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# # 5387531020: MAJOR TECHNOLOGY ENERGY AND MANAGEMENT

KEYWORDS: BIOGAS TECHNOLOGY / POTENTIAL STUDY
THUCHKORN PHONPHUNTHIN: A STUDY OF BIOGAS PRODUCTION POTENTIAL
FROM INDUSTRAIL WASTEWATER. Ph.D. ADVISOR: ASST. PROF. PRASERT
REUBROYCHAROEN, 148 pp.

The objective of this thesis was to study the potential of biogas production from
industrial wastewater in 5 industrial types which are cassava starch industry, palm oil mill
industry, ethanol industry, food industry and rubber industry. This study includes the
selections of technology for each type of the wastewater in different types of industries. This
study was divided into 3 parts. The first was the assembly the documents research and the
data from the Biogas technology promotion program for industry. The second part was
indentifying of the high potential of biogas production and selected the technology which is
suitable for the different types of wastewater. The third part was the economy analysis for
the decision for the investment of biogas technology. This study also concluded the
problems and obstacles for the biogas technology growth in Thailand and suggested the
simply solutions.

The result of the potential of biogas production from the calculation, the highest
potential is the ethanol Industry. The second is cassava starch industry and the palm oil mill
industry food industry and rubber industry sequentially.

The study can be concluded that the wastewater of 5 industries has the high
potential of biogas production and the anaerobic technology is suitable for the wastewater
which has the high concentration of COD and BOD. Biogas which is the technology that can

conserved the environment and give more benefit for the owner.
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- WiAnANgaw 3,000-5,000 Alaunnes
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- uaRnszualnin 1.25 fladne

- EAueTesus 2 neadin TEunw 1 falug
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_ Heat Do echculy
Liquid fedad,
Manure Heat Storage Block-Type Power Station
Tank 1Biogas
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ImormediatelStorage Fermenter Fermented Slurry
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Renewable Resource Mixing Tank Treatment Agncultural Use
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Flour Mill Palm Oil Mill Pig Farm Sugar Mill Ethanol
Source of Wastewater 5
Ton of flour Ton of FFB | Number of Pig | Ton of sugar cane m
Production, million unit/year 0.70 6.39 9.30 64.40 191.75
Wastewater, m°>/unit of production 15.00 0.40 9.86 0.1 10.00
Total wastewater, million ms/year 10.50 2.56 91.70 7.08 1917.50
Biogas, m’/m’ wastewater 10.00 35.00 3.50 7.00 35.00
Total Biogas, million m3/year 105.00 89.46 320.94 49.59 67112.50
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2.2.4 {laqauazdNINWIAAANA JNANAADNITHARNIETININ
. AUNNUN1SIAUSEUL (operating temperature)
wnlwau ldanusanuseguuRnAINInzeganinld Anuinguunianadsn
1 ° a a o a a 1 [~1 o )
91 10°C wuAnEaazuganey g lunisduszuuwdailusesszduauatadoe siwni iy

@y MAwA wilzWan(Mesophilic) kazmasuian (Thermophilic)

= gouuninmnzwleWan finnuldnnelsunm 20°C - 45°C uen

WMNNZANTNGARS 199 37°C - 41°C TaeludasgruugiszAutiuuainis
anulvin)ludsminaziiualawan
¢ aa o v al 1 le 1 Qd‘
= weiluWan ineuldnludosanngingandt Tnaguuundnmuizas

b2
a

Ngarailszann 50°C - 52°C wsfi@nnsonneuluguinangsaulinag
70°C
[ 1
. AN UNgA-A1e (pH Value)

AN pH NWMNIZANNA LBN1THARRN TN IWARTNTENIN 7.0 - 7.2 A1 pH T

v '
o o =K te a

naueiugasneasnimsindos nanzlugasusnuuanBanasnansnazaitansmduauou
NNUazn 13N pH anad T981MIN pH aRaIAINGN 5 fazngAnszUUNIstatILA MNNTIaNNA
A A o dJ [ a a 09// 1 1 [ I 1
wisaantunilefinauuANBFamIY Methanogen  dusaulusiaadnuiilunsasiawin uazazly
a a o 1 ] v Y v dqj
WwitgtALTauIn pH An97 6.5 Tudasiineresnszuaunis AvNdinduaes NH, azuinaumiu
nstazaan lulnnauniiadu Tasdeaa’lifan pH ANlnge1aiu 8 aunseyiassuLNARENR
ANHIATIES PH AzagIz1979 6.8 - 8
. ang1daunsuausalulasian (C/N Ratio)
o ! o ! a ! rall Y a e = A
dnadanaataiuausielulnsauaesaszdusgnarnisnlfudafitaion nas
WA 8 - 30 uAdRIIdauNNIzaNNgARMFLININARR TN WARLTENNNY 23 BndRIdau
Aduausia lulaga gennn lulnsiauazgnMethanogen Tl ldnaissuldshuliidaiauazay
nupatsandanaliflifinatios usiinuin C/N Ratio Anan Aazvinliflulnsiauininuas
Timeiuiluienuie wenlnliaazlind pH sdinan pH gans 8.5 AazBuilunemiy

a a o

wuATiEeEv 14119 Methanogenanas uananiiunn C/N ratio aguanwiliaaingog 8-30 Az
it dndauBanmfinef fdlufngiu wuanfuerlneenlofgeiu
. Sanuasduvsdidngssuy (Loading)
Unnmuansswiddingszuuie WBunnansduidiieuialddomanluusiaziu
FafrvndnBunndie il Aazdenalion pH amaannAuly (L‘f‘ifaqmﬂiu

MUINIDINTZLIUNIAD Acidogenesis NFAATYNNARTUNT) AU LHiszULRNMANLBIAN
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N19U1ABINT
. 153uaaeuaa (Total Solid Content, TSC)
o Solid content 1848138 WYITT luNTRARAN TN WL TIudRITTALAS
. High-solid (Ll?fmmmmuﬁa@ﬂ) TSC zg\im'q ~ 20%
. Low-solid (Lﬁmmm@uﬁqﬁﬁ) TSC Andn ~ 15%

fensinNeenuUud vsuIRNansawYiad High-solid azfiaeldnasanuninnianlu

NMsgUINAENaY (Slurry)  wstiiesainluseuy High-solid  Avadindiuaasinludaminganan

a
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v !

wunnldfazdiasndn Tunneanauiu deudn Low-solid anunsalifiasasguiiniialinldndseu
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TutfFunuliaennne i wan unaniiia aumtin 4and tavead 3aiHaN aany waztinaiu
% | a = o = .=l o o = & o
fi usirerduvislnesiallazlisnemnsmanilussAunanganeiies insrzazii lunimmdn
avliaudiesfinansamisla asl
. /178UEIUAZE19NE (Inhibiting and Toxic Materials)
anstiugiauazansiy 1 nealaduszivels lalasiau vivananluile 99uden1s

loaau, aniw, Taunzuidn, an9MimAINaTeInsee]) ual Bendnesine uazendaous
aunIndenaduginsasiuinuazn AR TreswLAnEe 1§

= a o 3 o o v a a a 6
M15199 2.2 ansfisuazatsdudansruaunisintauuulieendiaulszinnansdsznaudurae

(Metcalf & Eddy, 2004)

AMAdNduvinll jizenanassanaz
asisznavdunsd 50
({a@lua, Millimole)

1 — Chloropropene 0.1
Nitrobenzene 0.1
Acrolein 0.2
1 - Chloropropane 1.9
Formaldehyde 2.4
Lauric Acid 2.6
Ethyl Benzene 3.2
Acrylonitrile 4
3 - Chloro - 1, 2 — Propanediol 6
Crotonaldehyde 6.5
2 — Chloropropionic Acid 8
Vinyl Acetate 8
Acetaldehyde 10
Ethyl Acetate 11
Acrylic Acid 12
Catechol 24
Phenol 26
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Aniline 26
Resorclinol 29
Propanol 90

AN5199 2.3 dnsieuaranssusanszulunfstniawuu Feaantiaulssinnanslsynauaiivyie

(Metcalf & Eddy, 2004)

ANMLLNTURITWHTEALUNAN | ANNUNTURITAEHTSALTUWS

#sisenavaiuyisd . A
(Nﬂ@ﬂ’i&l/@ﬂ’i) (N@@ﬂ‘a‘&l/ﬂﬁli)
NA" 3,500 — 5,500 8,000
K" 2,500 — 4,500 12,000
ca’’ 2 500 — 4,500 8,000
Mg”" 1,000 — 1,500 3,000
Ammonium-
. 1,500 — 3,000 3,000
Nitrogen, NH ,
Sulfide, S* 200 200
0.5 (Soluble)

Copper, Cu’" =
50 — 70 (Total)

o 3.0 (Soluble)
Chromium, Cr -
200 - 250 (Total)

. 2.0 (Soluble)
Chromium, Cr -
180 — 420 (Total)

Nickel, Ni** - 30.0 (Total)

Zinc, Zn~* - 1.0 (Soluble)

2.2.5 unasinegaarunssuiunizdruiunisuaningdonin’
o Tswnuanmnindulhansu (Paim Oil Mills)
thdniiuiuiaiassgiandiAyesnmil Handgnuinlunialsizeslssme
] ~ 'S = a @ 3 1% o A
Tne wiu needl 4913508 gung uazana tnananamiunzansliduantssunn 4.5 &l

Tnguualiintundgnidurinduasivnaulaeedy Uazilszuin 5% gpanmnssunisainuidis
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UNAUAN19UENEA8LN19T9AEILA LA AN TENLADAIUI AR ANNINTUATNSATINTIANLFHAD

o =

a dl & 091 = a dgl '8 A a @
NITHAR (Iﬁﬁllfﬂ@ﬂ&lﬂﬂ’]@ﬂ’&@ 1 AU AzdudenalY Useunnd 0.4 QANUIANLNAT viraAALilu

'
Aa A

40% vesuardnan) nandsasidsanionlugdaesladi tdu uazasuvisdiuilevetflu

b

Bunnuge waluladfingdininasiduanniauaenuilanaiuisnannisni@ainaann
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12. graunasullinsiatiuasuansinet
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15. gramnIsnelans
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20

ANANINNNTALUNUszINnananssaiiulidn ngugRanunsINLssnNIN AT
o a dl = ¥ @ K = !
AMUIUNNINNE A "]J\‘]LL’&@\‘]IMLVUD\‘ILE‘NWM?I@\‘]LZQEZQ'JLLNWT]N’W’]T]Qﬁl’&’]‘wﬂﬁ“j‘ﬂﬂﬁ‘tm‘l’]Lﬂ‘]:f[ﬂﬁ‘
3 14 IS o a o 1 ] 09, = o Y a 1 1
WINZaziuiNmINEN191NTe9ds ansaeengwEyl Usninindaninn liinadse lariltdanazdqg
09/, 1 Yo o o al =KX v o = -] a [~4 o
ann13zdunaulasA ldanalunisnianeeads TaNNeiN NN e a8 NN AL UNa 991
1Y = dl o [ Y a v dl v 1 ! !
Lﬂjumsmmwsmmmmu’m@umhmmmnmiﬂﬂqLwﬂmmluiiwmqmm‘wmm LUUBUIN
1 14 a =X o ! v o ¥ o J %
%mﬂmmmmmu‘nﬂumm@mqummmmlﬂ@mm@zm?mLﬂjflwa\mumnmwﬂimﬂim

UIUTTNIUINUNAINNITAIN Y

Ruaanu < 50 F1U1 QMUY 78,707 139971
50 AMULNY < Ruaani S 200 AuUm U 4,082 13997
Rua9NU > 200 A1ULW MU 2,222 13997

