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##5287636120 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT

KEYWORDS : ELECTRICITY PRODUCTION / BIOGAS / WASTE / FRESH-FOOD / TALAD-

THAI
PARIPHAT CHUENGCHAICHANA : POTENTIAL ANALYSIS OF FRESH-FOOD
MARKET WASTE FOR BIOGAS PRODUCTION TO ELECTRICITY ; CASE STUDY
TALAD-THAI. THESIS ADVISOR : SUPAWAT VIVANPATARAKIJ, D.ENG., 95 PP.

Nowadays we are facing in any direction, it is impossible to deny the demand for
energy has increased over the years. Which is one of several energy is as important as the
primary means of electricity. The power is more desirable in the household, small
businesses and in the industry. This article is a study and evaluation of the potential
possibilities of increasing the ability to generate electricity within the community. We use the
garbage and waste organic material from the market and waste within the community to
produce biogas by Dry Fermentation technology then use the gas engine generator to
produce electricity to the community. The results of the study in the amount of waste that
can be used to produce biogas along the year of 2553 found that the average amount of
garbage within the market is equal to 94.19 tons per day, which was found to be capable of
producing gas at 17,806.58 cubic meters per day. It can produce electricity at 12,642.67 -
24,929.21 kWh, or 0.53 - 1.04 MW (from up to 1 cubic meter of gas per amount of electricity
at 0.71 and 1.4 kWh) from the calculated, and assess the costs and revenues of the project,
it was found that Income in the distribution of electricity and sale of fertilizer from the rest of
the biogas process. The minimum value is 67,093.58 baht per day and the maximum is
located at 103,142.31 baht per day in addition to that it also reduces the cost of

transportation of garbage from the community at 4,857.91 baht per day.
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Fixed-dome type bio-gas plant.
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Underground
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e A

Floating gas-holder type bio-gas plant.
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A, 9.05 10.58 -
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a

ARNE UATINATITINIWAINNTZUAUNITUA L AUNABAINNTeiat aaN T FENI N INTRYAL
tuazgnausanuInieuenisandn danndngauludiuiianuisoiiuiannuiie wazldussq
o 6 ldl o = 1 o o <1 + 1 dj % 09; 1 o 1

Aoefiainldane vivauanatsdmiuiiuiloudinsnsns demalfnludanaainisainiig
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s (lsiAn dauinnisiudalnih (Adder) | 63,680.06 | 86,924.00 91,667.75 96,411.42 | uW/iAu
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Y AzanN18939A7EUNN (AF) 11 (AF) 13fiag mdreanalan aamﬂmﬂu (Fe 2na11lan)
[
At Fr 2nada nit. wiaiy Fy aned@n g misaanetldn wn AU Fy anaids nln. wiaiy Fy 2ned@n g mdeanetlan
aq1iu win ArlEanenuulauaresigreniy. wiaunssian uuas wnifaqiiy wn ArlEensulauaizaes nvin. uiannssias
889 N, $antlaqiiiy naeneds nn. nadaqiiy

SUN N-1 UAASUANNITATUILAT Ft
3. avAlsznauveden F,
1 dla’ a o 1 d” a I dy v
3.1. ANI@RIWAI1Y (Base Fuel Cost : BFC) AMuanaInA1dainas Agelnili uay
Al amNuleLne 10935y NaenndesiuAl F anadanluaanimaungenian
2554-Feman 2554 N lFlupnnilngaudnuan 95.81 anadmdsaaneyan

BFC HAtaaawinfiy 210.28 anned/maeansas Aos Uszaininismsansgdely

ntlaqiiu
AU AT NEURAE TIARBUNG HNIAN 2554 — BIMIAN 2554 HAn
o del
D
TNTULAN 23.64 UNN/ANT

RPEIEIL T 28.59 UN/ART
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ANT95INTNR
g1 neuazan 250.05 U n/auing
JDA 232.71 U/AuENg
fimesuaznden 303.78 un/auing
aunszile 43.89 U/AuENg
an st 569.7 UN/FiL

TneAnldaneluduaemas Adelniluazanldaamuulaungvessy

DALLYINAL216.13 aRNA/MUnanads iHawnA danandfuaninasaiananlusninan

WOBNIAN 2554 — RIWAN 2554 Ae 1) Budagnaaussminszan i 13 1E ninann

douaAN13a AN uNWIeINTg N TuLl 2551-2553 Ledauauau 2,600 E1uunm

1198 4.64 ARNNA/MUILUNLRS WAT 2) QWA AF NENAINGIANNIIAN 2554 - L1811 2554

N1AR LIARBUNGHNIAN 2554 — BANIAN 2554 AU 678 AIULNYN 45 1.21 AR9F/

PUEUNEIED LAIAZHAT BFC ANM5UNNTANUINLAN Ft A9uFLAAY fenei 2554 1ilugiull

WiINAL 210.28 @RINA/MUIEUNERS AIRITIS

3.2.

3.3.

A1514 N-1 AN BFC AM5UN12ANUILAN Ft BOUFLARL fTueneil 2554

(@RNNA/MUITN 1)

- - .
Araewnds Adelniuazenlidenuuleungesiy wae 1] 216.13

RuiSusnsnienluan F, w.e.54 — 4.n.54

AIUAANITAVUH 2551 — 2553 41U 2,600 A1UL 2] 4.64
AF d.A.54 —14.81.54 [3] 1.21
BFC dawfunisAnuanidn F, fausiiiiau fueanaw 2554 usull (4] = [1]- [2] - [3] 210.28

szanaunnsan@ainasisslniinues nvle. dsynaudaadssunninisAidamag
09/ o 09/ o a 2% a a & dl [~1 % o P
Wnsiumn WsiuRaa Anmassnann antus wazaw) dwsiu lnatEuunisld
TRNAILAAT AR LI AT RN AT AT

v v
dszanninisendalinaingudsa Wianay dsenaudaelszuininisengalniin
annistsEmlueze nk. fuaniningasyanalun) (Independent Power
Producers : IPPs) §uanlniinsneidn (Small Power Producers : SPPs) LagATa
Tihannsinsdszina (@rsnsuigilszatdlng dssaauatn naide uazbu)
sanniarme i lugtluusan) Frae inanninan i usazsalsznandae

d71184 1) ANANNEANANE (Availability Payments : AP) kag 2) Anwaaailwiin
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(Energy Payments : EP) ua¥ 3) Anldanamuuleune1e9sy (Policy Expense : PE)
Tugqureslselwilendy

dsznunanldanamuuleunaaesiy (Policy Expense : PE) Usznausae

1
=

dszanninig 1) Ruihaadineswuimun iinen W viseuyiiesdun 1§y

HANIENUANNNITANENINWEd 199 AN waan 17 WA 2) Rudiuiiusanfude

il 7 nlw. neln. anelidugu@s winsadnunn (Very Small Power Producers

1 VSPPs) uazi nwn. analifiulasanisijuaniwinsnaidn (Small Power Producers

: SPPs) 1lufiu sonviapn lanamnuleunavesisau

Fuel Adjustment Cost : FAC AM4204aNN d2UsN9521dN “Uszanaunisanldang lu

Ameinae+” (Estimated Fuel Cost : EFC) mudie 3.2-3.4 il “Aiaeimaagau”

pnde 3.1 Tueantlaqiiu wisfoe tsznaninismiseanedansan 4 el

faqii lidnaen FAC wagsemianneilan Seasiauwinduen F, anadan Ty
ad 2 /A ) 0

NIUNLBALNNIANNTNIAT NN LTI WALE]

HRAAZANENNIANNIATIHNUNT (Accumulate Factor : AF) AR @9UAN9TZNaNg “A
dla dyauvun = =S dll 4‘ dluﬁ' ’

