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in Chiang Mai Province

e fendies’ uay Iau Aasanade’

Wichuta Kuymamuang® and Jirakom Sirisrisakulchai®

UNANED

n1sAnwIATIldTagUuszasAiioTiaseauularnalseloviluifniunisidu
LsEgANEns diaNtazdsinaenvadlasinisudnliiianfiiefinimainnisilnavees lay
= [ [ = 1 Ve 1 = I~ a A dd' a v o o a
Anw a damdaieslvd  gAnwiwdamsAnwidu 2 nsal fie N3N 1 USENTUMAnUezwaERER
Il nsdin 2 vSgnmaalniin Fadandadeddnifivsunaesiiuauynet Tul 2559 dusuu
YYLLNUTU 373 AUFDTU K130 6 haufusal 198 NanN1SAN®IRINAID @NUNTLUSEULIBUNIS
899U 2 JUWUU eLUIBuLTIBUAMUANAN I RSILaEN 190y e limalenyuiiveyaleny
Usenaumsdnduloasu mﬂ”gﬁmumuiamaﬁaLa'%:uﬂWiwﬁmlwﬁwmﬂwé’aammuﬁauuﬁaz
Ussinmaomadimingay danuAuaalfinunIsEu AuLATYgAans denulasdanaey
fvaulunn1sfinymesgiauyunanauwulasinisnanliihainiedininainnisilinay
% =1 o w Aa [ 1 v [ dy Y a @
vur Meldssidguanenssumsmiuiammdsnuimenissugelninanguaalivuiedn
1 Tasansnanlnianndsnunyudsuluwuy Feed-in Tariff (s sauuaseiing w.e.
2558 FAMNUATNIITUTE 5.60 Un/mie Uszeziianativayy 10 U msiaseiusenausig
AdugaAnaUszleydans (Net Benefits) NPV IRR B/C Ratio wag Pay Back Period
woNINUU LAUINaNIENUADFIALLALEILIAADILTIUINITUT AIAULAFIVIIUITE fo
lasansudalnfinlagldfinetininainnisilenaveeelaiianududn mniarsuniiinanseny
P a s \ ~a Av ¥ o W a ~ \ ¢ a
VTN NANTAATIEINUT N3N 1 USEmSuidavesuasndnlnd Jyarmadsylovigns
(Net Benefit) Ynfiu 24,547,454 un NPV 11U 12,456,734 U9 8RS INARBULVILSDAUYY
(B/C ratio) 1.01 dnsmanauununielu (IRR) Wiy 10% seeiiaiAunu 6 U In1sAununeu
ATUDNELATINIG FAANUANAIUNITRY NARBUWIUNNAFIAN Ty vadu 15,920,960 U

= 1 v

P o [ a 61 ! A a a X [d
LUBUINAFRBULNUNINEIANUILATIZUTIU WUNIN TN 1 MH@@W%‘U‘UUHQVW (NPV) pgauLly

Y 9



23,615,998 UM ShIIMANBULMLFDAYU (B/C ratio) sty 1.02 Shamansuunumely
(IRR) Wity 13% w Sn91Anan 8% Tevevnatfuyu 6 I fmsfuyurieunsueiglasinig
Frudsuwindon rsanfiwiTeunszanainnisdanisvezyados 411U 33,625 fu
msuaulaoenlediiiouin/d funansenureiddiavesnuluguruiiinanfanssuilanay
Yoz WU saRwinunauinansenuniniige lnslamizgaruardinauimiuiuuss udlidwa
nsznuiuauam lifivansenunaivinuundaiuufuuag iy udsousanuezsiliouy
siugmAee fatu nsdlil 1 fanududinunsfusegiuasgmans wagdannden
Tuveiientunsan 2 uSemuanldi fyarmauselevians wiiu - 42,887,654 um NPV
Wiy -35,474,780 U SRS IHaADULVURBAUYNU (B/C ratio) Wiy 0.85 895 INARBULNY
aeilu (RR) iy -4% szeganaunu iuenglasans Jskiifuigeuiudenisasu eth
HANSENUMIEUEIALLNIANTa WU NPV Windudndesdy 34,318,268 U LASIHAAU
B/C ratio A4LAY 0.85 IRR ALLAN -4% 04 8NT1ANAA 8% HTEELIAAUNU LAUBIYLATINT
fathu nsdifl 2 FeldduAmeiunisiusasiuasugenans duie wanisAnwiatiuayuly
fadalsdlaiannfetanmannstlinavuesuuiuifiivasilinavessuieUsznoufaniawan
TrlfhsauiuAanismdnves

J o o/ %4

AdAgy: Aunuuasnalsglenl lassnisudalni, fMetninainnisilinavvey,nsidnves

Abstract

This independent study investigates costs and benefits of the recovery and use of
landfill biogas in Municipal solid waste (MSW) landfills-to-Energy Project in Chiang Mai
Province. In 2016, MSW in Chiang Mai increased rapidly by approximately 373 tons/day
or 600,000 tons/year, due to rapid industrialization and urbanization. The study is divided
into 2 scenarios. The first scenario is energy production using Integrated Waste Disposal
Facilities with a biogas power plant. The second scenario is energy production using
merely biogas power plant. This study compares both direct and indirect costs and
benefits in the analyses. The private sector can use the study result as a guideline for
investment decisions. In additions, the public sector can also use the result for
appropriate policy choice in promoting renewable energy that is financially,
economically, and environmentally feasible. The scope of the study follows the Energy
Regulatory Commission Regulation on Power Purchase from Very Small Power Producers

- renewable energy power generation project with Feed-in Tariff (exclude solar energy)



5.60 Bath/kWh for 10 years. This study attempts to monetize the benefits of waste-to-
energy project using NPV, IRR, B/C Ration and pay-back period as indicators, including
sensitivity analysis, and at the same time assessing social and environmental impacts of
such project. The hypothesis of the study is stand-alone power plant using biogas from
MSW landfills project is not viable when externalities are considered.

Results from the first scenario show a net benefit of 24,547,454 baht. The
financial feasibility analyses result in an NPV of 12,456,734 baht with B/C ratio 1.01, IRR
10%, and pay-back period 6 years. The economic feasibility analyses result in an NPV of
23,615,998 baht with B/C ratio 1.02, an IRR 13%. Results from the second scenario show
a net benefit of -42,887,654 Bath. The financial feasibility analyses result in an NPV of -
35,474,780 baht with B/C ratio 0.85, IRR -4 %, and pay-back period over the project
timeframe. The economic feasibility analyses result in an NPV of -34,318,268 baht
with B/C ratio 0.85, IRR -4%, and pay-back period over the project timeframe. With
regards to environmental and social impact assessment, both scenarios could reduce
the greenhouse gas emission approximately 33,625 ton as pricing 200 bath/ton with a
value of 60,525,000 Bath over the project life. That is, results of this study suggest that
biogas power plant from MSW should be located near the landfill or the biogas power
plant business should be operated together with the waste disposal business.
Keywords: Biogas, Biogas engine, Landfill gas, Waste management, Power plant for waste
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