21149119 WAL UN AN HAT W LTI

b1 < 50 AU ]1UIU 108,237 1399714
50 AL < 94 < 200 AL MU 6,425 199971
L9911 > 200 AL QUL 2,695 199U

2.3 AARIUNTTNNVINNISANEN
2.3.1 gRa1unsTNwile

o ©°

@qm@mm&mﬁmLL’ﬂqmumﬂwéﬁLﬂu@mmumiu‘ﬁ'ﬁ@mm‘iﬁﬁmﬁimﬁmﬁﬁwmﬂixmm
nelne Selszmalnedufndndlaudomsaiusud 3 vedan lefinauandudlzng
AellUseanty 26 811U (ANTnaUdLETNNITANAUAINERT, 2551) NnsuaRutleiudnznad
ganunsantaaantiiluy 2 dszinn T uwiledudnilendsfu (Native Starch)  wazuilasiu
Andznaannuils (Modified Starch) Eluﬁ@ﬂ-gﬁuﬂa‘zmﬂimﬁiwmuﬁmamLLﬂqﬁuﬁﬁﬂwﬁmm
aaniilu 2 dszinnlug) 1Hun Tessuadauilsdudndenasau uazlasounanuileiudnlenann
wils Tarsudniendean 1 Alansuazanunsntiunaanifuiudnlendaduld 0.40 Alandu
dntlendasnda 0.37 Alansu uwilsudlends 0.20 Alaniu uaziwdaifluningy 0.03
Alansu @wa Smuinda, 2548) Iaeluntsnanuilasiudnleuaslundaztlnanlslszunns 5.2
Fusu Sati@sannnazuaunsian i Tudsuds 1 fuutleastiiunosings 15— 23

ol

gnuiAfumg AeulsnIuidesetasegnlszunns 120 &ugnuiafiunssall (i3l

WIuuee, 2551)



21

[

nannislunisuanuilduddenasndndny Ae n1ranauilsaananitadaassinadu
dnleuds InelFddusarin uaznonlsiuuazdsdetusinseanannuilduddndslngld

iTeawies (Centrifuge) PHTaUNIIUHUGY InenanANLANFNTetimTinuana

AIEATRRTEIE LR

werrddEra e » vermukls
= - I} -
P . rRandudoedy
P s BRSO -
; AisenlFEnums P
s 1l I w1d1a
""’ﬁ" ..... Ea"‘__:‘('ﬂ-\! el  ATUATERAU  poosniaiia -
=]
. - raithn
rdrnan 4 7/
o TR 1w

AFLREReA L

AFLER Frut Wateo Ba Fruit Wister
-
D=zzantar
- - ¥
arearatadamas = e d
o AFEnRullaned oy | f— *| LATEHERATA
‘I'
y AR 1R
sl By vEuas
o L
- |--| ﬂ-
57 e Argusntnee v s e =1iE
2 L4
N wewby 1 ey | e oy s
. - anmustsgratvnssaund e
e [ o - . -
o T nERadtau A1gauullafud e CH3E_50
- ol =
- Tempersturs 30- 35 °C
¥ - COD9.200-32,500mg
ArefldE e Ty - BOD3500- 153200 mg
- 552200-8200mg
¥ - THEM2E0-420 mg
ulbaud T twsa - TP10-45mg

ANN 2.8 NIZUUNTNARLTNTUAN U UALA L 1B RLNINARANNNIZLIUNTHAR

(NI T8 UGAANNNITH, 2549)



22

N72171N12HARLT N1z 1aq

o

1. N9FUMINUANULNAY (Cassava receival) naga NN udnenaagnaanie

Tsseulaesoussyn azdudunaunisdaiminneu dNudlcndsazgnguauninanaaay
v o o o o A < v o

miunuihingendananaesnisaeesiazeding lurenaivensnalunisae e viadu

Antzudsazgninnmaaniulitisnuauiniluiuseunsaiesadingnszuounisuansialll

|
o o

2. nsLssa NN ud1UsrauainANdzann (Washing) adud1dznasneinunnsg

FINARALIANNIN LAY NAUTNgRZuN T TaURBUAT NN LINE LANLAALEEN UATA1ALLENG

4 oy A o v o M S 4 A agye o o &
LATANANLINANIAIMNATRIANINU ’Q’]ﬂuuuqL‘IJ’]@JLﬁﬁ‘@QZQLILLﬂzﬂ@ﬂLﬂ@@ﬂLW@IMMQMUNﬂIHW@LZ\m

A
adtazianilaanaan

o o o o v o

3. nMsuARUANUEuAY (Rasping) Widudlzudanazainazgnasluiniesesduningiy

v v
Y & o

Wwadulifidnasauiatlszunm 1-2 Ha aaniudududidevasiiazanidingrsasgavsauniadu

' v '
o =K 5% o o

0 I 2 o euMy o A= P = QR S 2 a o
Antends dvatfnuansiaonn lildduddyndslduszidantslwinaiinl sz @nininnisann
uils
@ o O [ 4 o dl a og/ ) % ] dl o 4
4. n3uAaNUdNUENAY (Rasping)  dungnuaazgniaNtiibaziindngrresannauil
(Extractor) Waanin wenuilaanainisaglag Ipevialdaviflunnsaiauuunansasa 1999711891
nnjaclignanin 3 4n uilsssuawialug analdgnarinns 4 gasatiasiu Inagausnaaily
nsanavenuaylnzunseaun 60-80 mesh uazgaganisaziilunisainaziaanlngldtinnsas

2110 90 mesh ludumaud 19949 UlnN1sANg 18z A adaasiTatu N N T ULt ugang

[

o a = nrdbI dl v a e o [ % :/J
NINIUTANIAUNTE sﬁ\‘]’ﬂ?.ﬁl,ﬂ@?;luiilL@Q@ﬂ‘ﬂ\‘iLLﬂ\‘iLﬂ%ﬂ?ﬂLL@ﬂﬁlﬁ nNEUALUL AR INTUARWNNT

v

annuilazitiegluliuinman nndudrdenasazgnuanaananiiuilaieindingirsesdn
nnuaztinldannueaiatinlduanfluatnedadvisasinldnaniusuduinanidusadasalal

5. mManANdisduaesiiuil (Separation) iwatlasiunisiindisamiaativay

1
al R

aaa = = a ! ¥ ¥ a ¥ o © v KX Y
ﬂ{]ﬂ?ﬂ’]‘ﬁ’)Lﬂﬂd@’m’ﬂ@u%ﬁ‘ﬂsﬁ\‘m?&@ﬂN@IMQMﬂWWT@\?LLﬂ\?@@@\? RREARIININEGIT R B AR BRI N

o o 09; dl o ogj al Y Y ¥ =2 v @
neennnglunandudunan AsdulunseuqunisivuaNdndusesuil asdnilunssuaunng

q

1 o o | !

A . I . .
saillaed idsinuReaiunszuaunsan thuilignuaneanainniniuditzndsazgnas
M e y o - 4 ,

sialUsaLATaauen (Separators) mmmﬂmmmLmﬂﬂjuwgumqm (Centrifugal separators)
vz lalaslalaau (Hydrocyclone) Taslsssnudaulnnjasldiasasuanaiinngumngs uaziine

aXR o v dl -dl o dl o o o 2

ARNINARINN LFLATRALNULILH U LA UL 2 galiauennIndudtlsnasaaninuauay
3 v 09/ v b d” 091 dl b 2% b % v dl a dl dl dal [~1 09/ = 091
M liiuildnau danlilunsareuilenimnluAsesuaniuunyumnasianaaiiluiivzein

ANNTHU



23

a o g
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= (2% o al’j
TN Ui Teall

A1s9N 2.4 Jayanisuanvedlsaanuiiiiudtlenas

ANAINITHAR 150 — 950 A /3%

1 BUIUNITUAR 27.854 — 255,000  Funila/l
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A159N 2.5 dayaFunnuaramaneuzinde/ands 1eelseuuidudgligs

unuindainiia 2,100 - 8,800 ANUNARLAT/A
IR LI 12-17 anuAuma/Auuil
1BununInweads (nndw) NAedn | 188 By

BN InuFaNaNam 1.5 Fy/puile

AMANIRAUWRELLI5EUL Biogas

o

COD 13,134 — 17,500 | HaAnNFN/amg

o

BOD 7,995 - 10,539 NAANTH/AMNT

5

AMANLAUaLAY (N1NNW) 1INsEUL Biogas

COD nuadwiaaluningi 240 Alansu/fun1nu

COD Load Li3=11l Biogas 29,287 — 154,000 | Alanfu-COD/U

2.3.2 anaunssuihan

AuFaIn TN u S n lulsena Huunltnnsanludnseastesay 0.13 sail lu

'

o a

112553 AquAeINslFHNTWNan19L3lnA 924,000 AWLANTUANN 910,700 #u luil 2552

AuGasn s lE N aluimnaunas luTaRmaNlssunnd 470,000 61 [ANTUANN 380,000 6 AR

q

a 1

3| A dl o v o 09/ o
useaay 23.68 Lu‘ﬂﬂ"WWﬂﬂ?3%?@@W@ﬂﬂqu1ﬂﬂﬂﬂﬂﬁ‘$ﬂ’]ﬂﬂ’]ﬂuﬁQMﬂWWMWNuﬂLGﬁ@VHuL?’J

fesumdaanan lulanmasasay 3 Wuniepiasulull 2553 Suatiaauldsansdun 1 8.0.2553

v v 1
o

Wnfuun 2auilupausiasns19iazdn 1,394,000 6 tiNaNn 1,290,700 6t Tutl 2552 $asay
8 (M19217LANNNTINIRT, 2554)
pann9 N8 ARl ANAe n1runnatn ANt e uazENATaIs AL ad T AN

a

Mudueanainuatlauudannliftsgns dudaainnszuaunisannindulduniann Wi
a dl & 09/ = 09/ a dl

nannistlanatgn dndsanlalaslalaau uazundsainesasusnnzneu TneiFunns
v ¥ !

WU AN 1 fuasin AT NN UL AR U 3 FY (Borja wazABLY, 1995) Taninliinmuluy

v
anuinidelszunns 3.9 — 4.2 Eugnunadiuassall
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AN 2.9 NTTUUNTAR AU ULNSNLAZIRAL NN ARINATLLIUNITHAR

(m‘uiﬁ\‘mugmmumm, 2549)
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N72UIUN1FAN AN NWLNA

= s . . o < = 'S o [% o (% | a
1. n3ilathdu (Sterilization) nasanniiuinaanzatelrduansfusasnindngnezuouninan
ey 72 au. JectiuiBununsalosiudaszazgelueenegngs M liunsiunlflaun sy
snuAnas iwadedinlssnuazninistiameanailndu ianganisinanusesiaulasiigenis
a v a :: % d! & 1 v 6 % &
nansaladudasy uananuudanistialnduazdoaliinalndugaeanainfinunzanaisa
' é’l dsj o 1 ] 1 = o 091 o dl I o’l = d‘ o
$eau uazitiatduyndnasianisiudniindu nistialdletin 120 -130 asaaaldsa NAINAY
45 Uaumsinnnseiia Wi 45 W
2. MauenEaldN (Bunch Stripping) neanaitnaniniiandaargnasunidiniasaduneuenauim
Ty inldinatduuanaanainnzanathan neanaarazgnaslllfifuamamnassiall

= 1 & . . & n:ll % ] a v o dl
3. n9antennalan (Digestion) HatdunuaneanaInnzaanis gnasunmtias iy e
liuaidunsansianisanintindiesn

o & . - Al v Ay o " v 44' 2 A a
4. nsanaudy (Pressing) Wathdunlifunisandeaudn gndadinunlursesadininassanT
a = 1 dl o 091 o A & o dl [ = o
fanagag Weanatiuesnanilasnuenaesnailadu lunisanaesesainnasadnazgn
o ' a ¥ di ¥ [ os’ o 1% dl ¥
Fuszazvinaravnagnliimunzan taliarunsoadniaduaanliuinigs Taeliinzarves
[~3 6 % dl ug/l dgldll vy v o’j o & dld 1 all [~
wanlulduuaniieangn nellive lilfindudhduntgnninaiuninsgiu ludsundunin
| OD o % ¥ < & 1 % v v 4 v Y
Wi dszneufnedulauazindatrdanazgnidfoaaneuliiuiie uazuanaanainiugias
lalaau wanhaugndadnasasnszimiznzan nzariueneangnliiiuwmainaduiuudela
11 doundnlulhaugnaadnasasdainnaaddn IeanaBi ueananssutsaaiuiLNNg
Y

HARUNTUNENEI9 n1snsasinsulndun lFRE Wl dudvilunndon azgndadingneunsedis

TN DL NLARUAILTIARN

|
v A

5. N9NNAANY UWNANT I ATaIR s LaNfaeAINIEge uen@anilsn W1 naneznauean
ANITY TNTUNNTBILEIREYNAEIUATEITTIETN 80 - 90 BNANEALTHA At lAAINAWAN