F, Mfinuase” fiu “An F, Banifil’” azadaed99aniiund se1aazian “duuan

A [~3 a 1 a a 1 U = [~3 A a " [<] ” A [3 a 1 dl

AR LALRWAN Ft A39Aune1An F, Baniiy wsaian “duau” Aa 1fiuRudn F, 7

\NATUATIENNGAT F, Beniiu
= o o o [ e v

F, anean dudiaantiaaiiu Auaniainuasnaed “FAC vnatlaqiiu aiudie 3.5
F9NAL “HRARLANINNIANNIANHIUNT” ANT 3.6 19898 UzHInun1TvL0el
Melananilaqiii azlfidnaen F, anelanean dAmduianifuludnwingu
ABATINIR 4 1hau Hludnsniauaveauld WiGaniuaing Wi nnissinm &

1 [<] & I =
gl aneA/Maganalan
F, an8ds Usznaudiog F, 1neae nWw. way F, anags nin. Tae F, anads nw,
) = U 1 al o dl
ATUIUANN F, 2nelan Aasag Ussnnnunisusiieanadaneanilaqiii # nww. ane
WA sinRuAn e muulaungvesiyludinees nvlu. wskien wiaeany
dei . 289 N, 9aniaqiii dnsaRlEdmiu nlu. Genfuan . Wit

Huivdaenily amedmdasanads 43 Fanads nin. Arnuanluiiuesimanmii

v
o

4AIN19AUIAN F, aanudnnisanudia 2 adunsnagiifluges F, 1A

4.1.

FAC+AF

Fanailan=
EU
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T FAC  Ae dousissydnadssinainisdn@amasans nue. Aaelniinaanisdniin
AN me'ﬂfﬁ@hﬂmuuiﬂmmmi{g (EFC) fu ﬁ’]L?ﬂD@Lwaxﬁ 31U (BFC)
Tusanifaqiiu Judsenilu umn
AF A8 gous9a9RuAn F 439 LazRuAn F, aniiu ArANENNIANIATIHY

= 1

N1 (Accumulate Factor : AF) Anidaendly unn

1 1
=

EU  Aa dszanunisudasmnadani nvw. nan. ane 14w (ldsaumdaeh
Fau1a1n VSPP wnanelan) uaz niu. aneiliignénmse lusamilagi &
vidaenslu wdogl (Aladma-dalug vide kilowatt-hour Eeineiaiflu kKWh e
1ael)

4.2. FAC=EFC-BFC*ES
g EFC Ao tszunnuinnsdidamases nvla. Araelwiinannlsslnilnienty uay

A lEnamuuleLngyedy (Estimated Fuel Cost : EFC) lwiamtlaqiiusan
4 ey Nvdaanuuim

BFC Aa @”mﬁmﬁyﬂmaqgm (Base Fuel Cost : BFC) FhusmanFndamas Ande
T wazplanemuulaunaeesiy lwnangenian 2554 - swnan
2554 fiaannkesruA F, 11e1fan TR ung N1 AN 2554-FaAN
2554 ﬁ@qﬂ’fiﬁlumVLWWﬁgmﬁmu 95.81 &MNaF/MaEanean BFC 1ea
WINAL 210.28 AANA/MUILIUNEIAS

ES  Ae Ussinniniswdaesamined il anedsli v, nvin. LazgNAIAee T

v A 1 [ 1
sntlaqiiy Jvsdenilu wdog

4.3. EFC=Fuel+Purchase+PE

Tt Fuel Ao UszanmunisAndem@ses n. lusantlaqui fmdadiy um
Purchase A8 UszanaunisAnde lifhannieny lusamtlaquiy fdedy un
PE Ao Uszunnunisen lanamuuleunavesdy lumadaqiii Audas
duun

4.4. Fuel= ). (PitQit)
Ipel  Pit A Uszanninissan@anastned i 1uaau t dvdqendlu uan / ans um

% A A o % A dgj a
aUUNE NI UIN/AU LAFLATUAUDILTALNAS

~

Qit  Aa UszanaunistBununsld@awmacnied i luinaw t il ang A1u

I o ¥

17g) vga 61 UAIUGTHATDILTD WA
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4.5. purchase= Y, [(APjt)+(EPit)]

Toe APt Ae dsznnunisanadundanana ininaesgnas i anaused | Auos
i un

EPt A Uszanmunisanasnwlniin Anldaneaniines sanviaanldanamnu

o Y a v d‘ A 1 [<1
wlauneesigresfuaniWilnenausmed | Audaeilu um

4.6. PE= Z[(VSPP addenkt) ]+ X (PDFkt) + etc.
Ipel VSPP adder kt A8 ﬂ’a‘vw’]mmil,\‘lumuLWN?Wﬂﬂ‘i‘].l%'ﬂ‘l’\l%l’]@ﬁﬂ VSPP 983 N,

vide nin. e k ludew t oy U
PDFkt A UszanunnsRunasuimun Wi (Power Development Fund :
PDF) aalsalninaasaunisiniln uazRunasyuiamun i
dounsudalWilnain VSPP 929 nvu. 138 nWA. 9187 k luiAen
= 1 [~1
t Nuidnenilie U
Etc. Ao szanaunisanlfanamnulauneuesigaus (Ete.) Andaeniy
1N

4.7. Accumulated Factor 'AF

AF=Rup" F, ENnTEN- [F, P8LANIATRIUNTEU 1afiH1um]
Toe RuAnF, @'mqmmmummmmmmmsn'a”LWWWqﬂ‘ENVLWWqL@ﬂw uazAn ldanemuN

uleunevesdy ARpaua (Actual Fuel Cost : AFC) yiams ﬁﬂﬁqmﬁﬁmwawgm Twanm
dl 1 A o 1 1 dl 1 al 1 [~ al dl
AN 4 e sauiue AF Tumaiausafdiuuniviaedu un F anataneed

1 (P o 1 dl g V6 ¥ A <3 dl 1 = 1 [ 1
NIUNT N ARTIAN F, V]‘ﬂléilIFIGLMSLﬂL?EIﬂLﬂ‘]JGLH\‘]’JﬂVIN’]uN’] Tndasniluuan/miag

1
=

EU saaiiinunnwiniu wdasanadany nvlu. nvln. ane W w0 waz nvle. a1eliignén
da &L o A = A g :

R34 MNRTUAT Tusandeinunngan 4 ey Jubedu oy
4.8. F, 118189 nnu.

Fa18Uan x EUyea- PEvea

A Lo F, 2neids nlu.=
ESwvea |

Tr EUye, A0 dszunaunismbasnuiiied nu, ane i1 IR santlaqiii (o)
PEyes P2 UszrnauAnldanemunlauneaedy Tudiues nu. sanifaquiu (uan)
ES,., A8 Usznmunismidagdnmited nvu. ane’li nilw. sntlaqiiu (M)
4.9. F, 18189 A

F, 2181/aN x EUpga- EUpga

Auun i F, 28189 nWn.=
ESpea



Tngl

65

EUpe, A0 Uszanunisusiaganudnen nnn. ane i1 In#iN wantlaqiii (o)
PEc, P8 tUszanuAnldanemnulaunavesdy Tudauaes nnn. wntlaqiiis (umn)

