' a a a :’ s d a v =
M3190 0.8 [uasnuveamswan luloAmasiminiuthduay lagldma Tulad

AuslPAsetiae NAGIMIHAR 3,096 BnsADTU (710) [58]

5183 aoaas 1 (i w.a. 2552)

FAME Filter(2) 9,091 281,821
FAME Pump 3,182 98,642
FAME Pump 3,182 98,642
Methanol Pump 2,727 84,537

| FAME Pump 3,182 98,642
Waste Glycerol Pump 2,727 84,537
Waste Water Pump 25721 84,537
Utility Yard
Cooling Tower 20,636 639,716
Cooling Water Tank 9,091 281,821
Cooling Water Pump 2,727 84,537
Cooling Water Pump 2,727 84,537
Chilling Unit 69,000 275273 845,463
Chilling Water Tank 4,545 140,895
Chilling Water Pump 2,727 84,537
Chilling Water Pump 2,727 84,537
Steam Boiler Unit 45,455 1,409,105
Hot Oil Heater Unit (28527 2,254,537
Vacuum Pump Unit 9,091 281,821
Air Compressor Unit 18,182 563,642
Nitrogen Generator 63,636 1,972,716
Total Equipment Cost 637,871 19,774,001
Installation 63,387 1,965,000
Piping 190,161 5,895,000
Insulation and Painting 31,694 982,500
Civil and Structure 443 710 13,755,001
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Ansalgasoaiiawa Atasnsuan 3,096 AnsaoTu (@e) [58]

1M avaas v @ w.a. 2552)
Electric and Instrumentation 221,855 6,877,502
Computer System 158,468 4912,502
Engineering and Supervising 228,194 7,074,002
Other 139,452 4,323,000
Total Plant Cost 2,114,791 65,558,507

ci a a = ey LY d a 9 o o '
M3 0.9 Wuamuveinskan luTeAmanimiiuthduduleo i imaTulads s

aaa a <] {o o a a 1w
UgnTnriiavewds Afidamanan 111,558 ansnoIu [57]
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518m39Un3ni aeaa1s v (A w.a. 2550)

Ist transesterification reactor 410,000 12,710,000
2nd transesterification rector 390,000 12,090,000
Sum of all decanters used in the process 50,000 1,550,000
Distillation column to purifier biodiesel 56,000 1,736,000
Distillation column to separate the methanol 78,500 2,433,500
Distillation column to separate the glycerol 30,000 930,000
Total Equipment Cost 1,014,500 31,449,500
Direct fixed capital 2,318,500 71,873,500
Working capital 1,655,000 51,305,000
Start up and validation cost 163,000 5,053,000
Total Plant Cost 5,151,000 159,681,000




187
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Ausslgnsonstimeou e lanla fiddanisnan 3,096 AasaeTu (58]

313 avaas un @) w.a. 2552)

Raw Material & Product Yard

Palm Oil Tank 27,272 845,432
Methanol Tank 27,273 845,463
Hot Water Tank 12,121 375,751
FAME Tank 27,272 845,432
Glycerol Tank 4,000 124,000
Waste Water Tank 4,000 124,000
Oil Pump 3,636 112,716
Fresh Methanol Pump 2 727 84,537
Hot Water Pump 2,727, 84,537
FAME Pump 3,636 112,716
Waste Glycerol Pump 3,182 98,642
Waste Water Pump 3,182 98,642
Lipase Storage Unit 4,000 124,000

Main Process Yard

Transesterification Vessel 501,820 15,556,420
Methanol Vessel 11,727 363,537
Waste Water Vessel 2,045 63,395
FAME Vessel 5,618 174,158
Glycerol Vessel 3,045 94,395
Waste Water Vessel 3,045 94,395
FAME Heater 27,273 845,463
Vessel Condenser 21,273 845,463
Vessel After Cooler 8,182 253,642

FAME Filter(1) 9,091 281,821
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4 a a o W d a
M3 .10 FuasuvesnskinluTeAmanniniuihduauTasl#imalulad

Ausalgasniiaoulad lanla iddamswan 3,096 dasaeSu (o) [58]