1 ¥ v v 1 ¥ 1 2
nIusTANIA Lvan1aptuarANTWlugY e Tiidulagnisiuine e i

2.3.21 ‘Ij’]LEEI@’]ﬂIﬁ‘QQ’]u@q ﬁlﬂ’]ﬁﬂ‘i“i&lﬂ’]éﬂ

(Tasennsdadiumalulagfing@anwdmiunndaenanvnssu, 2554)

v
o o

wanguanaunssuilndulsenausion tdsainnisaintindiudy didsaannis

v v v
Tumzansihduilan ddaannisuanes wazii@aainnisannindulau Tnaanunsnagl

4
o A

PeazRafiayan1Tuas UFNnLas AUAN BRI AT
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A1519N 2.6 dayaniInanvesiseuingi

ANRINITUAR 30-75 AFFB/ T 11

UTNIUNITUAR 21,911 -1325,007 GFUWFFBAI

(Unit FFB: neanalanan)

= o o & o = & o
AT WN 2.7 mﬂyja‘]ﬁmmmz@maﬂwm:mLzﬁﬂ/‘*ﬂ@\‘nzﬁwmhmumuu

Fna@aniie 240 - 756 QNUIANLNRAS/Y
U
Bannsidesenansn 0.4-1.0 ANUNANLNRA/FUFFB

AMANLRUNAELL5EUY Biogas

o

COD 58,095 — 100,000 NAANTN/ANT

o

BOD, 21,424 -70,000 Naanin/ans

By a I [ 1
ATLANLU AURdRaaINNIsiUNzateantlan

COD 170,000 NadnITN/Aang
BOD, 66,600 AAANTH/ARS
COD Load Li3=11l Biogas 14,400 — 75,000  Alaniu-COD/U

2.3.3 QAAUNTTHNIUAR

@n1uea (Ethanol) vseialiauaanaaed (Ethyl Alcohol) ilunguansdsznavguasd
(C,H,OH) ﬁfwuﬁnimma 46.07 aanantlszann 78 asdtctaliita Wunasmadlaluiad falw
1t Whan I dintu Tufiadu ﬂizmﬁﬁmamL@mu@@mﬂ‘ﬁ'@mmmi@ﬂiu@"ﬂﬁuﬁuj Tawn
usda uardssinAanigalisnd Fauuatiunnslinruufalraedaeslandeniuinadi
saliies dvsudssmAnnuede 1wy Au sy Alfanuaulaunlunislingasunaun
ganizianiuen TelaqiududelFnnsdadsunasimumaluladlunisuanieniueat’
qviaielinelulssmamuisanansadsanmaluladlldelsznasng susiaszmdlng

NITUIUNNTHARENIUEAN 2 38 baun nasldnszuaunimiaaifunisdansmdienn
uaa NARAUTTIAGININ lanueadaiAI (Synthetic Ethanol) waxn13 143819 TLAN

WWaLARENIUEA IR N AR U b andn lulaenuea (Bio-Ethanol)
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a dl L a
MOALN M LLN1INARNLBNILAR

c

o

1. dagaulszinnudle 1un Sy 419181 d19a1a d1atwe draunfiad 4n9Mne wazwaniaio

2. dgAudszinmtinmng 1iun das nantiiana Inge dr9Mneuanu usiv

3. dagaudszinniduly nan@nn1enianeas i Wieding audes dedinatne §ding tAwld
dsjdl o A ai// = 1 | k4

WAENIEANT Taas JaNT FonvisredaainTssnugaaungss i Teseunszans by

M1599 2.8 WiHLeUNsARLENIRTe N ueaRINTRn AUTHARNC)

(ADAZNITNAINAINUNAUNY len1ueaasluTafima, 2545)

AU (1 A) Bansianuaafinanla (Ang)
AnTRA 260
fagl 70
Wudznas 180
F191n9 70
Soye 375
YnsnE 83
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> UALAZLANIN

\4

wulnidaneziiag L e
> ginenilamsansn

\ 4

ulninglanaciiag

A 4

taeuileniegading

A &
eIAR

! |
o & . A5uaulnaen las
NITLETUNNANLTR > NISUAUNTNTUIIN lereerrmnrmmssmnmronsensennseraseensenns >

1% \4

n—.-._.y ni\gUQuﬂ’]?ﬂ@Vu ....................................... »

v .

NILLAUNTTULNUIN beeremseremnsermnnermnnseemssrennsernnns >

\ 4

BNIURA 99.5%

MAN 2.10 NITLNUNARLANIUAAINNTUA LU AILA LU ALNINAANNNTZLIUNTUAR

(WIFNTTNNAIUNALNL, 2553)

o

N1ZHAMNLANIUBAANNNUALZUAY

o a o o

1. pAgwsraNsRnAY Tud1zuaa

q

dl v % v % v a |
V]N’Wuﬂ’]‘J‘LLEIﬂLﬂxﬁ@ZQﬂ@’NI‘M@Z@’W@LLZ\]’]U@iﬂ@tL@ﬂﬂLﬂu

a 4 o

utle TEsmamunT MudUenas

q

2. nmsgaauily Wuiunaunisilasuuihliiduiinia (Wananglag) e lidanwmunziy
nsudnieniueadasfiasludusely Ineddnnsdesutleanaldnsataauile (Acid Hydrolysis)
vizaldeulail (Enzymatic Hydrolysis) @ianisildeuloilinedesuilaiuazlffuainuiias

v v v

NNNAasaINazaINLaLlsenensiunu duseuilazyinnistias 2 ATFani
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¥
o A

pFan 1 desuilanenliuileliluanaidanvisarinliiman (Liquefaction) 1flunis

1
o a

wranuilaiudnlenads laaldagnisfintAsquiutladdendafaeanladisan 1 Ae tawlad
waan1-azluiag (alfa-amylase) Iaald Aaninnguuginiseunns 100 asAumadas 140nan

2 dalud
p3an 2 dasuilinlilanglaavizadesuilliiiuinnia (Saccharification)laamin

|
=

Miuilegn neunanenlndsan 2 Ae ngla-azluiaa (Glucoamylase  re wwfin-ay

dl 1 v Y @ 091 1 v 1 %
Tuaa (beta-amylase) Wataauilgnliiifluiimanaudingnszuounisnismin

= o & o = o & ~ Wy &4 o Aed @
3. NT2UAULATUNUITALALNITUNN NITLFATLNUQLTD (inoculum) LW@TMT.@Lﬁ@ﬁlq@uv}?ﬂVlLLﬂI\‘lLLN

4 !

= ~ ° o gy o A = o & o Y < o
LL@zNﬁNWMNqﬂLWﬂQW@@qV?UPﬁiuﬂW?VﬂJﬂ LNALATEHNNAAILTRANTAN LAY ﬂLﬂq@Jmum@Uﬂq?MNﬂ

Tnelf\@0tiasl Saccaromyces cerevisiae AIN1WINNNILFLLAZAILANANIITIBINITNLTALTY

]
=

amn3nigliannae ansanisnau Aetwarg i Msvaziaainiansn dezun 48 1w, 0
pH 4-5 IagnnisuinTudeudnliesenld wazlfiesasnruaunisusdn (Biostat B) Basans
o rd’j a 4 ¥ dld ya I [ o‘d‘
WUEH amnsnnasanIuea ligeuazainnsanuaninuaaienniieniuliandnaianugou

4. n13NARENIUAA (Ethanol) Liunnsnduiendneniuaauazyiniusgns unisuanien

yaaNNA Nl Ndulsrubenay 8-12 TauilFums aanainuuinuazingn laani1nau

'
o o ! =

ANALAIUTNA NN TDLaINaNWaA Liignssatay 95.6 Taatiunns usnistn Il dwmewas
(wWialaaes) tuazfiaanlifieniueaianuizgns linindsesas 99.5  Taailsuansg @
o | b % v a A = a[/ dl 021 v v all a Qralla Y o sl
Auflusiasldnaiia visa matulaglunisnduinauanthliildianuaanizgns nllenldduagy
375 AD

- n3gAfUsaY (Molecular sieve)

- nngnauezalaingl (Azeotropic distillation)

- walulagiaduigaune (Membrane technology)
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A7n
WA
141
=
o ANTIABA
il
o e & 4 Asuaulnaen s
N7 TEUNQA TR D> L e
NILLIUNITAAL
13y . v 1nngn
AFLLIUNNTHENTN

=
v ULAael

1ANIUBR 99.5%

mMwn 2.1 ﬂizmumamL@mu@mmmﬂﬁmmmemL?ﬁmﬁﬁm@’mﬂ?xmummam

(UIRNTITUNAIUNALNLY, 2553)

v
N7LUIUNITHARLANIUAARINNINUIAA

NNTHARENIURAANNINEAA (Molasses) TagtinAntinAnaLAAeadaetingen Lay
UnlvsindalEiiiunan 48 dalus Wil ueaneged axmaairllidnnszuauntsndwite il
upa3etay 95 dendanntinllinunsruaunisuentinuazieanasedasliueanagedinanuy
u?zgm“ﬁr

2 OQI a Ay a4 [~1 o a OQI =® (5% 1
mﬂ‘nmﬂmmaiumimm@mu@@mmmLﬂuqmmm‘uﬂizmwmmm\ﬂmmmu

q

TUAAUIUNNTFATYN NAUNIINNNTULAL AU UAIULUAS [N LANINITIAAANININWUIANAG0E

¥ o

v 1 ]
WA udndunmunzantanisntin 1 lunnsmdndasiasfls inlddsiunulunisna@nmn

= A

wifaidefinani1siinnzniulunandu N1 1Hlseuseane ALALLATEUNDAINAINAZEA
4
q

v 4
o

y o Ry , o ANa ' o o g w o o
UREATI UANAINU UINTINATAINNNITNAULANTUARENNALUN ﬁﬂ’]ﬂLLﬂﬂ’]?ﬂ’]‘-\ﬂ@ﬁlﬁm\lmiﬂ ‘Vl’ﬂﬁ/i

v 4 v
Wntleyun lunisseunetinieasguunadtinassuam



32

2.3.3.1 WA2AINT59UARRIUNSTNLRYNUDA
(Tasensdadiumalulagfing@anmdmiunndaepaiunasy, 2554)

0’1 a 1 1% Oi/ al a dl P |
UNALNQNYAAIUNTTH wnuealsznaufon WdaannIzuIun1INaRN Mluanale

1
=

TrgAulunisnaneniuas Wdaainnszuaunsnany Minanauavsiudwiluinghulunig

o ¥ o

HARLENIUEA BIAAINnIzuuNsnani Iiuduiuinghulunism@nieniuea Inaaiunsn

= v a o o” = o
@g‘ﬂ?’]ﬁlﬂ&ﬂﬂﬁﬂ@?ﬂ@ﬂ’]?m@m lE‘SJ’]MLL@ﬁQM@ﬂEmZH’]L@EIQQu

A19199 2.9 dayan1nan1ealannuen1uea

ANAINITUAR 55,000 — 200,000 ARNT/4

UTNIUNTUAR 15,172,678 — 66,000,000 am9/l

P4

=t [ % o” =
A1g9N 2.10 m@m‘iﬁmmmzﬂmaﬂwm:mmmm‘immummum

u

1Bunuidanine

1 luanalunisu@nieniues 500 - 1,000 QNUARNAT/ U
Tdudulunisuanianiuea 1,580 QNUNAMTNAT/F
T nana + Swdulunisn@neniuea | 1,571 - 1,790 QNUATNAT/ U