ESpes A0 Uszannunisuaganuna® nwu. 1nalit nwn. vanilaqiiis (uidag)
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Auauidiesia (sev)
it 6 Aa'lvny 0 10 fa sufieans | B
wed 1 wef 2 wes 3 waf 4 wes [ wef | fedu (sew) | sausedu (1)
WA | 0| dntsan | gon | A0 | dntean | 9N | B0 | dndsan | 9w | B0 | dn+ean | 9on | 16 17
1 2 2 2 2 2 10 90.26
2 2 2 2 8 75.08
3 0 0.00
4 3 3 3 2 3 3 17 150.57
5 2 2 3 3 3 2 15 131.80
6 2 2 2 2 2 10 90.26
7 1 2 2 3 3 11 105.03
8 2 2 2 2 2 10 90.26
9 2 2 2 2 2 2 12 105.44
10 0 0.00
1M 3 3 3 3 3 3 18 158.16
12 1 3 3 3 3 3 16 142.98
13 2 3 2 3 3 13 120.21
14 2 2 2 2 2 10 90.26
15 3 3 3 3 2 14 124.21
16 2 2 2 2 2 10 90.26
17 2 2 2 2 2 10 90.26
18 2 2 2 2 8 75.08
19 3 3 3 3 12 112.62
20 2 2 3 3 3 13 120.21
21 3 3 3 3 12 112.62
22 2 2 2 2 8 75.08
23 2 2 2 2 8 75.08
24 1 2 2 2 2 2 11 97.85
25 2 3 2 3 3 13 120.21
26 3 3 3 3 3 15 135.39
27 3 3 3 2 2 13 113.03
28 2 2 3 2 2 11 97.85
29 2 3 3 3 11 105.03
30 1 3 3 3 3 13 120.21
31 1 3 3 3 2 12 109.03
794 0 0 12 0 0 54 0 0 7 0 0 64 73 70 344 3124.33
Lﬁgﬂ 0 0 2 0 0 2 0 0 2 0 0 2 3 2 11 100.78
&mnuiieniaadesedu 11 e
Brnnsezadesedi 101 B/
NUNIUR iﬁﬁﬁﬂmmﬂm 6 &a (dn) 5.01 piLd ﬁwﬁﬁmmmn 10 &A@ 11.18 )
iﬁﬂﬁﬂUiinﬂin 6 e (Hn+181z39) 6.27 Bt
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 6 &8 (1823N) 7.59 P
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. P
RIUIULNLIN (3BL)

Ui 6 &a'lvn) 0 10 §a LT Bunniang
1waf 1 wes 2 wef 3 wed 4 wed [ wef | dedu(sey) | usedu ()
AN | En | dntean | en | S0 | dnegen | san | G0 | dn+ean | 9on | 60 | dn+gan | 9w | 16 17
1 1 3 3 3 10 95.09
2 1 3 3 3 3 13 126.83
3 1 2 2 3 2 10 98.15
4 3 3 3 3 12 117.78
5 1 3 2 2 2 10 96.62
6 3 3 3 3 12 117.78
7 2 1 2 3 3 2 13 125.30
8 2 3 3 3 1" 108.73
9 1 4 3 3 1 108.73
10 1 2 1 2 6 58.89
1M 3 3 3 3 12 117.78
12 2 1 3 2 3 11 107.20
13 3 3 3 2 3 14 134.35
14 2 2 3 3 3 13 126.83
15 3 3 3 3 12 117.78
16 3 3 3 3 12 117.78
17 3 3 2 2 10 96.62
18 2 2 3 3 10 99.68
19 3 3 3 3 12 117.78
20 3 3 3 3 12 117.78
21 3 3 3 3 12 117.78
22 4 4 3 3 14 135.88
23 1 4 4 3 4 16 155.51
24 4 4 3 3 14 135.88
25 4 3 3 3 13 126.83
26 3 3 2 3 11 107.20
27 3 3 3 2 11 107.20
28 2 3 3 3 3 14 135.88
794 0 0 7 0 0 17 0 0 70 0 0 84 e 76 331 3229.64
Lﬂgﬂ 0 0 2 0 0 2 0 0 3 0 0 3 3 3 12 115.34
&mauieniaadesiedu 12 e
WBrnnsezadesedi 115 B/
UG iﬁﬂﬁﬂmmnm 6 &a (3n) 5.01 44
fﬁwﬁﬂmmmn 6 &8 (An+a8z3N) 6.27 i
iﬁﬂﬁﬂmmnm 6 fa (18z393) 9.05 Bt
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 10 &0 1058  fiu
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- P
AUIULNLIN (781)

Jui 6 dalvny 0 10 §a ST FBunsang
wed 1 wes 2 wef 3 waf 4 wes | waef | fedu(sau) [ sausedu (L)
Fa | an | dn+aan | 29n | dn | dneson | 9on | a0 | dnson | son | dn | dntsan | s | 16 17
1 3 3 3 3 12 117.78
2 3 2 3 3 1M 108.73
3 3 3 3 3 12 117.78
4 3 3 3 3 12 117.78
5 3 2 3 3 1M 108.73
6 3 3 3 3 12 117.78
7 2 3 3 2 2 12 114.72
8 3 3 3 2 11 107.20
9 2 3 3 3 1M 108.73
10 3 3 3 3 12 117.78
1M 3 3 3 3 12 117.78
12 3 3 3 3 12 117.78
13 3 3 3 3 12 117.78
14 2 3 3 3 2 13 125.30
15 3 3 3 3 12 117.78
16 3 3 4 1 11 107.20
17 3 3 2 3 1M 107.20
18 3 3 3 3 12 117.78
19 3 3 3 2 1M 107.20
20 3 3 3 2 1M 107.20
21 3 3 3 2 11 102.61
22 3 3 3 3 12 113.19
23 3 3 3 3 12 113.19
24 3 3 3 3 12 113.19
25 3 3 3 3 12 113.19
26 2 1 3 3 3 12 113.19
27 3 3 3 3 12 113.19
28 3 3 3 3 12 0.00
29 1 4 4 3 12 113.19
30 4 4 4 3 15 140.34
31 4 3 3 3 1 14 132.82
794 0 0 32 0 0 5 0 0 94 0 0 93 9 54 369 3448.11
L’il?ﬁ;l 0 0 3 0 0 2 0 0 3 0 0 3 3 3 12 111.23
Suidiesiaadesedi 12 e
WBrnnsezadesedi 111 /A
NNEIUR) fﬁwﬁﬂmmnm 6 &ia (n) 5.01 i
winussnnen 6 fa (An+aezsan) 6.27 44
ﬁﬁm‘lﬂmmnm 6 &8 (18239N) 9.05 piu
iﬂﬂﬁﬂUiinﬂia 10 &2 1058 A
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Auauidiesia (sev)
it 6 Aa'lvny 0 10 §a T Bunniang
wed 1 wes 2 wes 3 wes 4 wes [ wef | sedu(sen) | sausedu ()
weel | B0 | dntean | son | dn | dneean | san | B0 | dn+san | 99w | 0 | dndsan | son | 16 17
1 3 3 2 3 1M 107.20
2 3 3 3 3 12 113.19
3 4 4 3 1 12 114.72
4 4 4 1 9 82.98
5 4 4 2 10 93.56
6 4 4 3 4 15 146.46
7 4 2 4 4 4 18 175.14
8 2 1 1 2 2 2 10 96.62
9 3 3 3 2 2 13 123.77
10 3 3 3 2 2 13 123.77
1M 3 2 2 2 2 1M 105.67
12 2 2 3 1 2 10 95.09
13 2 3 2 1 2 10 95.09
14 2 2 2 2 8 75.46
15 2 2 3 1 8 73.93
16 3 3 1 2 2 11 105.67
17 2 2 3 2 2 1M 105.67
18 3 2 3 2 2 12 114.72
19 3 3 3 3 2 14 134.35
20 3 2 2 3 3 13 126.83
21 4 4 3 3 14 135.88
22 3 3 3 3 12 117.78
23 4 6 4 4 18 175.14
24 2 4 4 3 3 16 153.98
25 5 5 4 3 17 164.56
26 6 6 3 3 18 172.08
27 6 2 3 3 3 17 163.03
28 5 6 2 3 3 19 181.13
29 5 4 5 3 3 20 190.18
30 5 4 3 3 3 18 172.08
794 0 0 94 0 0 10 0 0 67 0 0 88 69 72 400 3835.73
Lﬂgﬂ 0 0 3 0 0 3 0 0 3 0 0 3 3 3 13 127.86
&nuiiesiaainsiedi 13 W
Bunnmesiedesedi 128 /U
UG iﬁﬂﬁﬂUiTwnia 6 &a (8n) 5.01 44
fﬁwﬁﬂmmnm 6 &a (An+a8z39N) 6.27 i
iﬁﬂﬁﬂUiTwnia 6 fa (18z393) 9.05 44