1M Avaa1s 1n @ w.a. 2552)
FAME Filter(2) 9,091 281,821
FAME Pump 3,182 98,642
Methanol Pump 2,727 84,537
FAME Pump 3,182 98,642
Waste Glycerol Pump 2,727 84,537
Waste Water Pump R 727 84,537
Utility Yard
Cooling Tower 13,636 422,716
Cooling Water Tank 9,091 281,821
Cooling Water Pump 2,724 84,537
Cooling Water Pump 2,727 84,537
Chilling Unit 69,000 27,273 845,463
Chilling Water Tank 4,545 140,895
Chilling Water Pump 2,727 84,537
Chilling Water Pump 2,727 84,537
Steam Boiler Unit 45,455 1,409,105
Hot Oil Heater Unit 72,727 2,254,537
Vacuum Pump Unit 9,091 281,821
Air Compressor Unit 18,182 563,642
Nitrogen Generator 33,636 1,042,716
Total Equipment Cost 992,327 30,762,137
Installation 99,233 3,076,214
Piping 297,698 9,228,641
Insulation and Painting 49,616 1,538,107
Civil and Structure 694,629 21,533,496
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M99 N.10 [FuauueIniskaa luTeAwaviminiuihavay Tasldima TuTad

ausalfiseaiaeu el lanla Asidanisnan 3,096 Gasaoiu (7o) [58]

A LA aoaas v (1 w.a1. 2552)
Electric and Instrumentation 347,315 10,766,750
Computer System 248,082 7,690,536
Engineering and Supervising 357,238 11,074,369
Other 218,312 6,767,669
Total Plant Cost 3,304,449 102,437,917

@ d a

' 14
M3 A1 Suaanueeanseas luledsanminfuthduduTaolina Tula?

~ =2 [

duslfisnaiaeulallanlalugliigness fisidimsndn 3,096

Y

ansaou [58]

5183 avaals 1 @ w.a. 2552)

Raw Material & Product Yard

Palm Oil Tank 275272 845,432
Methanol Tank 215273 845,463
Hot Water Tank 12,121 375,751
FAME Tank 27,272 845,432
Glycerol Tank 4,000 124,000
Waste Water Tank 4,000 124,000
Oil Pump 3,636 112,716
Fresh Methanol Pump 2,727 84,537
Hot Water Pump 2,727 84,537
FAME Pump 3,636 112,716
Waste Glycerol Pump 3,182 98,642
Waste Water Pump 3,182 98,642
Lipase Storage Unit 4,000 124,000
Encapsulation Unit 4,000 124,000
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M3 n.11 [Juauvesnsnaa o leAwanmiiuihavaylasldma Tulag

P =3 [

Auslgnsesiiaeulmilanaluzdiignas Adidemsnana 3,096

U

ansnoIu (Av) [58]

UM aoaas 11 (U w.a. 2552)
Main Process Yard
Transesterification Vessel 501,820 15,556,420
Methanol Vessel 11,727 363,537
Waste Water Vessel 2,045 63,395
FAME Vessel 5,618 174,158
Glycerol Vessel 3,045 94,395
Waste Water Vessel 3,045 94,395
FAME Heater 27,273 845,463
Vessel Condenser 27,273 845,463
Vessel After Cooler 8,182 253,642
FAME Filter(1) 9,091 281,821
FAME Filter(2) 9,091 281,821
FAME Pump 3,182 98,642
Methanol Pump 27927 84,537
FAME Pump 3,182 98,642
Waste Glycerol Pump 2,727 84,537
Waste Water Pump AT 84,537
Utility Yard
Cooling Tower 13,636 422,716
Cooling Water Tank 9,091 281,821
Cooling Water Pump 2,727 84,537
Cooling Water Pump 2,727 84,537
Chilling Unit 69,000 27,273 845,463
Cthilling Water Tank 4,545 140,895
Chilling Water Pump 2,727 84,537
Chilling Water Pump 2 727 84,537
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M13199 .11 [JuasuveIntsnan 1y Tedwaniminiuihdudvlaeldima Tulad
auselgnsostiaeu ol lanlaluglitgaas fiddenswaa 3,096

AN (AD) [58]

518M3 aoaas 11N (1 w.e. 2552)