1BUUUNIRYFRNANAR

1 Tuanalunisu@mienives 0.0067 - 0.009 QNUNANNAI/ARNTLENUEA

M undulunisuanieniuea 0.008 QNUIANNRAS/ARTENIUEA

AnsENTELNAedNsz UL Biogas

T Tuanalun1suamneaniues

o

COD 100,000 — 250,000  Ha@anFu/apg

o

BOD 18,100 — 87,840 R VALE

5

1 siudulun1ruananiuas

o

COD 50,000 — 84,633 R VALE

BOD, 3,000 - 53,234 AaanTu/ang

COD Load 19111 Biogas 70,000 — 169,575 Alanfu-CoD/u
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2.3.4 gasvngsunilsgilatms
qmmuﬂﬁummmﬂigﬂﬁmmz‘%ﬁm”cymﬂmﬁ'ugamm@mammqm@mwm Lﬁmmm’g
mammmiaﬁmmNEmﬁmmmgﬁffmqﬁumﬂm@c@mm@mwaﬁmum:mummﬂig‘ﬂ utlasdanIn
W duamsifisinafieanis wazlifinisaanisniindszanslanaziinaufesninising
aWIfNAUNGN 150% 11an 10 Tt 1usfirauanansolunnssanaias aaluedinans
Uszinesiuanlfannuanlafuanusiuradiuenng z%wa‘?uﬂi:mﬁimﬁﬁ”ugmﬁmm@mwmﬁ
A AuAnEnailud douvesinlan gRaNUNgIuINEms tnelanizansulegliyarinisdee
anndn 7 waudnuunnluil 2554 TaefiuunHuniaiulniniesesieliies uazanndnass

AAINIFRIRANDN 1 A1UA1ULAeluLl 2556

w22

a tdl AN o a ] 1=l =3 3 KX v IS
Hannan1ansnensh iludngaugdinluelegnisiiudu assiesdinisuilsgy anwme

o o dl o U dl a % 1 dl = dl dl a a a o
aArynnlfenunsidenids THun nadasunlasniaaiivaznisasuulasninnainqauyised

v v
0%

o o o A [~3 A L% = dl al dl
padunannislunistinengnisiiukaznisiilszleivisee nnsdudaizetcaanisaaNi@ad
Wasunannisdasuutlasdanans Inenisdiuilasugingi Bt lueinis avnsily
. s 4 a J e s o
n#a-Ae nnaeandiau aiiudadanfasnauanlunszuaunisudsgduaznisiiuing

v
[

dl 4 = [~3 I A b2 d” o IS [~ = a A
Lw@1‘1/1@'wmiumqmimum@hﬂizimiﬂmmumu NANNITLUADIEYNITINLRIUIT NAIU AD

1. mstlasiwisanilinnsdesdaainqaunsednas musssuafinalnilesiunisdenidans
P | = @ c o a4 o = R 4 v v N9y a aey
wdo i wWasnudsieawdndngviseda wWasnuald waenld dsaunsailesiuliliaaurisdidi
Tnelwsiaiels nasudlsgtlanmisainisnidauwuusssuanalaanisden lEn1auzussq
o 1 + A Y a a = v a = 2
wHNzaniueImg 1w n1sussqlunssilesisaannufinllaatin visaldganaasin viseanald
aa a a o‘d‘ dgl o ] A
Fansusnienqdwrisnluieunniuemisean Tnan19nseelIuINNILITY (membrane) %78
o a A a ° aa a = ¥ o A
nsdpIaenisastysananssnlunnsAnssTisuesauriatlnenis iansiuds

2. nstlasiwienliilfmeeiluainistiias nlilaentsacuaulifeainenaninu

o

o -3

o [~3 dl = I aaa dd‘ a dgl 1
AENRRINTITLNLLNEANTLASNITHINR LL@:ﬂgmmmumwmmmuimzmwmmﬂ?gﬂ BASNIT

L 1

@ o 1 o @ dld ¥ og/ v A Y o o o &
NUTNN LTU ma?‘vmmaLﬂuimum34@ﬂlu@Wma‘mamamnium&@um@‘lmmNmui@m nie

U

o

flasiunisfindisanadl wu n1stesiudisenineandiau (oxidation) luaiuis Mali

v 1
) o

Aay oA A o PYPRpN A o . . o Yy
2191303 lesiuiiu visetlesiuna liiAnanteuaanistenidasii (browning reaction) M
IPENIANANTAUIAU NIATFEIN WIDINATUNINEEU 1T1AY

2 o = d‘ a o o ¥ A ¥ [ rd‘
3. ngilaviumanidguIgNasinaNnilaa N auan ‘Vl’]iﬂiﬂﬂﬂW?Lﬂ@ﬂlﬁﬂW?U??ﬂﬂmsﬂ‘W

-dl ¥ o a ¥ o v o A a dl dl
WNITAN INaTasduiay aandiau 1aeiuuuas 409 UTaA 1 HIREUNENLUAINIRINLINNTENY

NN MUTTAINNNITIUAS NITDLSNEN LAZNITAARINUN
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'
a A

Tnatiidgaingaanvnssunisudsglenvisaziinainnszuaunisdnadngaunldlunig

q

P4

wilsg1l nnsFatneaan n1susesa A naw luku TeRiBuunAeuinegsluudaziliiasann

1
aa o J

guaunssunsulsgenvnaiugrainssunianuaureuinaserlulsuinalne

2.3.4.1 Wdganisanugaaiunssuudssianms
(Tasennsdadiumalulagfing@anmdmiunndagnaiunasy, 2554)
& a ' (% & =
Widenguendaunssausstenisdseneusoy wdaannnisuiesdeanunsmzia nng
wilsgililadnd nasudsgitinnaldl nnsudnuagss lnuainnmaglieazidaniayani snas
UFnuarAnIAN TN AAST

A159N 2.1 deyanisnanaealssauulsgilanving

ANAINITHAR 10 - 737 AL/ U

1BUUNTUAR 4,480 — 51,246 B/l

A5 2.12 deyatFuinuazamaneuzinidaedlssuitlsgleains

unuidaiiia 150 - 6,000 aNUNAT LA/
e senanas 1.33-75 aNUNATNAT/FLFFB

AMANIRAULRELL5EUL Biogas

COD 1,500 -10,800  Na@ANiN/ang
BOD, 695 - 5,200 NAANTH/ART
COD Load 19111 Biogas 1,275 - 6,720 Alanfu-COD/MU

2.3.5 QAAIUNTTNY
aannflungtudinldioanlunislgnuiuie 6 U Asazatunsanianiansléilng
a | 2 & = ' : oA = 9y o
NANARENMNITIAzaangnananeuivl nsazeangnataninludeslanetlseidasaunediugl
dl [~1 ! a ] dgl o ng// a ] A =
Wasannilugastaneggeufuiacngumy tdsaniunananazanad U R BRUIANLAL

a

d@l (< 1 dl 4 o 1% 09/ ¥ ' a dl ! 4

wieey adutdeangeunsiuanaanluaglfnenetiasndning wesainanineinianaliiiia
A | a a % o :; = dl = % dl

ANNIENUNTZIaUAaNITIET AL InTesun1e Auiululluile) a1aacuazninansliiage
Uszannd 120-180 4 (RNINURRNWINITIRENTINERAS, 2554)

v 1 !

weeingalflszannbenas 90 gnuasmuaeuduny et ldudegihiluansusiu

o 1 dl A v o | oa’ [} dl

FuAT Bnaur naaanl wazmaesesas 10 azgnin ludsgiiflurinenediu Segmannnssunis

wilsgtensannsnfugnainnssuiinoudrdyseirsegiavesdszinanazninlsiiy
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gaaunssunneliiianisdsuuaznisad e liliduilszmastinanin  tnagnaiunssy

answnaasilszmanedsulug)ilugaaivnssuulsgldusiuivnenanswismanunulsgi liae)

o a

Tugnnmmnnzannazazainlunisun il dusnasulun1suanuandusiananisisaly

]
gaavngsuulagl uieanilu 2 ngu As

1. 8179t TN eN9UEUINATY L19UYIE BN9LATI ENSLEURALIN LAZSNATY

2. 7910 TAun 1nen9tu vigaeneaning

RTIN
AR
RRER NI I E RN
\ 4 \ 4
A9 ANNEE PNTNEIN

- 0.7% NH, (High Ammonia)
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ANAINITHAR

120 - 165

FIUEINILIIN/ITd

1FNUNITUAR

26,871-36,000  FeNauvia/il

AIs1aN 2,14 Jayaiiuinuazanansuzi@svedissnuilsgleng

5

Bannuidedifn 1,500 - 2,600 ANUNANLNAT/TU
unouindesienarsn 13- 300 QNUNATLNAT/ AU
anaNtiR L Red1sz UL Biogas

COD 1,300 - 1,650 Naaniu/ams

BOD 850 - 1,070 Naanin/ans

COD Load ¥ngsii Biogas

1,950 — 4,290 nlaniu-CoOD/U

2.4 walulagngdlugnaunssaninnIsAne
2.4.1 walulagnldlunisadannigdaninainidaanannssnuile

(Tasennsdadiumalulagfing@anmdmdunndaanannasy, 2554)

guanssutszinnuieiifsunnunian@e 150 - 950 Auuiledu Geifiunmuingdeann

n1suaRagi 2,100 — 88,000 gnunarfiums/iu lnsmalulagnliluntsuaafingdannuay

1BuuRTIaN W A9

A5 2.15 waluladnlilunsuanfingioninainindalsasuanaimnssauuils

wintulagfildly 15u1m5 15umsils=ansua USuunsHanNEmININ
NFURANE S (m°) FuntunRau 1Eunupail
Fann (m’) (Nm®/d) (Nm’fy)

UASB 5,000 - 6,3000 5,000 - 6,000 24,250 - 37,800 2,921,160 - 11,340,000
CLBR 93,000 - 120,000 85,000 - 100,000 11,696 — 14,478 3,508,920 - 5,067,300
Cover Lagoon 85,000 - 162,712 84,177 — 150,000 1,977 — 52,200 593,100 - 10,962,000
FLR 93,833 82,647 24,544 7,363,200

CSTR 27,200 27,000 23,040 — 24,544 6,220,800 - 7,319,160
HRAL 75,000 70,000 11,865 2,491,650

*CLBR: Coved Lagoon Bio-Reactor

*FLR: Flexible Liner Reactor
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gaAUNIINUssin AR LENWNINER 30 - 75 AUFFB/AA TN BN ENNMENA
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240 - 756 gnunAtiums/u Ingmalulatnldlunisnaniaioninuaz Bunn

A5 2.16 walulanlElunisuanfingdoninainiindalsaugnaunssutingu

waluladnldlu UFumg U3ums dFununisuanniggann
NSHARNTY STUU UssANENR UFununacy dFununail
Fanw (m’) m) (Nm®/d) (Nm’ly)
CSTR 7,042 — 15,042 6,232 — 15,000 1,977 — 8,462 593,100 - 2,538,600
Hybrid Decanter
2,300 - 7,000 2,300 - 7,000 1,588 — 4,851 476,400 — 1,455,300
Digester
Hybrid Channel
8,000 - 12,000 8,000 - 12,000 7,438 2,231,400 — 2,454,540
Digester

2.4.3 wAlulag N g lun1saann1EdanINAINUNRLAAFINNTTNIAYURS

(Tasennsdadiumalulagfing@anmdmdurin@aenannasy, 2554)

ARANUNITHLITNNBNIUBANTHIUNITHAR 55,000 — 200,000 AR/ T9HLFNN

@aanniInanagn 1,571 — 1,790 gnunarmas/iu lnamatulagn i lunis@afinndaninuas

1BuuRNTIaIN W A9

=& PR Py a e el & =
A5 2.17 wialulagnlglunisn@ninsmaninaininde 1s99ugnaunssuianiues

walulagildly 15u1m5 sumg USHunsHaRNETININ
NSNARANT szUU 1sz@nsuna 5uupau Suusail
Fanw (m°) (m°) (Nm’/d) (Nm°ly)
UASB 22,650 18,000 49,167 16,225,110
Cover Lagoon 8,500 8,500 19,068 6,292,440

Modified Cover

Lagoon

59,000 - 234,000

53,213 — 200,000

29,250 - 78,750

9,652,500 - 11,340,000
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2.4.4 wmalulagnlglunisuanniddinmwainidudeanaunssuuilssilaing

(Tasennsdadiumalulagfing@anmdmiunndaepaiunasy, 2554)
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waluladnldlu Usumg Usumg UdFu1tun1gNRANEEININ
NSRRI STUL szAnsua sunusadiu Eanaunall
Fann (m°) (m’) (Nm®/d) (Nm’fy)

UASB 275 -385 250 - 270 540 - 1,045 162,000 — 334,400
CSTR 1,017 - 5,000 900 - 4,800 1,400 - 2,600 420,000 - 832,000
CMU -CD 6,800 6,000 1,313 393,900 - 426,725
Anaerobic Baffle