v
wuinusmnen 10 4o 1058 i
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Auauidiesia (sev)
it 6 Aa'lvny 0 10 §a T Bunniang
wed 1 wes 2 wes 3 waf 4 wes [ wef | sedu(sen) | sausedu (1)
wa | d0n | dn+gen | san | G0 | dn+ean | 9o | 0 | ffndsan | gow | A0 | dntsen | saw | 16 17
1 4 4 5 2 3 18 170.55
2 4 3 4 3 3 17 163.03
3 4 4 4 3 3 18 172.08
4 3 4 3 3 3 16 153.98
5 3 5 3 3 3 17 163.03
6 4 3 1 3 3 14 135.88
7 4 4 1 3 3 15 144.93
8 3 4 2 3 3 15 144.93
9 4 4 4 2 2 16 150.92
10 1 2 3 3 9 90.63
1M 3 4 3 3 4 17 164.56
12 2 3 2 4 4 15 147.99
13 2 3 4 3 3 15 144.93
14 2 4 1 3 3 13 126.83
15 2 3 2 3 3 13 126.83
16 4 4 3 2 2 15 141.87
17 2 2 4 3 3 14 135.88
18 4 5 2 3 14 134.35
19 2 2 4 5 13 131.42
20 1 2 4 4 1M 111.79
21 1 1 5 5 12 123.90
22 1 1 5 5 12 123.90
23 4 4 3 3 14 135.88
24 1 1 5 5 12 123.90
25 2 1 2 4 4 13 129.89
26 4 6 6 3 1 20 187.12
27 1 6 4 2 4 17 163.03
28 4 5 4 4 3 20 191.71
29 4 4 4 3 4 19 182.66
30 4 4 4 4 3 19 182.66
31 2 5 6 3 16 149.39
TN 0 0 36 0 0 35 0 0 104 0 0 94 100 100 469 4550.45
Lﬂgﬂ 0 0 4 0 0 3 0 0 3 0 0 3 3 3 15 146.79
&mnuiieniaadesedu 15 e
WBrnnsezadesedi 147 /A
NNNEIUR) fﬁwﬁﬂmmnm 6 &ia (n) 5.01 i
iﬁﬂﬁﬂUETnnia 6 e (Hn+281z398) 6.27 44
ﬁﬁm‘lﬂmmnm 6 &8 (18239N) 9.05 piu

wninussmnen 10 fe 1058 A
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Auidindns (sev)
it 6 &a'lvn) 9010 @ ST Bunniang
wed 1 wes 2 wef 3 wes 4 wes [ wef | sedu(sen) | sausedu ()
He | dn | dn+gon | son | dn | dn+ean | 9o | G0 | dn+son | san | A | dneean | san | 16 17
1 1 4 4 3 4 16 155.51
2 4 5 4 3 5 21 202.29
3 2 3 3 4 2 14 135.88
4 1 2 2 3 4 12 119.31
5 2 4 3 4 3 16 155.51
6 4 6 3 5 18 175.14
7 2 4 4 4 3 17 164.56
8 1 3 5 2 4 15 144.93
9 3 4 3 4 2 16 153.98
10 4 4 4 2 3 17 152.45
1M 4 3 3 4 2 16 163.03
12 4 4 3 4 15 146.46
13 4 5 5 3 17 157.04
14 3 4 2 4 13 135.88
15 1 4 4 3 2 14 134.35
16 1 3 3 2 4 13 126.83
17 1 4 4 3 2 14 134.35
18 1 & 3 2 4 13 126.83
19 1 3 3 4 2 13 126.83
20 3 3 3 2 2 13 123.77
21 1 3 3 3 2 12 116.25
22 1 8 3 2 3 12 116.25
23 1 3 4 3 1 12 114.72
24 5 5 1 2 13 122.24
25 1 4 3 3 2 13 125.30
26 1 4 3 2 3 13 125.30
27 4 3 4 2 2 15 141.87
28 1 3 4 3 2 13 125.30
29 1 4 2 3 2 12 116.25
30 3 4 3 2 12 116.25
794 0 0 43 0 0 0 0 0 106 0 0 109 87 85 430 4154.66
Lﬂgﬂ 0 0 2 0 0 0 0 0 4 0 0 4 3 3 14 138.49
&nuiiesiaainsiedi 14 W
Bannmesiedesedi 138 /U
UG iﬁﬂﬁﬂUiTwnia 6 &a (3n) 5.01 44
fﬁwﬁﬂmmnm 6 &8 (An+a8z3N) 6.27 i
iﬁﬂﬁﬂUiTwnia 6 fe (18z393) 9.05 44

v
Wuinusmnen 10 4o 1058 i
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Auauidiesia (sev)
it 6 Aa'lvny 0 10 §a T Bunniang
wed 1 wes 2 wes 3 wed 4 wes [ wef | sedu(sen) | sausedu (1)
na | En | dntsan | son | 90 ] dnesan | san | G0 | dn+san | 99w | 0 | dndean | son | 16 17
1 3 5 3 2 13 125.30
2 3 4 2 2 1M 105.67
3 1 3 2 3 3 12 117.78
4 4 4 4 3 2 17 161.50
5 2 3 3 3 2 13 125.30
6 2 3 3 3 2 13 125.30
7 1 4 3 3 2 13 125.30
8 1 3 3 2 2 11 105.67
9 1 3 3 2 2 1M 105.67
10 2 2 3 2 3 12 116.25
1M 3 3 4 3 13 122.24
12 1 3 3 2 3 12 116.25
13 5 3 3 2 13 125.30
14 1 5 3 2 2 13 123.77
15 2 3 4 3 2 14 134.35
16 1 2 3 3 3 12 117.78
17 1 2 2 3 3 1M 108.73
18 5 5 4 14 132.82
19 2 4 3 4 13 128.36
20 5 5 4 3 17 164.56
21 3 4 3 3 13 126.83
22 2 4 4 3 13 128.36
23 2 4 3 4 13 128.36
24 3 3 4 3 13 128.36
25 4 2 1 4 4 15 147.99
26 3 4 4 5 16 158.57
27 3 2 2 2 9 87.57
28 3 5 3 1M 111.79
29 3 3 1 4 4 15 147.99
30 4 4 3 3 14 135.88
31 3 4 5 5 4 21 203.82
794 0 0 64 0 0 10 0 0 63 0 0 95 90 89 411 3993.42
Lﬂgﬂ 0 0 2 0 0 3 0 0 3 0 0 3 3 3 13 128.82
&mnuiieniaadesedu 13 e
WBrnnsezadesedi 129 /A
NNEIUR) fﬁwﬁﬂmmnm 6 &ia (n) 5.01 i
iﬁﬂﬁﬂUiTwnia 6 e (Fn+181z39w) 6.27 44
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 6 &8 (18239N) 9.05 P