Steam Boiler Unit 45455 1,409,105
Hot Oil Heater Unit 72,727 2,254,537
Vacuum Pump Unit 9,091 281,821
Air Compressor Unit 18,182 563,642
Nitrogen Generator 33,636 1,042,716
Total Equipment Cost 996,327 30,886,137
Installation 99,633 3,088,614
Piping 298,898 9,265,841
Insulation and Painting 49816 1,544,307
Civil and Structure 697,429 21,620,296
Electric and Instrumentation 348,715 10,810,150
Computer System 249,082 7,721,536
Engineering and Supervising 358,678 11,119,009
Other 219,192 6,794,949
Total Plant Cost 3,317,769 102,850,837
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M3 1.12 [uaIuIVBIMIHanun lyaudunsizv lasldma Tuladuf agsWindu

nldgumgiigs Addamsnan 114,247 Gasdedu [59]

UM fMuasaas a1 @ w.a. 2552)

A100: Preprocessing 23 704
A200: Gasification 68 2,102
A300: Syngas Cleaning 34 1,039
A400: Fuel Synthesis 49 1,531
ASOO: Hydroprocessing 33 1,023
A600: Power Generation 46 1,414
AT700: Air Separation Unit 24 753
Balance of Plant 33 1,026
Total Installed Cost 309 9,591
Indirect Cost 130 4,021
Contingency 88 2,722
Working Capital 79 2,449
Total Capital Investment 606 18,783
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MINM N.13 WuamuveInsHaaun lyaudunsiz laoldima Tu Tadulasiiasy

ldgunaiis fimdimswda 88,493 Aasatu [59]

183 Muavams a1 @ wa. 2552)
A100: Preprocessing 23 704
A200: Gasification 28 874
A300: Syngas Cleaning 29 908
A400: Fuel Synthesis 59 1,820
ASOO: Hydroprocessing 30 915
A600: Power Generation 39 1,206
A700: Air Separation Unit 20 605
Balance of Plant 27 843
Total Installed Cost 254 7,874
Indirect Cost 107 3,323
Contingency 72 2,238
Working Capital 65 2,015
Total Capital Investment 498 15,450

M3197 n.14 L3uamummmswﬁmmimﬁuﬁamﬂ:ﬁﬂﬂ“l%'mﬂuia?flwiﬁ"lafmﬁﬁ

seUunan lalasulunssuiunmswaa NMdemsHan 367,123 8aseo Sy

[60]

N M3 duaeaas a1 @ w.a. 2552)
Hydroprocessing 49 1,510
Combustion 47 1,466
Pyrolysis and Oil Recovery 28 868
Pretreatment 20 626
Storage 6 180
"Utilities 9 282
Total Plant Cost 159 4,932
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M3 .15 QuasquvesmssdaunTadudunsizi aoldina Tulad inls lagqs

Tutiszvuwaalalasnulunszuiunsnas NRIAINIIHAR 602,740

anIAe U [60]

$18M3 Muavams s (A w.a. 2552)
Hydroprocessing 15 459
Combustion 46 1,423
Pyrolysis and Oil Recovery 28 868
Pretreatment 20 626

Storage 2 8

Utilities 5 =

Total Plant Cost 111 3,429
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H 1 [ a a @ o [V £
ms1an v.1 mldnelunszuiumsnaavesnsnanemusanniudilenaslanls

maTuTaomsminlulszime lne Afidansnan 150,000 aasaoTu [52]

318013 AvaAIIADANI vinaeans (1 w.a. 2552)
Materials and Chemicals 0.032 0.992
Energy 0.109 3.379
Wage and Addition 0.014 0.434
Maintenance 0.002 0.062
Miscellaneous 0.007 0.217
Fiscal Charges 0.029 0.899
Selling Expense 0.014 0.434
Waste Treatment 0.014 0.434
Total Operating Cost 0.221 6.851
Depreciation 0.036 1.116
Insurance 0.002 0.062
Total Investment Cost 0.038 1.178
Total Cost per Liter 0.259 8.029
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MmN v.2 Mmlsnwlunszuumsnaavesmswamemueaninrudeslasldimna lulad

MINIin NMAINTHAR 366,858 ansaeTu [53]

519013 aeamsAegnuIAnns | wimaeans Gl w.a. 2552)
Variable Cost 62 1.922
Fixed Cost 49 1.519
Average Return on Investment 126 3.906
Co-Product Credits -40 -1.24
Total Operating Cost 197 6.107
Capital Depreciation 46 1.426
Average Income Tax 49 1.519
Total Investment Cost 95 2.945
Total Cost per Liter 292 9.052
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15190 ¥.3 ﬁw‘l%’ﬁw“luﬂszmuﬂ15w§mmmm§mamuaamﬂﬁﬁ'u goa 11 uay

v Y ‘:sy o o 9/ s v d'o Y a a LY
F9913 Twadoadad Taoldima TuTadnsmin ficdanisnas 580,712 ansso U