6,250 — 8,750 5,000 - 7,500 1,408 - 1,932 487,283 — 556,076
Reactor
Expanded

85,000 84,177 34,200 9,234,000

Granular Sludge

2.4.5 malulagnldlunisnanniadinnainii@aanaunssuuilssilans

(Tasensdadiumalulaging@annd mdunndaepaivngsy, 2553)

gRAUNITNLsznnudl s3tlanelBNIINIHAR 120 - 165 AUeNwYi/du TaHFNN

@aAannIsuaaetn 1500 — 2,600 gnunarwas/du tnawmalulagnldlunisudafine@aniwuay

1BuuRNTIaN W A9

A1519% 219 waluladnldlunsuaningdaninainindalssnugaaninssauilsgiens

winlulagaildlu 1Fung 13ums USuunsHannEmaInIn
NSURANE szUU 1lsz@nsna FuntuRau 1Euupail
Fann m’) (m°) (Nm®/d) (Nm’fy)
ABR 3,883 -5,712 3,005 -5,092 410 - 900 123,000 - 270,000
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2. anuanauLnuLedlasanig (Internal Rate of Return : IRR)
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n1gAuIniNN IRR Hildn1saestinaasgn (Trial and Error) AYUARLINAG
v o L g 1 1 . % [ o
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3. 3rezAUNY (Payback Period)
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s liFuiwed HAaann FUEN9 AN \ . .
. . i - 60,000 ] 26,871 o 2,600 13 m /AU 1,650 1,070 330 214 4,290
Arin FUHARLN uvia/ uyia/
131N BNnaa 1o tdeannlssanu an3lenn _
. . 200,000 . NA. 1,200 0.006 m3/ARNTLANTUDA 75,000 25,000 11,250 3,750 90,000
1A AR Lan1uea uaa/u
e nefuiwed | duduainlsanu FEN L. .
o . 120 .| NA 1,500 | 125 | m’suenauia 1,300 520 1,950
awiad N3t a1dm | enauvia STR 20 uvia/du
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131 Inefuiueian vudeann 120 AueIg #REF! AueIng 1,500 300 m’/AULNIUY 1,300 850 520 340 1,950
Wied Aastlalsdi 1399 UHARENY Wi/ uvie/al
@szwmdlne) andn
YT
1 YinTuzsingy vFeanlseany 45 B 216,000 2] 360 0.333 m’/FUFFB 80,000 45,000 24,000 13,500 28,800
Undun aniim sy FFB/hr FFB/hr
131 1A 71 1 Buiesdd vdeann 18.2 AU #REF! Al 400 21.978 m’/6u 135,000 42,000 67,500 21,000 54,000
Anim [ERNQINA T ARG B
LI AU n1niuaIn 300 AL/ NA. 225 tons/d 0.800 tonnndwtonudle | 240 kg/ton 82 54,000
fRaNITNNANIU | Tesanundnuilelu
e (Teaudla) Aleuaq
131m vinEnulan nINanTaeeu 45 B FFB/ 30,066 Fufl 360 0.333 m3/Fiv FFB 75,000 22,500 27,000
(2521) anfim sy .
131 B Uhdu nINanTaeeu 45 B FFB/ 216,000 B FFB/ 75 1.667 m’/FUFFB 50,000 30,000 20,000 12,000 3,750
20 ANA arptinTu BN, 3
151 Tadeani i nnsuan 370 AL/ 111,000 A/l 479 #REF! m’/eu 143,400 28,680 68,700
Sehry Treanunanuiledu

Antleuad
1319 1aang U hdeanlsss 45 2] #REF! 1 FFB/ 540 0.500 m’/AUFFB 83,075 45,000 24,923 13,500 43,200
LRl Aty FFB/hr 3
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msvdeyaszuufingmaninaelssnululasanisdadsumalulatidadiufinndanin n.m. 2554

fayan1suanedlaennu %@gmiy%?w
PRaunoutin AsaNTRANAedn sz Qmmu‘”ﬁn‘hﬁm@nizuu
i . 1Rel Biogas Biogas
FalAsens alinnds COD Load
Y fawdin .
ANAINIIHNARRAR 1BuunInaRsell BB ameNaNER (kg-
YUY CoD BOD, coD BOD,
COD/day)
Biogas (mglliter) (mglliter) (mglliter) (mglliter)
(ms/day)
avnsnilauvinugy PnFeannlseny 45 AUFFB/ 450 0.42 m3/6iu FFB 50,368 10,074 22,666
Sehty aratinuLdu i
i andlurlielfy | dudeannnnsuan 20 pi/3U 4,480 F/l 210 10.5 m3/suuile 10,800 5,000 2,268 1,050 2,268
(Wszmelng) andn HAT 98
(i’rﬂLﬁﬂ)
131 andlurluzife | ninduainnisuam 20 /AU 4,480 Fiual 56 4 AUNTN/FiL 120 40.40 6,720
(tazmerlng) anrin ANGER tons/day uils
(NN3da)
131 Bends lule videann 350 Py 25,200 A/l 3,360 9.6 m3/6i 17,500 10,800 1,750 1,080 58,800
Ana anrip Trenunamuiladu
Aenas
UTEN GUNT Lo W, tdzannlsanu 45/60 FIUFFB/ 300 0.28 | m3/MUFFB | 50,000 7,500 15,000
1duanad anrin aratinsudu dalu
131 .72 Suiwes vdeannnisuan 198 ZINIRN 59,401 ZINIRN 3,000 15 m3/FiLeNg 2,000 1,000 800 400 6,000
ooty NN Wyi/AU uvieAl W
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1519 udaonud ¥ndeann 340 Fu /3 | 67,320 B Hard 1,620 4.76 m3 Hard 16,088 5,250 804 263 26,063
e el andm Taaunanlyliidn Board/il Board/sius

wilg
13 gilineduaa Y@eannnisuan | 250 BId/AU 5,000 20.00 ma/ei 9,695 1,939 48,475
AR5 ANTiA uileiudnlznas
(NVT)
151 Tnendnsiu Y@eannisuan | 550 Fudu | 84,107 Syl 6,000 10.91 m3/51 6,527 3,449 1,305 | 690 39,162
Aenas anim uilesiudnlznas
13 Basu Uhdn | neanedndulan 45 Fild 96,949 S FFB/ | 50 Fiu 0.05 FUEFB/FUFFB | 0.33 ton 0.198 16,500
2084 a11in anlseainlndu FFB/ i Tlein/du COD/ton wet

e 330 0.31 | m3/fuFFB 50,000 30,000

1510 NATU v@enannngu | 900 il | 91,176 suwiledl | 3,500 6.45 m3/Fiu 20,000 70,000
AYSLAY /TR anlseeunanuile Ju
(W7t W'q"'m'@w’mﬁ Audzuds 100 | - Funnmuil | 250 25,000
WIUULS SN nNMY kgCOD/ton
1T dn Tt @eannlsany 10 My 2,511.41 il 250 25 m3/i 5,100 1,530 1,275
Budarad A utlsgianmng
179 unuasny (1) Reann 240 Al 53,613 Al 2,500 10.42 | m3/Au 25,325 9,000 5,065 | 1800 63,313
ERli) Teeerunanuilaii Ju

dnuenas
B auvnsu s | ddeannlssen 3,234 B1d/ 38,811 i/l 3,000 27.83 | m3/siu 1,500 750 4,500

utlsgianmns \hau
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1REUaNNes thdeannlsen | 1000 | Awideu 11,388 Al 3,000 90.00 m3/6iu 1,500 750 4,500
NARITWTiaMNg wilsgennsg
]1in
135 qua Tule 1o tideann 400,000 | @m3/fu | 132,000,000 ama/tl 3,880 0.01 m3/ans 32,000 17,000 3,200 1,700 124,160
NURA A1 139971L8N118
1B thduimmn | Sudeannlsenu 30 FUFFB/ 99,465 FUFFB/A] 250 0.23 m3/FUFFB 60,000 9,000 15,000
Fauauld anrin At alu
13 Wwaytnafnel | sudaannlasanu 80 /AU 23,278 il 6,000 75 m3/pit 1,500 1,200 267 338 5,348
AT AR (NUTEI) wilsgenng
A wialwaris | siideeinlseeu | 80,000 Ful 51,246 il 3,000 1 m3/6iu 1,610 695 322 139 4,830
A1in wilsgilawng
139 MINARARSTUT vndean 22,100 | Auideu 33,816 il 150 1.33 m3/Fid 9,000 5,200 1,800 1,040 1,350
{1 1999 1UNAR
Lﬂ%@\‘iaill
159 WARATUA ¥ndeannnis 800,000 | naail 500 0.19 m3/Naad 7,000 1,400 3,500
awnsiawies Sin | wARTnsTinde
139 \Wwaiie 1.3 ¥ndeannnis 500 Py Tu ol 10.00 m3/Fid 9,900 1,485 49,500
] nanuileiu 5,000
dAndeuas
LIFNWAIU nnsuaINNNg 800 AL/ 104,377 % 300 0.375 ALNIN/A 250 75,000
ANSLaUANiA (N namuile tons/day N kgCOD/ton

Aug)
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LTHN WANIU h@enguninsiian | 400 Fuuniledu 3,000 7.50 m3/si 40,000 25,000 4,000 2,500 120,000
ANSLAY ANA Trenunanuiledu 400 m3/day | 0.25 | Funin/eu 250 25,000
utls kgCOD/ton
LTEN WANU NINNUANNNITNGER 800 NG 91,989 Fiu/l 250 0.31 AUNIN/AL 250 62,500
ANSLAY AAA uileudnlznas tons/day utls kgCOD/ton
(5ee18m)
1519 AN NINAINIINITUATH 30/45 B FFB/ 5,322 il A21nN 0.11 m3/AUFFB 60,000 18,000 3,888
Tauauld anrin vy #alus AENaL 11
AL.N./AU
daunn
118u 64.8
ALLN/AU
191 Umsilsvasd nnAaINiaNuans | 45/60 B FFB/ 193,492 /il A21nN 0.21 m3/AUFFB 60,000 - 18,000 - 11,880
fTumAaes anfn vt nlug RTNaL 33
ALLN/AU
Hidean
st UMY
198 aL.4./
U
B 3R Bume | sFeannlsanumd@n | 300 | sy 24,442 Fl 2,100 m3/Fu 12,108 5,750 2,422 1,150 25,426
LRl uiledudnlznas 7
131 fTryanalviues v@eannlasundn | 1,500 YA 425,745 A/l 13,680 m3/si 3,000 1,500 900 450 41,040
ﬂ@ummu@% ’ﬁﬂﬁ/ﬂ NITAN L 9
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e Wndeann .
UIEn 2auisu Uhdu . FUFFB/ L .
e o la9nuania 60 B 142,556 FUFFBAI 288 0.20 m3/AU 75,000 41,500 15,000 8,300 21,600
28EA A1n g 2 v dalu
gy
. ; Wndeann
1sE ne axlng 1w - L -
ed o o NITHARALD 150,000 aRnI/IU 900 0.01 m3/an? 130,000 52,000 - 117,000
Wt ain (WvnTw)
NUBH
. Wetcake Fiwet 177 n.n/
UTEN Suinsd 18 . =, _ .
.. Anlseany | 200,000 | @ne/dn 240 fw/du | 0.001 | cake/dmsia | Fuwet 42,384
Muea A1n
enuea NUDA cake
Wdeann
vaEn @uit Tule eu | Tesaundn o . .
e o e 300 siaLle/au 59,400 Al 3,168 10.56 m3/AU 17,500 11,200 4,375 2,800 55,440
wast arin uilagiuy
Antends
L Wideann
1319 Lanfgimun _ o o -
. . NNTHARLD 230,000 anT/IU #REF! ansfl 1,750 0.01 m3/aRn7 180,000 75,000 63,000 26,250 315,000
211
UDA
Wideann
13 Foneone sy | 19s91un@n o .
e o o o 300 sLile/Au 3,200 " m3/AU 22,500 14,625 2,250 1,463 72,000
mnef arn wilasiny

Andzvaa
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AATITRASHFAERT aaaunsTuNsRAnuTlaiudlsuas