wninussmnen 10 fe 1058 A
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Auidindns (sev)
it 6 &a'lvn) 9010 @ ST Bunniang
wed 1 wes 2 wes 3 wed 4 wes [ wef | sedu(sen) | sausedu ()
a.n. | &0 | dn+ean | 90w | dn | dn+sen | san [ 0 | dneson | gon | A0 | dntean | son | 16 17
1 4 5 3 3 4 19 182.66
2 4 4 5 4 17 167.62
3 4 4 3 3 14 135.88
4 2 4 4 4 3 17 175.14
5 4 4 4 3 15 135.88
6 2 2 5 4 2 15 144.93
7 2 2 3 4 4 15 147.99
8 5 2 4 4 5 20 194.77
9 4 4 3 1M 110.26
10 3 2 4 4 4 17 166.09
1M 2 5 4 4 3 18 173.61
12 2 4 4 4 4 18 175.14
13 4 3 4 3 14 137.41
14 2 4 4 3 3 16 153.98
15 5 4 4 4 4 21 202.29
16 2 3 3 3 3 14 135.88
17 1 3 3 3 3 13 126.83
18 4 4 3 3 3 17 163.03
19 2 3 2 2 9 87.57
20 2 3 3 3 3 3 17 163.03
21 3 3 4 3 4 4 21 202.29
22 3 8 3 3 3 15 144.93
23 1 2 3 3 3 3 15 144.93
24 1 1 1 2 2 2 9 87.57
25 2 2 3 3 3 3 16 153.98
26 2 3 3 3 3 2 16 152.45
27 1 3 1 3 3 11 108.73
28 3 3 4 3 3 3 19 181.13
29 3 2 3 3 3 3 17 163.03
30 2 3 3 3 3 14 135.88
31 2 2 3 2 1 1 11 102.61
794 0 0 57 0 0 25 0 0 98 0 0 102 103 96 481 4657.52
L’il?Q‘F;I 0 0 2 0 0 2 0 0 3 0 0 3 3 3 16 150.24
&mnuiieniaadesedu 16 e
WBrnnsezadesedi 150 /A
NNEIUR) fﬁwﬁﬂmmnm 6 &ia (n) 5.01 i
iﬁﬂﬁﬂUETnnia 6 e (Fn+181z39w) 6.27 44
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 6 &8 (18239N) 9.05 P

wninussmnen 10 fe 1058 A
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Auauidiesia (sev)
it 6 Aa'lvny 0 10 §a T Bunniang
wed 1 wes 2 wef 3 wes 4 wes [ wef | sedu(sen) | sausedu (1)
ne. | in | fntesan | 9w | 90 ] dnesan | san | G0 | dn+san | 9on | 0 | dndean | son | 16 17
1 2 3 3 2 3 3 16 153.98
2 2 3 3 2 2 2 14 132.82
3 2 2 2 2 2 2 12 114.72
4 2 3 3 3 2 3 16 152.45
5 3 3 2 2 3 2 15 143.40
6 1 2 2 3 2 2 12 114.72
7 1 2 3 2 2 2 12 114.72
8 2 4 3 3 2 14 134.35
9 1 3 1 3 2 4 14 135.88
10 1 4 3 3 2 2 15 141.87
1M 2 2 2 2 2 2 12 114.72
12 1 2 3 3 2 2 13 123.77
13 1 2 2 2 2 9 87.57
14 2 2 3 3 3 13 126.83
15 1 3 2 2 2 10 96.62
16 1 3 3 3 3 13 126.83
17 1 3 3 2 3 2 14 134.35
18 2 2 2 3 2 2 13 123.77
19 3 2 3 3 2 2 15 141.87
20 2 3 2 2 2 1M 105.67
21 3 2 3 3 3 14 135.88
22 3 8 3 3 3 15 144.93
23 1 2 1 2 2 8 78.52
24 1 4 3 4 3 15 146.46
25 1 2 2 3 2 10 98.15
26 2 2 2 2 2 10 96.62
27 1 2 3 3 9 90.63
28 1 3 3 1 2 10 95.09
29 1 2 2 2 7 66.41
30 1 2 1 3 3 10 99.68
794 0 0 26 0 0 57 0 0 75 0 0 72 70 Al 371 3573.28
Ay 0 0 2 0 0 2 0 0 3 0 0 2 2 2 12 119.11
&nuiiesiaainsiedi 12 e
Bunnmesiedesedi 119 /U
UG iﬁuﬁﬂUETnnia 6 & (8n) 5.01 44
fﬁwﬁﬂmmnm 6 &a (Fn+a8z3w) 6.27 i
iﬁﬂﬁﬂUiTwnia 6 &8 (8z393) 9.05 44

v
wuinusmnen 10 &e 1058 i
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. P
RIUIUNLIN (3BL)

H4 6 Aa'lvn) 90 10 & L
- - - - 5010 PR R 1Bunane
Lwas1 was2 wes3 waf4
- wef | wes | fe sadu (say) | sawsiedu (A

p.a. | G | dn+ean | 9w | dn ?:ﬂ: N | 0 | dn+ean | gon | G0 | fnesan | sam | 16 17 uan

1 3 3 3 3 12 117.78

2 2 3 2 2 3 12 116.25

3 1 3 3 3 3 13 126.83
4 1 2 2 3 2 10 98.15

5 1 2 2 2 2 9 87.57

6 1 1 3 3 2 6 16 171.83

7 1 3 2 2 2 9 19 207.14

8 1 1 2 2 2 9 17 189.04

9 1 2 2 2 2 6 15 161.25
10 3 3 3 3 3 5 20 206.33
11 1 2 3 3 2 1 107.20
12 2 2 2 2 2 2 12 114.72
13 2 3 2 2 2 11 105.67
14 1 2 3 3 2 2 13 123.77
15 1 2 2 2 2 1 10 95.09
16 2 2 2 2 2 2 12 114.72
17 2 2 2 2 2 2 12 114.72
18 1 2 3 1 2 2 " 105.67
19 1 2 2 2 2 2 3 14 142.51
20 3 3 3 3 3 3 5 23 233.48
21 1 3 3 3 3 3 4 20 203.1
22 3 2 3 3 3 14 135.88
23 1 2 3 3 3 2 14 134.35
24 3 2 2 2 3 1 13 123.77
25 1 3 4 2 2 2 14 132.82
26 1 2 2 3 3 3 14 135.88
27 1 3 3 3 3 3 16 153.98
28 3 3 3 3 3 15 144.93
29 3 3 2 2 3 3 16 153.98
30 2 3 3 3 2 2 15 141.87
31 4 3 3 3 2 2 17 159.97
794 0 0 30 0 0 62 0 0 77 0 0 76 77 71 440 4360.25
L’ﬂ?ﬂlﬂ 0 0 2 0 0 2 0 0 2 0 0 2 2 2 14 140.65

SunuifiedRaedse 14 e/
WBrnnaezade e 141 piy U
UG iﬁﬂﬁﬂmmnm 6 &n (tIn) 5.01 piu ﬁywﬁﬂmmnm 10 &2 10.58 Fiu
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 6 &0 (An+awzam) 6.27 G ﬁwﬁﬂmmnm 10 fo (Fudw) 1228