[55]
1835 AvaAIsABNNAADY vinaeans (@) w.a. 2551)
Biomass to Boiler 0.000 0.00
CSL 0.156 1.28
Cellulase 0.350 2.87
Sulfuric Acid 0.041 0.34
Ammonia 0.207 1.70
Other Raw Materials 0.028 0.23
Waste Disposal 0.021 0.17
Electricity -0.132 - 1.08
Fixed Costs 0.172 1.41
Average Return on Investment 0.444 3.64
Total Operating Cost 1.29 10.54 ]
Capital Depreciation 0.243 1.99
Average Income Tax 0.183 1.50
Total Investment Cost 0.43 3.49
Total Cost per Liter 1.71 14.03
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M9 v.4 algnelunssuiumsnanvesnisnanenuoannsudes lagldima Tulad

UREERIATY NAGIMIWaR 275,639 aAsAoTu [53]

51803 ApAMSAEGNUIANIAS vnaeans (1 w.a. 2552)

Variable Cost 8 0.248
Fixed Cost 90 2.79

Average Return on Investment 147 4.557
CO-Product Credits -56 -1.736
Total Operating Cost 189 5.859
Capital Depreciation 51 1.581

Average Income Tax 54 1.674
Total Investment Cost 105 3.255
Total Cost per Liter 294 9.114
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Fad17 Inadsadad Taoldina Tuladudadiindy fdisanisnan 670,930

ansAoIU [56]

UMM AoaRsNoLNARDY vmaeans (1) w.a. 2553)

Catalysts 0.099 0.81

Olivine & Magnesium Oxide 0.007 0.06
Other Raw Materials 0.009 0.07
Waste Disposal 0.008 0.07
Electricity 0 0.00
Natural Gas 0 0.00
Fixed Costs 0.359 2.94
Average Return on Investment 0.575 4.71

Co-Product Credits -0.238 -1.95
Total Operating Cost 0.819 6.71

Capital Depreciation 0.378 3.10
Average Income Tax 0.115 0.94
Total Investment Cost 0.493 4.04
Total Cost per Liter 1.312 10.75
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[

Taoldma TuTaddus alfisnwiianse isidsnisnda 111,558 Aaseou [57]

3183 umaeans (1l w.a. 2550)

Methanol 5.017
Sulfuric Acid 0.059
Washing Water 0.001

Equipment Dependant 0.693
Llabor Dependant 0.252
Utilities 0.246
Administration 0.082
Laboratory 0.047
Insurance 0.037
Factory Expenses 0.183
Fringe Benefits 0.055
Supervision 0.027
Operating Supplies 0.014
Credits for Glycerol -1.756
Total Operating Cost 4.956
Depreciation 0.548

Interest and Tax 0.773

Total Investment Cost 1.321

Total Cost per Liter 6.28




202
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wa Tuladdus sl gasnsiamasmiulfasouemmesdindu
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NMAINITHAA 111,558 anTaIY [57]

183 vmasans (J w.a. 2550)
Methanol 2.509
Sulfuric Acid 0.118
Washing Water 0.001
.Equipment Dependant 0.779
Labor Dependant 0.377
Utilities 0.210
Administration 0.098
Insurance 0.039
Factory Expenses 0.193
Fringe Benefits 0.065
Supervision 0.033
Operating Supplies 0.016
Credits for Glycerol - 1.833
Total Operating Cost 2.605
Depreciation 0.707
Interest and Tax 0.773
Total Investment Cost 1.481
Total Cost per Liter 4.09
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maluladdusalfasosiawa fiddsnsnin 3,096 ansaoTu [58]

3183 vmaeans @l w.a. 2552)
Methanol 4.320
Tap Water 0.002
Sodium Hydroxide 0.164
HCI 2.037
Utilities
Steam 0.002
Electricity (kWh) 0.022
Repair ' 0.001
Glycerol -2.680
Total Operating Cost 3.868
Depreciation 2.447
Interest and Tax 0.816
Total Investment Cost 3.262
Total Cost per Liter 7.13 J
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@ ] aaa a 3 Ao a a 1w
waluladiusafisoiinvownis fisidimsnan 111,558 Saseinsu [57]