NI ALNUNAIILWLNTULAN

Fauils Wi piky 1 2 3 4 5 6 7
N ~150,000,000 | U ~150,000,000
ANAINITHAR 7,047,000 | au.4./1 3,523,500 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000
VAN 23 | uw/ans 23 23.69 24.40 25.13 25.89 26.66 27.46
sele 3,875,850 | Am3/ll 44,572,275 | 91,818,887 | 94,573,453 | 97,410,657 | 100,332,976 | 103,342,966 | 106,443,255
Andanaan 10% | sl 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000
ANINgeENEN 10% | sl 15,000,000 | 15,450,000 | 15,913,500 | 16,390,905 | 16,882,632 | 17,389,111 | 17,910,784
AU W -91,000,000 | -16,450,000 | -16,913,500 | -17,390,905 | -17,882,632 | -18,389,111 | -18,910,784
mlaiaedu UM -46,427,725 | 75,368,887 | 77,659,953 | 80,019,752 | 82,450,344 | 84,953,855 | 87,532,470
W[ug paniedns 5,724,492 | 5065531 | -4,359,618 | -3,603,410 | -2,793,321 | -1,925514 | -995875
R -75,000,000
Runu -75,000,000
WA 75,000,000 | UM 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198
panide UM 5,343,750 5724492 | 5065531 | 4,359,618 | 3603410 | 2,793,321 1,925,514 995,875
AEAY UM 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073
panide | um 5,724,492 | 5065531 | 4,359,618 | 3,603,410 | 2,793,321 1,925,514 995,875
Rubiu | um 9,248,581 9,907,542 | 10,613,455 | 11,369,663 | 12,179,752 | 13,047,559 | 13,977,198
uipamae W 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198 0
ilsgns W 52,152,217 | 70,303,356 | 73,300,335 | 76,416,342 | 79,657,023 | 83,028,341 | 86,536,595
IRR 40.57% -150,000,000 | -30,427,725 | 91,818,887 | 94,573,453 | 97,410,657 | 100,332,976 | 103,342,966 | 106,443,255
Payback Period 31 -150,000,000 | -119,572,275 | -27,753,389 | 66,820,065 | 164,230,721 | 264,563,698 | 367,906,663 | 474,349,918
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pauils Wiiog ik 8 9 10 11 12 13 14 15

N -150,000,000 | Um -150,000,000
ANAINTEAR 7,047,000 | au.u./Al 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 7,047,000 7,047,000 7,047,000 7,047,000
NALIINETLAN 23 | uw/ans 28.29 29.14 30.01 30.91 31.84 32.79 33.78 34.79
sela 3,875,850 | ama/il 109,636,552 | 112,925,649 | 116,313,418 | 119,802,821 | 123,396,906 | 127,098,813 | 130,911,777 | 134,839,130
AAeNINAN 10% | siedl 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
ANTINgesnEN 10% | siadl 18,448,108 | 19,001,551 | 19,571,598 | 20,158,746 | 20,763,508 21,386,413 22,028,006 22,688,846
AUV UM 19,448,108 | 20,001,551 | -20,571,598 | -21,158,746 | -21,763508 | -22,386,413 | -23,028,006 | -23,688,846
ilsidasdu 1M 90,188,444 | 92,924,098 | 95741821 | 98,644,075 | 101,633,397 | 104,712,399 | 107,883,771 | 111,150,284
Rug panideang 0 0 0 0 0 0 0 0
Ruf -75,000,000
Runu -75,000,000
wilAu 75,000,000 | 1n
aanide 1N 5,343,750
e U

penide | 1

Rufun | umn

WiAvAe 1N 80,343,750
ilsgns 1M 90,188,444 | 92,924,098 | 95,741,821 | 98,644,075 | 101,633,397 | 104,712,399 | 107,883,771 | 111,150,284
IRR 40.57% -150,000,000 | 109,636,552 | 112,925,649 | 116,313,418 | 119,802,821 | 123,396,906 | 127,098,813 | 130,911,777 | 134,839,130
Payback Period 3|1 -150,000,000 | 583,986,470 | 696,912,119 | 813,225,537 | 933,028,358 | 1,056,425,264 | 1,183,524,077 | 1,314,435,854 | 1,449,274,984
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NTUNAUNUN ANULPG
sials el i 1 2 3 4 5 6 7

Nu -150,000,000 | U ~150,000,000

ANAININAR 7,047,000 | &/l 3,523,500 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000

NAUNULPG 18 | uw/nlaniu 18 18.54 19.10 19.67 20.26 20.87 21.49

sala 3,241,620 | Alaniul 29,174,580 | 60,099,635 | 61,902,624 | 63,759,703 | 65,672,494 | 67,642,668 | 69,671,948

Andenaan 10% | slell 1,000,000 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000

ANLINgaTNEN 10% | slell 15,000,000 | 15,450,000 | 15,913,500 | 16,390,905 | 16,882,632 | 17,389,111 | 17,910,784

AUNU um -91,000,000 | -16,450,000 | -16,913,500 | -17,390,905 | -17,882,632 | -18,389,111 | -18,910,784

ilsiiaedu Tl 61,825,420 | 43,649,635 | 44,989,124 | 46,368,798 | 47,789,861 | 49,253,557 | 50,761,164

WU panideens -5,724,492 | -5065,531 | -4,359,618 | -3,603410 | -2,793,321 | -1,925514 | -995875

Ruf -75,000,000

Runu -75,000,000

vildu 75,000,000 | U™ 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198

panide U 5,343,750 5,724,492 | 5065531 | 4359618 | 3603410 | 2,793,321 1,925,514 995,875

SRHLN U 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073

panide | um 5,724,492 | 5065531 | 4,359,618 | 3,603,410 | 2,793,321 1,925,514 995,875

Rusiu | uw 9,248,581 9,907,542 | 10,613,455 | 11,369,663 | 12,179,752 | 13,047,559 | 13,977,198

vilpairae U 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198 0

lsgnsa U 67,549,912 | 38,584,104 | 40,629,505 | 42,765,388 | 44,996,540 | 47,328,043 | 49,765,289

IRR 27.08% -150,000,000 | -45,825,420 | 60,099,635 | 61,902,624 | 63,759,703 | 65,672,494 | 67,642,668 | 69,671,948

Payback Period 31 -150,000,000 | -104,174,580 | -44,074,945 | 17,827,679 | 81,587,381 | 147,259,875 | 214,902,543 | 284,574,492
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Aauls

pib]

DLE] 8 9 10 11 12 13 14 15

NU -150,000,000 | U™ -150,000,000
ANAINNINAB 7,047,000 | au.u./Al 7,047,000 7,047,000 7,047,000 | 7,047,000 7,047,000 7,047,000 7,047,000 7,047,000
NAUWNULPG 18 | uw/Alaniu 22.14 22.80 23.49 24.19 24.92 25.66 26.43 27.23
sela 3,241,620 | AlanFual 71,762,107 | 73,914,970 | 76,132,419 | 78,416,392 | 80,768,884 | 83,191,950 | 85,687,709 | 88,258,340
AnAeNINAN 10% | siall 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
ANLINgaTNEN 10% | siall 18,448,108 | 19,001,551 | 19,571,598 | 20,158,746 | 20,763,508 | 21,386,413 | 22,028,006 | 22,688,846
AU UM -19,448,108 | -20,001,551 | -20,571,598 | -21,158,746 | -21,763,508 | -22,386,413 | -23,028,006 | -23,688,846
ilsidasdu U 52,313,999 | 53,913,419 | 55,560,822 | 57,257,646 | 59,005,376 | 60,805,537 | 62,659,703 | 64,569,494
R[ug panideang 0 0 0 0 0 0 0 0
R -75,000,000
Runu -75,000,000
wilAn 75,000,000 | 1"
aanide 1N 5,343,750
[eAL U

ﬁﬂﬂL‘]_J»EI Un

Rufu | umn

vilnawie N 80,343,750
lsgns STaYY 52,313,999 | 53,913,419 | 55,560,822 | 57,257,646 | 59,005,376 | 60,805,537 | 62,659,703 | 64,569,494
IRR 27.08% -150,000,000 | 71,762,107 | 73,914,970 | 76,132,419 | 78,416,392 | 80,768,884 | 83,191,950 | 85,687,709 | 88,258,340
Payback Period 3|1 150,000,000 | 356,336,599 | 430,251,569 | 506,383,988 | 584,800,380 | 665,569,264 | 748,761,214 | 834,448,922 | 922,707,262
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NIUNAUNUNAIIW I

Aauils “ilagl 4 1 2 3 4 5 6 7
Nu -150,000,000 | U™ -150,000,000
ANAINITHAR 7,047,000 | au.u./Al 3,523,500 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000
naunulniin 3 | uw/iladmsdalug 3 3.09 3.18 3.28 3.38 3.48 3.58
sela 8,456,400 | Aladmddalua/il 12,684,600 | 26,130,276 | 26,914,184 | 27,721,610 | 28,553,258 | 29,409,856 | 30,292,152
Antdensan 10% | siall 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000
ANLINg93N1 10% | siall 15,000,000 | 15,450,000 | 15,913,500 | 16,390,905 | 16,882,632 | 17,389,111 | 17,910,784
AUNU 1N 91,000,000 | -16,450,000 | -16,913,500 | -17,390,905 | -17,882,632 | -18,389,111 | -18,910,784
ilsidasdu 1N -78,315,400 | 9,680,276 | 10,000,684 | 10,330,705 | 10,670,626 | 11,020,745 | 11,381,367
WU paniiasne 5,724,492 | -5065531 | -4,359,618 | -3,603,410 | -2,793,321 | -1,925514 | -995875
R -75,000,000
Runu -75,000,000
wilAu 75,000,000 | 1" 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198
panie N 5,343,750 5,724,492 | 5065531 | 4,359,618 | 3,603,410 | 2,793,321 1,925,514 995,875
AnEAU N 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073 | 14,973,073
penidy | v 5724492 | 5065531 | 4,359,618 | 3,603,410 | 2,793,321 1,925,514 995,875
Rusiu | um 9,248,581 | 9,907,542 | 10,613,455 | 11,369,663 | 12,179,752 | 13,047,559 | 13,977,198
ilnatde 1N 80,343,750 | 71,095,169 | 61,187,627 | 50,574,172 | 39,204,509 | 27,024,757 | 13,977,198 0
lsgns 1N 84,039,892 | 4,614,745 | 5641066 | 6,727,295 | 7,877,305 | 9,095231 | 10,385,492
IRR 9.82% 150,000,000 | 62,315,400 | 26,130,276 | 26,914,184 | 27,721,610 | 28,553,258 | 29,409,856 | 30,292,152
Payback Period 5|1 150,000,000 | -87,684,600 | 61,554,324 | -34,640,140 | -6,918,530 | 21,634,728 | 51,044,584 | 81,336,736
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fauls Wiiog 7 8 9 10 11 12 13 14 15

N -150,000,000 | L™ -150,000,000
ANAINTEAR 7,047,000 | au.u./Al 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 | 7,047,000 7,047,000 | 7,047,000 | 7,047,000
naunulniin 3 | uw/iladnsdnlug 3.69 3.80 3.91 4.03 415 4.28 4.41 454
sela 8,456,400 | Aladmsdnluel 31,200,916 | 32,136,944 | 33,101,052 | 34,094,083 | 35,116,906 | 36,170,413 | 37,255525 | 38,373,191
AnLdessnAn 10% | miadl 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
ANTINgesnEN 10% | miell 18,448,108 | 19,001,551 | 19,571,598 | 20,158,746 | 20,763,508 | 21,386,413 | 22,028,006 | 22,688,846
AUV UM 19,448,108 | -20,001,551 | -20,571,598 | -21,158,746 | -21,763,508 | -22,386,413 | -23,028,006 | -23,688,846
ilsidasdu 1M 11,752,808 | 12,135,392 | 12,529,454 | 12,935338 | 13,353,398 | 13,784,000 | 14,227,520 | 14,684,345
Rug panideang 0 0 0 0 0 0 0 0
Ruf -75,000,000
Runu -75,000,000
wilAu 75,000,000 | 1
aanide 1N 5,343,750
e U

penide | 1

Rufn | um

WhAAS U 80,343,750
ilsgns W 11,752,808 | 12,135,392 | 12,529,454 | 12,935338 | 13,353,398 | 13,784,000 | 14,227,520 | 14,684,345
IRR 9.82% -150,000,000 | 31,200,916 | 32,136,944 | 33,101,052 | 34,094,083 | 35,116,906 | 36,170,413 | 37,255,525 | 38,373,191
Payback Period 5|1 -150,000,000 | 112,537,652 | 144,674,595 | 177,775,647 | 211,869,730 | 246,986,636 | 283,157,049 | 320,412,575 | 358,785,766
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ATITHATHFANAAST BAAIUNTTUNTANAUNNTULAN