wndnussmnen 6 Ae (TavaaN)  9.05 i




7

Auidindns (sev)
H47 6 &aluny 50 10 Ko K EVI ISTEr VRTo T S
1wad 1 waf 2 waf 3 a4 il | Wi 18l il
wef | wef | veaas | sadu sl | neaas
we. | 40 | dn+ean | son | dn | dntsan | saw | A0 | dntsan | son | An | dntsan | saw | 16 17 (7en) | W@ | (P
1 2 3 3 3 2 2 15 121.76
2 1 3 3 3 2 2 14 114.32
3 2 4 5 2 2 15 121.76
4 1 3 4 4 2 2 16 129.20
5 2 5 4 2 2 15 121.76
6 1 3 4 4 2 1 15 119.22
7 2 3 4 3 1 2 15 119.22
8 2 3 3 4 2 2 16 129.20
9 1 4 4 2 2 2 15 121.76
10 3 2 2 2 3 12 101.98
11 1 3 3 2 3 2 14 116.86
12 1 3 2 2 3 2 13 109.42
13 2 3 2 3 3 2 15 124.30
14 2 3 3 3 2 13 109.42
15 3 3 3 4 13 114.50
16 1 3 4 3 2 13 109.42
17 1 2 2 3 2 1 1 12 102.99 | 13.53
18 2 2 3 2 3 12 101.98
19 1 2 2 2 1 1 1 10 88.04 16.00
20 1 2 2 2 2 1 10 91.06 | 13.94
21 2 2 2 2 3 2 13 109.42
22 1 1 1 1 1 5 67.7 25.42
23 1 4 2 2 2 2 2 15 106.88
24 2 3 3 4 3 1 16 129.2
25 2 3 3 5 2 1 16 126.66
26 1 3 3 2 2 2 2 15 106.88
27 2 3 3 3 2 13 109.42
28 1 2 1 2 1 3 10 116.53 | 61.91
29 2 1 5 3 2 13 101.80
30 0
794 0 0 32 0 0 69 0 0 82 0 0 81 63 52 389 3242.66 130.80
L@?llﬂ 0 0 1 0 0 3 0 0 3 0 0 3 2 2 13 111.82
Suidiesiaadesedi 13 e
WBrnnsezadesedi 112 B/
UNNEIUR) fﬁwﬁﬂmmnm 6 &ia (in) 5.01 Fid ﬁwi‘lﬂmmﬂm 10 ée 9.98 )
iﬂﬁﬁﬂUTinnia 6 fa (Hn+a81z9N) 6.27  Fi ﬁymﬁﬂmmﬂm 10 §2 (5U819)  12.28 BT
ﬁ’ﬁﬁﬁ/ﬂ‘]_liinﬂiﬂ 6 &0 (1z3N)  7.44 piu
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- P
AUIULNLIN (981)

H47 6 &aluny 50 10 Ko REVIN IR VEr VRTo T I T
1wad 1 waf 2 waf 3 a4 il | Wi 18l il
wef | wef | veaas | sadu usla | naseg
sA. | dn | dntsan | e [ A0 | dntsan | gon | G0 | dntson | s | A0 | dnesan | son | 16 17 (se1) | Au (W) (A1)
1 1 2 3 3 2 3 14 91.17
2 1 2 2 1 2 2 10 66.06
3 3 2 4 3 2 14 91.17
4 1 2 3 3 1 2 12 75.33
5 1 2 3 3 2 1 12 75.33
6 1 2 2 3 2 2 12 87.52
7 1 2 4 4 1 12 90.14
8 1 3 2 1 3 10 74.68
9 1 3 4 3 1 12 87.52
10 1 2 2 2 1 3 11 81.10
11 1 2 1 2 2 1 9 65.64
12 2 2 2 1 2 1 10 72.06
13 1 1 1 1 2 6 46.38
14 1 3 2 3 2 3 14 102.98
15 1 3 2 3 3 1 13 93.94
16 1 3 2 2 2 10 74.68
17 1 1 2 2 2 2 10 74.68
18 2 2 2 3 3 2 14 102.98
19 2 2 2 2 2 2 12 87.52
20 1 2 2 3 2 2 12 87.52
21 3 2 3 4 1 13 96.56
22 1 2 2 3 2 2 12 87.52
23 2 3 2 2 2 11 81.1
24 1 2 1 1 2 2 1 10 91.16 22.90
25 1 3 2 3 1 10 74.68
26 3 3 2 3 11 83.72
27 1 2 3 3 2 11 83.72
28 2 1 1 4 2568
29 1 2 2 2 2 2 2 13 105.57 24.47
30 1 2 2 2 2 2 11 81.10
31 2 2 2 1 7 52.80
994 0 0 30 0 0 53 0 0 62 0 0 72 66 56 342 2492.01 47.37
L’ﬂ?ﬂlil 0 0 1 0 0 2 0 0 2 0 0 2 2 2 M 80.39
Snuiieadaadnsiedi 11 Wedn  Bannassedoseds B/

. v v .
Weme  Twinuesvnan 6 &8 (1uzaN) 573 AW thwinussnen 10 d8  7.92 Fiu (wnindud 1-5 fuanaw 2552)

uNEWe  TwinueInnan 6 &e (1uzaN)  6.42 AW thwinusInnIn 10§48 9.04 Ay

v .
wuwtinussynen 6 da (n) 5016 Wminussynsn 10 &a (Fuda) 7.92 6
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ANREUNEAED

NPV = Net Present Value

IRR = Internal Rate of Return

FCF = Free Cash Flow

WACC = Weighted Average Cost Of Capital
MLR = Minimum Loan Rate

C = Capital

R

Return
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A919% 9-1 uansAtrassaulsmaiugnsainlasanis (FCF) Tuusiazil

NFANNATIUANNEAU I BN IWAN NN 1

d9
"TJ 1
- 1-7 8-15 1UIE
NIl
Gas 1 m’: IWfn 0.71 kwh 22,669,522.57 20,592,964.57 LAl
Gas 1 m’”: i1 1.2 kwh 32,586,714.92 29,077,035.52 uml
Gas 1 m”: i1 1.3 kwh 34,610,621.67 30,808,471.42 LAl
Gas 1 m’: i1 1.4 kwh umAl

36,634,535.72

32,539,910.97

= a 1 1 24 = dl a 1%
NIUANAFIUAN ﬂQWNﬂﬂu1MQlE‘3JWMﬂWGﬁmQﬂ’]W‘VlN@[ﬂllﬂ

a9
TJ 1
. . S 1-7 8-15 g
mﬂ@:mmﬂ@ﬂmmﬁn
80% 19,429,563.20 16,621,822.60 Ul
90% 21,858,258.60 18,699,552.25 Ul
100% 24,286,972.25 20,777,292.85 Ul
110% 26,715,664.00 22,855,018.85 Ul
120% 29,144,363.05 24,932,748.50 um/l
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A9 9-2 LanIANTIsaLLlERIARan (WACC) luusasil

WACC = snsmenifefulifuide MLR wagve9sunansnidiaed
+ farmeniiaiurntsysfundt 27 wauresstnAImasd FeinacaRadnusnm du
Waudn

Imel fn3aanideRuliRLTEe MLR LRAHIa98 W AN G = %ataz 7.7

dmsmenidaRudnlsyaniunds 2 1 wasaassuiarswatiae $a81aT 3.43
o a v Lo v
gnsRuileninisnl = $R818Y 5

(HayaansuAnsuatlszmelng Uszandui 27 w.a. 55 uaznistsznnanisassniinivaliinseunguent

TATINITANNTZE AU TZINY)

1l WACC
1 7.7% + 3.43% 11.13%
2 (7.7% + [3.43%*(1+5%) T} 11.30%
3 {7.7% + [3.43%*(1+5%)]} 11.48%
4 {7.7% + [3.43%*(1+5%)°]} 11.67%
5 {7.7% + [3.43%*(1+5%)"]} 11.87%
6 {7.7% + [3.43%*(1+5%)]} 12.08%
7 (7.7% + [3.43%*(1+5%)"]} 12.30%
8 {7.7% + [3.43%*(1+5%) ']} 12.53%
9 {7.7% + [3.43%*(1+5%)"]} 12.77%
10 {7.7% + [3.43%*(1+5%)°]} 13.02%
11 {7.7% + [3.43%*(1+5%) "]} 13.29%
12 {7.7% + [3.43%*(1+5%) "1} 13.57%
13 {7.7% + [3.43%*(1+5%) 1} 13.86%
14 {7.7% + [3.43%*(1+5%) "]} 14.17%
15 {7.7% + [3.43%*(1+5%) "'} 14.49%
WACC 1aie 12.63%