[ ' A o«
318015 vnaeans (i w.a. 2550)
Methanol 2.542
Solid Resins 19.219
Washing Water 0.000
Equipment Dependant 0.471
Lai)or Dependant 0.252
Utilities 1.291
Administration 0.065
Insurance 0.023
Factory Expenses 0.115
Fringe Benefits 0.044
Supervision 0.022
Operating Supplies 0.011
Credits for Glycerol -2.462
Total Operating Cost 21.593
Depreciation 1.152
Interest and Tax 0.785
Total Investment Cost 1.937
Total Cost per Liter 23.53
——
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ma Tulatdusalfzoridaeu lod lawa Adideansnda 3,096 dasdou

(58]
3183 vInaeans @ w.a. 2552)

Methanol 4.320
Tap Water 0.001
Lipase 160.799
Utilities

Steam 0.001
Electricity (kWh) 0.013
Repair 0.005
Glycerol - 5.360
Total Operating Cost 159.780
Depreciation 16.404
Interest and Tax 5.468
Total Investment Cost 21.872
Total Cost per Liter 181.65
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maTuladdusslfasosiaeu lal lanalugiiignas iddamswaa 3,096

U

ansAB U [58]

3183 vInaeans () w.a. 2552)

Methanol 4.320
Tap Water 0.001
Lipase 32.160
k-éarrageenan 2.680
KCl 0.145
Utilities

Steam 0.001
Electricity (kWh) 0.013
Repair 0.002
Glycerol - 5.360
Total Operating Cost 33.962
Depreciation 5.063
Interest and Tax 1.688
Total Investment Cost 6.751
Total Cost per Liter 40.71
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319N v.12 mlsnelunszurumsndavesmsnaaun Tsaudunsiey lasldma Tulad

[

o a L d' % a d‘ o a a 1 [
unadindunlygungiige tasmswan 114,247 aasdeTu [59]

S1UM3 vnaeans (U w.a. 2552)

Fixed Costs 10.41

Variable Costs 8.92

Utilities 43.12

Co-product Credits -4.46
: Total Operating Costs 57.99

Capital Depreciation 19.33

Average Income Tax 16.35

Total Investment Cost 35.68

Total Cost per Liter 93.67

t:' 1 91 a a =1 @ o 9 s
m31en v.13 mldnelunszuiunsnaavesnseanun lodudunsizy laoldmalulad

o a ! Y Ao Ao w a a 1w
unadlindunlyguugiidr Afdenisnan 88,493 Aasaoiu [59]

NUMI U]Tlﬂ'ﬂaﬂi (?J N.A. 2552)
Fixed Costs 11.52
Variable Costs 12.48
Utilities 46.07
Co-product Credits -6.72
Total Operating Costs 63.34
Capital Depreciation 21.11
Average Income Tax 17.28
Total Investment Cost 38.39
Total Cost per Liter 101.73
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malulagns laganiiszuundalalasoulunszuiunsnas

fifndamsnin 367,123 Ansde Sy [60]
51UM3 Aoaa1sAoNNanDY vnaeans @ w.a. 2552)

Fixed Costs 0.33 2.66
Catalyst 0.05 0.42
Electricity 0.16 1.34
Solids Disposal 0.05 0.42
Hydrogen 0.00 0.00
Utilities 0.64 5.20
Co-product Credits -0.32 -2.61
Total Operating Cost 0.91 7.43
Capital Depreciation 0.34 27 5

Average Income Tax 0.26 2.16

Total Investment Cost 0.60 4.91

Total Cost per Liter 1.51 12.34
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31803 apamIsneNNaRDY vinaeans (il w.a. 2552)
Fixed Costs 0.16 12277
Catalyst 0.03 0.25
Electricity 0.08 0.69
Solids Disposal 0.03 0.25
Hydrogen 0.41 3.33
Utilities 0.31 2.55
Co-product Credits -0.10 -0.83
Total Operating Cost 0.92 7.52
Capital Depreciation 0.15 1.21
Average Income Tax 0.12 0.96
Total Investment Cost 0.27 2.17
Total Cost per Liter 1.18 9.69
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