NI ALNUNAIILWLNTULAN

fauls Wi piky 1 2 3 4 5 6 7
N ~130,000,000 | U ~130,000,000
ANAINTHAR 3,634,200 | au.4./1 1,817,100 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200
AU 23 | uw/ans 23 23.69 24.40 25.13 25.89 26.66 27.46
sele 1,998,810 | @ne/ll 22,986,315 | 47,351,809 | 48,772,363 | 50,235,534 | 51,742,600 | 53,294,878 | 54,893,724
AndansAn 10% | siell 866,667 866,667 866,667 866,667 866,667 866,667 866,667
ALiNgainE 10% | siell 13,000,000 | 13,390,000 | 13,791,700 | 14,205,451 | 14,631,615 | 15,070,563 | 15,522,680
AU W 78,866,667 | -14,256,667 | -14,658,367 | -15,072,118 | -15,498,281 | -15,937,230 | -16,389,347
mlaifiassu Tl -55,880,352 | 33,095,142 | 34,113,997 | 35,163,416 | 36,244,319 | 37,357,648 | 38,504,378
wud panidiaans -4,961,227 | -4,390,127 | -3,778,336 | -3,122,955 | -2,420,878 | -1,668,779 | -863,092
R -65,000,000
Runu -65,000,000
WilAw 65,000,000 | UM 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571
penide W 4,631,250 | 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
ANeAY um 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663
panide | v 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
Rusiu | um 8,015,437 | 8,586,537 | 9,198,327 | 9,853,708 | 10,555,785 | 11,307,885 | 12,113,571
vilpaiae UM 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571 0
flsgns UM 60,841,578 | 28,705,016 | 30,335,661 | 32,040,461 | 33,823,440 | 35,688,870 | 37,641,286
IRR 24.60% -130,000,000 | -42,013,685 | 47,351,809 | 48,772,363 | 50,235,534 | 51,742,600 | 53,294,878 | 54,893,724
Payback Period 31 -130,000,000 | -87,986,315 | -40,634,506 | 8,137,857 | 58,373,391 | 110,115,991 | 163,410,869 | 218,304,594
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NI AN UNAIWLNTULAN (FiD)

pauls Wilae 4 8 9 10 11 12 13 14 15

N -130,000,000 | U™ -130,000,000
AR TR 3,634,200 | au.u./Al 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3634200 | 3,634,200
NALNLTNEALAN 23 | uw/ans 28.29 29.14 30.01 30.91 31.84 32.79 33.78 34.79
sela 1,998,810 | ams/il 56,540,536 | 58,236,752 | 59,983,855 | 61,783,370 | 63,636,872 | 65545978 | 67,512,357 | 69,537,728
e 10% | Fall 866,667 866,667 866,667 866,667 866,667 866,667 866,667 866,667
ANIgeENEN 10% | Aall 15,988,360 | 16,468,011 | 16,962,051 | 17,470,913 | 17,995,040 | 18,534,892 | 19,090,938 | 19,663,666
AU UM -16,855,027 | -17,334,678 | -17,828,718 | -18,337,580 | -18,861,707 | -19,401,558 | -19,957,605 | -20,530,333
ilsiiadu UM 39,685,509 | 40,902,075 | 42,155,137 | 43445791 | 44775165 | 46,144,420 | 47,554,752 | 49,007,395
WUl aenideane 0 0 0 0 0 0 0 0
R -65,000,000
Runu -65,000,000
nhau 65,000,000 | UM
panide um 4,631,250
qEAL Taty

aenide | uw

Rusiu | umn

ViALVAS U 69,631,250
flsgns 1M 39,685,509 | 40,902,075 | 42,155,137 | 43,445,791 | 44,775165 | 46,144,420 | 47,554,752 | 49,007,395
IRR 24.60% -130,000,000 | 56,540,536 | 58,236,752 | 59,983,855 | 61,783,370 | 63,636,872 | 65545978 | 67,512,357 | 69,537,728
Payback Period 3|1 -130,000,000 | 274,845,130 | 333,081,882 | 393,065,737 | 454,849,107 | 518,485,979 | 584,031,957 | 651,544,314 | 721,082,042
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NIUNAUNUNAN U TIBI

sl W 4 1 2 3 4 5 6 7
Nu -130,000,000 | UM -130,000,000
ANAINIIHAR 3,634,200 | AU/l 1,817,100 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200
NAUNULPG 18 | uw/ilaniu 18 18.54 19.10 19.67 20.26 20.87 21.49
sele 1,671,732 | Alan3u/il 15,045,588 | 30,993,911 | 31,923,729 | 32,881,440 | 33,867,884 | 34,883,920 | 35,930,438
Fnidanaen 10% | 6ol 866,667 866,667 866,667 866,667 866,667 866,667 866,667
ANLINgIENE 10% | 6ol 13,000,000 | 13,390,000 | 13,791,700 | 14,205,451 | 14,631,615 | 15,070,563 | 15,522,680
AUNY UM -78,866,667 | -14,256,667 | -14,658,367 | 15,072,118 | -15,498,281 | -15,937,230 | -16,389,347
ilaidlassu UM -63,821,079 | 16,737,245 | 17,265,362 | 17,809,323 | 18,369,602 | 18,946,691 | 19,541,091
WUl panidaang -4,961,227 | 4,390,127 | -3,778,336 | -3,122,955 | -2,420,878 | -1,668,779 | -863,092
R -65,000,000
Runu -65,000,000
widu 65,000,000 | UM 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571
panidle UM 4,631,250 | 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
AeAY UM 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663
penide | uw 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
Rubin | umn 8,015,437 | 8,586,537 | 9,198,327 | 9,853,708 | 10,555,785 | 11,307,885 | 12,113,571
vilpeiide U 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571 0
flsgna UM -68,782,305 | 12,347,118 | 13,487,026 | 14,686,368 | 15,948,724 | 17,277,912 | 18,677,999
IRR 15.32% -130,000,000 | -49,954,412 | 30,993,911 | 31,923,729 | 32,881,440 | 33,867,884 | 34,883,920 | 35,930,438
Payback Period 4|1 -130,000,000 | -80,045,588 | -49,051,677 | -17,127,948 | 15,753,492 | 49,621,376 | 84,505,296 | 120,435,734
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NIUNAUNUNANIUFN NS (5iD)

fauls Wiiog i 8 9 10 11 12 13 14 15

N -130,000,000 | UM -130,000,000
ANAINTEAR 3,634,200 | au.u./l 3,634,200 | 3634200 | 3,634,200 | 3634200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200
NAUNULPG 18 | uw/nlaniu 22.14 22.80 23.49 24.19 24.92 25.66 26.43 27.23
sela 1,671,732 | dlaniul 37,008,351 | 38,118,601 | 39,262,160 | 40,440,024 | 41653225 | 42,902,822 | 44,189,906 | 45,515,604
Antdensan 10% | siall 866,667 866,667 866,667 866,667 866,667 866,667 866,667 866,667
ANTiNgesnEN 10% | siall 15,988,360 | 16,468,011 | 16,962,051 | 17,470,913 | 17,995,040 | 18,534,892 | 19,090,938 | 19,663,666
AU um -16,855,027 | -17,334,678 | -17,828,718 | -18,337,580 | -18,861,707 | -19,401,558 | -19,957,605 | -20,530,333
ilsiiasdu 1M 20,153,324 | 20,783,924 | 21433441 | 22,102,445 | 22,791,518 | 23,501,264 | 24,232,301 | 24,985,271
Rug panideang 0 0 0 0 0 0 0 0
Ruf -65,000,000
Runu -65,000,000
wilAn 65,000,000 | U™
aanile 1N 4,631,250
[eAL U

penide | 1

Rufu | um

vilnawie 1N 69,631,250
ilsgns UM 20,153,324 | 20,783,924 | 21,433,441 | 22,102,445 | 22,791,518 | 23,501,264 | 24,232,301 | 24,985,271
IRR 15.32% -130,000,000 | 37,008,351 | 38,118,601 | 39,262,160 | 40,440,024 | 41,653,225 | 42,902,822 | 44,189,906 | 45,515,604
Payback Period 4|1 -130,000,000 | 157,444,085 | 195,562,686 | 234,824,846 | 275,264,870 | 316,918,095 | 359,820,917 | 404,010,824 | 449,526,427
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NIUNAUNUNAIIW I

Aauils “ilagl 4 1 2 3 4 5 6 7
Nu -130,000,000 | 1 -130,000,000
ANAINITHAR 3,634,200 | au.u./Al 1,817,100 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200
nawnulniin 3 | uw/iladmsdnlug 3 3.09 3.18 3.28 3.38 3.48 3.58
sela 4,361,040 | Aladmsidnluedl 6,541,560 | 13,475,614 | 13,879,882 | 14,296,278 | 14,725,167 | 15,166,922 | 15,621,929
Antdesan 10% | siall 866,667 866,667 866,667 866,667 866,667 866,667 866,667
AN1i1395NE 10% | siall 13,000,000 | 13,390,000 | 13,791,700 | 14,205,451 | 14,631,615 | 15,070,563 | 15,522,680
AUNU N -78,866,667 | -14,256,667 | -14,658,367 | -15,072,118 | -15,498,281 | -15,937,230 | -16,389,347
ilsidasdu 1N 72,325,107 | -781,053 -778,485 -775,839 773,114 -770,308 767,417
WU paniiesne 4,961,227 | -4,390,127 | -3,778,336 | -3,122,955 | -2,420,878 | -1,668,779 | -863,092
Ruf -65,000,000
Runu -65,000,000
wilAu 65,000,000 | U™ 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571
aenidle STty 4,631,250 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
AnEAU N 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663 | 12,976,663
penide | v 4,961,227 | 4,390,127 | 3,778,336 | 3,122,955 | 2,420,878 | 1,668,779 863,092
Rusiu | um 8,015,437 | 8,586,537 | 9,198,327 | 9,853,708 | 10,555,785 | 11,307,885 | 12,113,571
wilnade STty 69,631,250 | 61,615,813 | 53,029,277 | 43,830,949 | 33,977,241 | 23,421,456 | 12,113,571 0
lsgns STty 77,286,333 | -5,171,180 | -4,556,821 | -3,898,794 | -3,193,993 | -2,439,087 | -1,630,509
IRR 2.39% 130,000,000 | -58,458,440 | 13,475,614 | 13,879,882 | 14,296,278 | 14,725,167 | 15,166,922 | 15,621,929
Payback Period 6|1 130,000,000 | -71,541,560 | -58,065,946 | -44,186,064 | -29,889,786 | -15,164,619 2,303 15,624,232




NIWNAUNUNAINB NN (sim)

129

piy

Aauils “ael 8 9 10 11 12 13 14 15

Nu -130,000,000 | w¥ -130,000,000
ANAINIIHAR 3,634,200 | au.u.Al 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 | 3,634,200 3,634,200 3,634,200 3,634,200
naunlnin 3 | uw/Aladnsdalug 3.69 3.80 3.91 4.03 415 4.28 4.41 454
sela 4,361,040 | Aladmsdnluedl 16,090,587 | 16,573,305 | 17,070,504 | 17,582,619 | 18,110,098 | 18,653,401 | 19,213,003 | 19,789,393
AnidensA 10% | siall 866,667 866,667 866,667 866,667 866,667 866,667 866,667 866,667
ANLINgIENE 10% | siedl 15,988,360 | 16,468,011 | 16,962,051 | 17,470,913 | 17,995,040 | 18,534,892 | 19,090,938 | 19,663,666
AUNY STl -16,855,027 | -17,334,678 | -17,828,718 | -18,337,580 | -18,861,707 | -19,401,558 | -19,957,605 | -20,530,333
flsdasdu STt -764,440 761,373 -758,214 -754,960 -751,609 748,157 744,602 -740,940
g panideans 0 0 0 0 0 0 0 0
R -65,000,000
Runu -65,000,000
wilA 65,000,000 | U
panie U 4,631,250
qef U