PeazianAsuLlsAneluanns NPV

15

FCF,
NPV= ) ——
(1+WACC)

i=1
a8l FCF = safugnsainlasanis (un/il)

o a all dl o o dgj a ya dll
WACC = 8R91AAAALRAE TNATUINLANNKNATINTEIE AT AT R IR LTS

a 6 o o

MLR L2A8Ua98U1 AN MNTs] AudmnsaanidsRulniszaniiungn

=

= dl a
2 1 1A UBIBUIAN TN DLeTS]

o

dI dl % o a v v
FIUNAITHLALIAN U F TR ULNBLAD
Astl Gas 1 m’: AN 0.71 kwh

NPV = 22,669,522.57 22,669,522.57 22,669,522.57 22,669,522.57 22,669,522.57 22,669,522.57 22,669,522.57

20,592,964.57

20,592,964.57

T (1+ 11.13%)1 (1+ 11.30%)2 (1+ 11.48%)3 (1+11.67%)*  (1+11.87%)5 (14 12.08%)° (1+ 12.30%)7

20,592,964.57  20,592,964.57 = 20,592,964.57 = 20,592,964.57 = 20,592,964.57 = 20,592,964.57
(1+13.02%)10 ~ (1+ 13.29%)11  (1+ 13.57%)12 = (1+13.86%)13  (1+ 14.17%)'* = (1+ 14.49%)15
NPV = 144,561,595.00 R4

sl Gas 1 m’: ¥A 1.2 kwh

NPV =

32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92

(1+ 12.53%)8

29,077,035.52

(1+ 12.77%)°

29,077,035.52

(1+ 11.13%)? (1+ 11.30%)2 (1+ 11.48%)3 (1+11.67%)*  (1+11.87%)5 (1+ 12.08%)° (1+ 12.30%)7

29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52

(1+ 13.02%)10 ~ (1+ 13.29%)11 = (14 13.57%)1%2 = (1+ 13.86%)13 = (1+ 14.17%)1* = (1+ 14.49%)15
NPV = 206,771,254.65 111N

Astll Gas 1 m’: W#A 1.3 kwh

NPV = 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67

(1+ 12.53%)8

30,808,471.42

(1+ 12.77%)°

30,808,471.42

(1+11.13%)1 ~ (1+ 11.30%)2 (1+11.48%)3 = (1+11.67%)* (1+11.87%)5  (1+12.08%)°  (1+ 12.30%)7

(14 12.53%)8

(14 12.77%)°



=
NIt

=
NIt

=
[AFI)

=
nand

30,808,471.42 30,808,471.42 30,808,471.42 30,808,471.42 30,808,471.42 30,808,471.42
(14 13.02%)1° ~ (1+ 13.29%)11 = (1+13.57%)12  (1+13.86%)13 = (1+14.17%)1* = (1+ 14.49%)15

NPV = 219,467,043.34 A1)

Gas 1 m’: i1 1.4 kwh
36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72

32,539,910.97

32,539,910.97

NPV =
(1+11.13%)1 ~ (14 11.30%)2 (1+11.48%)3  (1+11.67%)*  (1+11.87%)5 = (1+ 12.08%)6  (1+ 12.30%)7

32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97
(1+13.02%)10 * (1+ 13.29%)11 ~ (1+ 13.57%)12 = (1+ 13.86%)13 = (1+ 14.17%)1* = (1+ 14.49%)15

NPV = 232,162,872.71 &1L

. o sy
ANEaUITRRN NSt Ay 80

NPV = 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20

(1+ 12.53%)8

16,621,822.60

(14 12.77%)°

16,621,822.60

(1+11.13%)1 ~ (1+11.30%)2 = (14 11.48%)3 = (1+11.67%)*  (1+11.87%)5  (1+12.08%)¢  (1+ 12.30%)7
16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60

(1+13.02%)10 * (1+ 13.29%)11 ~ (1+ 13.57%)12 = (1+ 13.86%)13  (1+ 14.17%)1* = (1+ 14.49%)15

NPV = 121,872,469.77 &1

1 (24 dIQJ
mmm@ﬂmmmmeﬁm@ﬂ@: 90

NPV = 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60

(14 12.53%)8

18,699,552.25

(1+ 12.77%)°

18,699,552.25

(1+11.13%)1 ~ (14 11.30%)2 (1+11.48%)3  (1+11.67%)*  (1+11.87%)5  (1+12.08%)°  (1+ 12.30%)7
18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25

(1+13.02%)10 ~ (1+13.29%)11  (1+ 13.57%)12 = (1+13.86%)13 = (14 14.17%)'* = (1+ 14.49%)15

NPV = 137,106,532.08 &1L

ANEaUlIeIRN TN FatIaY 100

(1+ 12.53%)8

(1+ 12.77%)°



=
NIt

=
nagd

24,286,972.25 24,286,972.25 24,286,972.25 24,286,972.25 24,286,972.25 24,286,972.25 24,286,972.25 20,777,292.85

20,777,292.85

NPV =

(1+11.13%)*  (1+11.30%)2  (1+11.48%)3  (1+11.67%)*  (1+11.87%)>  (1+12.08%)°  (1+12.30%)7 = (1+ 12.53%)8
20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85

(1+13.02%)10 * (1+ 13.29%)11 ~ (1+ 13.57%)12 = (1+ 13.86%)13 = (1+ 14.17%)1* = (1+ 14.49%)15

NPV = 152,340,699.70 1119

' o oy
mmu@@ﬂm%an’]mm@ﬁm 110
26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 22,855,018.85

(14 12.77%)°

22,855,018.85

NPV =
(1+11.13%)1  (1+11.30%)2  (1+11.48%)3 = (1+11.67%)* (1+11.87%)>  (1+12.08%)¢  (1+12.30%)7 = (1+ 12.53%)8

22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85
(14 13.02%)1° ~ (1+ 13.29%)11 ~ (1+13.57%)12 = (1+ 13.86%)13 = (1+14.17%)1* = (1+ 14.49%)15

NPV = 167,574,738.08 &1L

ANaaulIaIRNTNsatay 120
29,144,363.05 . 29,144,363.05 = 29,144,363.05 = 29,144,363.05 . 29,144,363.05 = 29,144,363.05 . 29,144,363.05 = 24,932,748.5

(1+ 12.77%)°

24,932,748.5

NPV =
(1+11.13%)1 ~ (1+11.30%)2 = (1+11.48%)3 (1+11.67%)*  (1+11.87%)5  (1+12.08%)% = (1+12.30%)7 = (14 12.53%)8

24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5
(1+13.02%)10 * (1+13.29%)11 ~ (1+ 13.57%)12 = (1+ 13.86%)13  (1+14.17%)1* = (1+ 14.49%)15

NPV = 182,808,817.14 &1uUm

(1+ 12.77%)°



PeazidaafFaulsrne luaunis IRR
15

Tne C, = RuaamulazanIg
o a =
R = iﬁmuzgmﬁmn‘l:m\‘lmi (u /)

A3l Gas 1m’: ¥ 0.71 kwWh

22,669,622.57  22,669,522.57 22,669,522.57  22,669,5622.57  22,669,522.57  22,669,522.57  22,669,522.57  20,592,964.57  20,592,964.57

76,570,000 = + + + + + + + + +
(1+ IRR)" (1+ IRR)? (1+ IrRR)? (1+ IRR)? (1+ IRR)® (1+ IRR)® (1+ IRR)7 (1+1RR)8 (1+ 1RR)®
20,592,964.57 20,592,964.57 20,592,964.57 20,592,964.57 20,592,964.57 20,592,964.57
(1+ rR)10 (1+ rr)11 (1+ rrR)12 (1+ rr)13 (1+ rr)14 (1+ rR)15
IRR = 28.93%

= 3 v
A3 Gas 1 m’: AN 1.2 kwh
32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92 32,586,714.92

32,586,714.92

29,077,035.52

76,570,000 =
’ ' (1+ rR)1 (1+ rR)? (1+ rr)3 (1+ rrR)* (1+ rR) (1+ rR)® (1+ rR)8
29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52 29,077,035.52
(1+ rR)? (1+ rr)10 (1+ rR)11 (14 rr)12 (1+ rR)13 (1+ rR)14
IRR = 42.54%

= 3 v
A3l Gas 1 m’: WA 1.3 kWh
_ 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67 34,610,621.67

34,610,621.67

30,808,471.42

76,570,000 = (1+ rR) (1+ rR)2 (1+ rR)3 (1+ rRrR)# (1+ rR)® (1+ rR)®

3080847142  30,80847142 30,808471.42 3080847142 3080847142 30,808,471.42 30,808,471.42
+ + + +

+ +
(1+1RR)? (14 IRR)1C (1+ IRR)"! (1+ IRR)"? (1+IRR)"® (1+ IRR)M (1+ IRR)®

(1+ rR)8



=
Nty

=
nand

=
nand

=
nand

=
nand

IRR =45.28%

3 v
Gas 1 m’: 1WA 1.4 kwh
36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72 36,634,535.72

32,539,910.97

76,570,000 =
(1+ rR)1 (1+ rRR)Z (1+ rR)3 (1+ rR)% (1+ RR)S (1+ rRR)® (1+ rrR)? (1+ rRR)8
32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97 32,539,910.97
(1+ rR)® (1+ rR)10 (1+ rR)11 (1+ rR)12 (14 rr)13 (1+ rR)14 (1+ rR)15
IRR=48.01%

! oy
mmm@ﬂmmmmwmm 80
19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20 19,429,563.20

16,621,822.60

76,570,000 =
(1+ rR) (1+ rR)? (1+ rR)3 (1+ rR)* (1+ rR)S (1+ rR)® (1+ rR)7 (1+ rr)L
16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60 16,621,822.60
(1+ rR)? (1+ rr)10 (1+ rr)11 (1+ rR)12 (1+ rR)13 (1+ rR)14 (1+ RrR)15
IRR =23.65%

! oy
mm@@uimmmmﬁm@mz 90
_21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60 21,858,258.60

18,699,552.25

76,570,000 =
’ ’ (1+ rR) (1+ rR)? (1+ rr)3 (1+ rR)* (1+ rR) (1+ rR)® (1+ rrR)7 (14 rR)8
18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25 18,699,552.25
(1+ rR)? (1+ rR)10 (1+ rR)11 (1+ rr)12 (1+ rR)13 (1+ rR)14 (1+ rR)15
IRR =27.11%

ANERUMIBIRN TN FRAY 100
24,286,972.25 = 24,286,972.25 = 24,286,972.25 = 24,286,972.25 = 24,286,972.25 . 24,286,972.25 = 24,286,972.25

20,777,292.85

76,570,000 =
(14 rR)1 (1+ rrR)2 (1+ rr)3 (1+ rR)* (1+ rR)S (1+ rR)® (1+ rrR)? (1+ rR)8
20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85 20,777,292.85
(1+ rRr)? (1+ rR)10 (14 rr)11 (1+ rR)12 (1+ rR)13 (14 rr)14 (1+ rrR)15
IRR =30.51%

ANEaUlIeIRN TN SR 110



=
NIt

_ 26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 26,715,664 22,855,018.85

76,570,000 =
(1+ rR) (1+ rRR)2 (1+ rR)3 (1+ rRrR)% (14 rR)S (1+ rRR)® (1+ rr)7 (1+ rRR)8
22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85 22,855,018.85
(1+ rR)? (1+ rR)10 (1+ rR)11 (1+ rR)12 (1+ RrR)13 (1+ RrR)14 (1+ RrR)15
IRR = 33.86%

ANERU I IBIRN TN TR 120

29,144,363.05 29,144,363.05 29,144,363.05 29,144,363.05 29,144,363.05 29,144,363.05 29,144,363.05 24,932,748.5
76,570,000 = 5
(1+ rr)1 (1+ rrR)2 (1+ rr)3 (1+ rR)* (1+ rR) (1+ rR)® (1+ rR)7 (1+ rR)8
24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5 24,932,748.5
(1+ rR)? (1+ rR)10 (1+ rr)11 (1+ rR)12 (1+ rr)13 (1+ rR)14 (1+ rR)15

IRR =37.18%



ez nrsauLlsrnge) lwannig Break Even Point

Tngl

=
NIt

=
NIt

=
natu

=
natu

=
nand

=
nand

=
nand

=
NIty

=
NIty

Co
Break Even Point = ——
FCF

C, = Ruawnulasanig
FCF = mm?uzgw%mn‘ﬂmqm? (mw/lﬁ@u)

Gas 1 m’: W 0.71 kwh

76,570,000
Break Even Point= ————
1,889,126.88

Break Even Point = 40 1Aay 4 1)

Gas 1 m™: 1WA 1.2 kwh

76,570,000
Break Even Point= ————
2,715,559.58

Break Even Point = 28 iay 31

Gas 1 m’: WA 1.3 kwh

76,570,000
Break Even Point = ————
2,884,218.47

Break Even Point = 27 e 37

Gas 1 m’: WA 1.4 kwWh

76,570,000
Break Even Point= ———
3,052,877.98

Break Even Point = 25 ha1 31
ANERUNIBIRN TN FRIAY 80

76,570,000
Break Even Point =

Break Even Point = 48 A1 4 1)
ANEaUIBIRN TN IREAY 90

76,570,000
Break Even Point= ————
1,821,521.55

Break Even Point = 43 1ha1 4 1]
ANERUMIBIRN TN SR 100

76,570,000
Break Even Point = ———
2,023,914.35

Break Even Point = 38 1ha1 4 1]
ANEaulrasRNTNsasay 110

76,570,000
Break Even Point= ———
2,226,305.33

Break Even Point = 35 ey 31
] o ay
mmmﬂmmmmwa@ﬂm 120

76,570,000
Break Even Point= ————
2,428,696.92

Break Even Point = 32 1Ay 31

1,619,130.27
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nqufansidunldlunisiuan ANANNRAFIY Vo
ATann  iAmnea el 180 : 1 TR
AGTNN ; LABRINNT 300: 1 AL, : FU
Bradanan ; Uinnaunszualuiin 1:0.71 ALLN. - kWh
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Bradann ; Uinnaunszualuiin 1:1.3 ALLN. : kWh
Bradann ; Uinnaunszualuiin 1:14 ALLH. : KWh
ﬁmﬁnmmmﬁuﬁmn*
70 6 &8 9.05 Fd
70 10 &8 12.28 Fid
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7010 &8 45 n.4./a8m9
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§18Mg ANANNRAFIY e
srULNARANTTIN gL UuUL Dry Fermentation 65 AL
sruunAmnindine Gas Engine Generator WiouAENsdeN Grid 6.57 UL
szuunAnils WianenAiudnses uazenidangdu 5 auum
il 3,000 LW/FU
ssuaas 31.13 U/ARS
senfudelninede 2.96 UWM/KWh
doufiunnasudelsiin (Adder) 0.50 UIN/KWh
ﬁﬂﬁﬂmﬁﬂguﬂ?‘@ﬁni - gnsadsvuun@nfing@onan Geuas 4 ﬂﬂda@ﬁ%ﬂ%ﬂﬂﬁ/ﬂ?) 2.6 &uunAl
AeaNLings Gas Engine — Generator (fa8/az 4 ‘um;g@mm%ﬁm) 262,800 ynAal
AE1INIINeY

fusunsiasanis (1 Aw) 12,000 L ARBWAY
WM Lab test LAZAUALAIEIENT (2 ALY 25,000 UN/ReWAY
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wiineuusaile uazdanaudig (4 Aw) 9,000 UN/AReWAY

e . Py
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