ﬁﬂﬂL‘]_J»EI U

Rufu | v

VAR U 69,631,250
finlsgna Taty -764,440 -761,373 -758,214 -754,960 -751,609 -748,157 -744,602 -740,940
IRR 2.39% -130,000,000 | 16,090,587 | 16,573,305 | 17,070,504 | 17,582,619 | 18,110,098 | 18,653,401 | 19,213,003 | 19,789,393
Payback Period 6|1 130,000,000 | 31,714,820 | 48,288,125 | 65,358,629 | 82,941,248 | 101,051,346 | 119,704,747 | 138,917,749 | 158,707,142
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ATITAASHFANAAT DARIUNTTNNITHAALBNIUDR

NI ALNUNAIILWLNTULAN

fauls wios piky 1 2 3 4 5 6 7
N -180,000,000 | U ~180,000,000
ANAINTHAR 8,808,000 | au.u./A] 4,404,000 | 8,808,000 | 8808000 | 8808000 | 8808000 | 8808000 | 83808000
AU 23 | uw/ans 23 23.69 24.40 25.13 25.89 26.66 27.46
sele 4,844,400 | am3/l) 55,710,600 | 114,763,836 | 118,206,751 | 121,752,954 | 125,405,542 | 129,167,708 | 133,042,740
AndansAn 10% | sloll 1,200,000 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000
ALingainE 10% | sloll 18,000,000 | 18,540,000 | 19,096,200 | 19,669,086 | 20,259,159 | 20,866,933 | 21,492,941
AU U -109,200,000 | -19,740,000 | -20,296,200 | -20,869,086 | -21,459,159 | -22,066,933 | -22,692,941
mlaifiassu UM -53,489,400 | 95,023,836 | 97,910,551 | 100,883,868 | 103,946,384 | 107,100,775 | 110,349,798
wud panidadns 6,869,391 | -6,078,637 | -5231,542 | -4,324,092 | -3,351,985 | -2,310,617 | -1,195,050
R -90,000,000
Runu -90,000,000
WlAu 90,000,000 | U 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045,411 | 32,429,708 | 16,772,637
panide U 6,412,500 6,869,391 6,078,637 | 5231542 | 4,324,092 | 3351985 | 2310617 | 1,195,050
ANeAY U 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688
panide | um 6,869,391 6,078,637 | 5231542 | 4,324,092 | 3351985 | 2310617 | 1,195,050
Rusin | uw 11,098,297 | 11,889,051 | 12,736,146 | 13,643,596 | 14,615,702 | 15,657,071 | 16,772,637
vilpaiae Tl 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045411 | 32,429,708 | 16,772,637 0
flsgns Tl 60,358,791 | 88,945,199 | 92,679,009 | 96,559,776 | 100,594,398 | 104,790,158 | 109,154,748
IRR 42.12% -180,000,000 | -34,289,400 | 114,763,836 | 118,206,751 | 121,752,954 | 125,405,542 | 129,167,708 | 133,042,740
Payback Period 31 -180,000,000 | -145,710,600 | -30,946,764 | 87,259,987 | 209,012,941 | 334,418,483 | 463,586,191 | 596,628,931




NILNAULNUNAIINUUNNTULEN (5iB)
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s niiae i 8 9 10 11 12 13 14 15

Nu -180,000,000 | u™ -180,000,000
ANAINITHAR 8,808,000 | a4/l 8,808,000 | 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000
AT 23 | uw/ans 28.29 29.14 30.01 30.91 31.84 32.79 33.78 34.79
sele 4,844,400 | Ans/ll 137,034,022 | 141,145,043 | 145,379,394 | 149,740,776 | 154,232,999 | 158,859,989 | 163,625,789 | 168,534,562
Fn@anaen 10% | sadl 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000
ANLINg95NEN 10% | sadl 22,137,730 | 22,801,861 23,485,917 24,190,495 24,916,210 25,663,696 26,433,607 27,226,615
AUNU 1M -23,337,730 | -24,001,861 | -24,685917 | -25390,495 | -26,116,210 | -26,863,696 | -27,633,607 | -28,426,615
iladlassiu UM 113,696,292 | 117,143,181 | 120,693,477 | 124,350,281 | 128,116,789 | 131,996,293 | 135,992,182 | 140,107,947
W[ug panideens 0 0 0 0 0 0 0 0
R -90,000,000
Runu -90,000,000
wid 90,000,000 | uW
panLie STl 6,412,500
AR um

pande | um

Rusiv | um

vilnawide STl 96,412,500
fnlsgna 1M 113,696,292 | 117,143,181 | 120,693,477 | 124,350,281 | 128,116,789 | 131,996,293 | 135,992,182 | 140,107,947
IRR 42.12% -180,000,000 | 137,034,022 | 141,145,043 | 145,379,394 | 149,740,776 | 154,232,999 | 158,859,989 | 163,625,789 | 168,534,562
Payback Period 3|1 -180,000,000 | 733,662,953 | 874,807,996 | 1,020,187,390 | 1,169,928,165 | 1,324,161,164 | 1,483,021,153 | 1,646,646,942 | 1,815,181,504
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NIUNAUNUNAN U TIBI

sl W 4 1 2 3 4 5 6 7
Nu -180,000,000 | UM -180,000,000
ANAINIINAR 8,808,000 | au.¥./4) 4,404,000 | 8,808,000 | 8,808,000 | 8,808,000 | 8808000 | 8,808,000 | 8,808,000
NAUNULPG 18 | uw/ilaniu 18 18.54 19.10 19.67 20.26 20.87 21.49
sele 4,051,680 | Alan3u/il 36,465,120 | 75,118,147 | 77,371,692 | 79,692,842 | 82,083,628 | 84,546,136 | 87,082,521
Fndanaen 10% | siadl 1,200,000 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000
ANLINgIENE 10% | sial 18,000,000 | 18,540,000 | 19,096,200 | 19,669,086 | 20,259,159 | 20,866,933 | 21,492,941
AUNU U -109,200,000 | -19,740,000 | -20,296,200 | -20,869,086 | -21,459,159 | -22,066,933 | -22,692,941
ilaidlassu UM 72,734,880 | 55,378,147 | 57,075,492 | 58,823,756 | 60,624,469 | 62,479,203 | 64,389,579
W{un G -6,869,391 | -6,078,637 | -5231,542 | -4,324,092 | -3351,985 | -2,310,617 | -1,195,050
R -90,000,000
Runu -90,000,000
widu 90,000,000 | U™ 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045,411 | 32,429,708 | 16,772,637
panidle UM 6,412,500 6,869,391 6,078,637 | 5231,542 | 4,324,092 | 3,351,985 | 2,310,617 | 1,195,050
AeAY UM 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688
panidy | um 6,869,391 6,078,637 | 5231542 | 4,324,092 | 3351985 | 2,310,617 | 1,195,050
Ruiy | U 11,098,297 | 11,889,051 | 12,736,146 | 13,643,596 | 14,615,702 | 15,657,071 | 16,772,637
vilpamie U 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045411 | 32,429,708 | 16,772,637 0
flsgna UM 79,604,271 | 49,299,510 | 51,843,950 | 54,499,665 | 57,272,484 | 60,168,586 | 63,194,529
IRR 28.19% -180,000,000 | -53,534,880 | 75,118,147 | 77,371,692 | 79,692,842 | 82,083,628 | 84,546,136 | 87,082,521
Payback Period 3|1 -180,000,000 | -126,465,120 | -51,346,973 | 26,024,719 | 105,717,561 | 187,801,189 | 272,347,325 | 359,429,846




NIUNAUNUNANIUFN NS (5iD)
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piy

sauls wiael 8 9 10 1 12 13 14 15

N -180,000,000 | UM% -180,000,000
ANAINIINAR 8,808,000 | AL.H.Al 8,808,000 | 8,808,000 | 8,808,000 | 8,808,000 | 8,808,000 | 8,808,000 8,808,000 8,808,000
NAUNULPG 18 | uw/ilaniu 22.14 22.80 23.49 24.19 24.92 25.66 26.43 27.23
sele 4,051,680 | Alaniu/l 89,604,996 | 92,385,846 | 95,157,421 | 98,012,144 | 100,952,508 | 103,981,084 | 107,100,516 | 110,313,532
Fnidaanen 10% | siol 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000
ANLiNg95NEN 10% | sioll 22,137,730 | 22,801,861 | 23,485,917 | 24,190,495 | 24,916,210 | 25,663,696 26,433,607 27,226,615
AUNY um 23,337,730 | -24,001,861 | -24,685,917 | -25,390,495 | -26,116,210 | -26,863,696 | -27,633,607 | -28,426,615
ilaidlassiu UM 66,357,267 | 68,383,985 | 70,471,504 | 72,621,649 | 74,836,299 | 77,117,388 | 79,466,909 81,886,917
g panideang 0 0 0 0 0 0 0 0
R -90,000,000
Runu -90,000,000
wid 90,000,000 | u"
paniie 1N 6,412,500
AneAY STaYY

penide | um

Rusiv | uwm

vilnawide 1N 96,412,500
fnlsgna U 66,357,267 | 68,383,985 | 70,471,504 | 72,621,649 | 74,836,299 | 77,117,388 | 79,466,909 81,886,917
IRR 28.19% -180,000,000 | 89,694,996 | 92,385,846 | 95,157,421 | 98,012,144 | 100,952,508 | 103,981,084 | 107,100,516 | 110,313,532
Payback Period 3|1 -180,000,000 | 449,124,842 | 541,510,688 | 636,668,110 | 734,680,254 | 835,632,762 | 939,613,846 | 1,046,714,362 | 1,157,027,893




134

NIUNAUNUNAIIW I

Aauils wuae 4 1 2 3 4 5 6 7
N -180,000,000 | 1" -180,000,000
ANAINITHAB 8,808,000 | au../Al 4,404,000 8,808,000 | 8,808,000 | 8,808,000 | 8808000 | 8808000 | 8808000
naunlnin 3 | uw/Aladnsdalug 3 3.09 3.18 3.28 3.38 3.48 3.58
sela 10,569,600 | Aladmsdalue/dl 15,854,400 | 32,660,064 | 33,639,866 | 34,649,062 | 35,688,534 | 36,759,190 | 37,861,965
AnidensA 10% | sl 1,200,000 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 | 1,200,000 1,200,000
ANLiNg95NEN 10% | sl 18,000,000 | 18,540,000 | 19,096,200 | 19,669,086 | 20,259,159 | 20,866,933 | 21,492,941
AUNY U -109,200,000 | -19,740,000 | -20,296,200 | -20,869,086 | 21,459,159 | -22,066,933 | -22,692,941
flsdasdu STaty 93,345,600 | 12,920,064 | 13,343,666 | 13,779,976 | 14,229,375 | 14,692,256 | 15,169,024
W{un penidasne 6,869,391 | -6,078,637 | -5231,542 | -4,324,092 | -3,351,985 | -2,310,617 | -1,195,050
R -90,000,000
Runu -90,000,000
wilA 90,000,000 | U™ 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045,411 | 32,429,708 | 16,772,637
paniie U 6,412,500 6,869,391 6,078,637 | 5231,542 | 4,324,092 | 3,351,985 | 2,310,617 1,195,050
CRtIEI STaty 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688 | 17,967,688
penidy | um 6,869,391 6,078,637 | 5231542 | 4,324,092 | 3,351,985 | 2,310,617 1,195,050
Rusiu | 1 11,098,297 | 11,889,051 | 12,736,146 | 13,643,596 | 14,615,702 | 15,657,071 | 16,772,637
vilnawide STty 96,412,500 | 85,314,203 | 73,425,152 | 60,689,007 | 47,045,411 | 32,429,708 | 16,772,637 0
flsgna STty -100,214,991 | 6,841,427 | 8,112,124 | 9455884 | 10,877,390 | 12,381,640 | 13,973,974
IRR 10.48% 180,000,000 | -74,145,600 | 32,660,064 | 33,639,866 | 34,649,062 | 35,688,534 | 36,759,190 | 37,861,965
Payback Period 5|1 -180,000,000 | 105,854,400 | -73,194,336 | -39,554,470 | -4,905,408 | 30,783,126 | 67,542,315 | 105,404,281




NIWNAUNUNAINB NN (sim)
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fauils Wiiog ik 8 9 10 11 12 13 14 15

Nu -180,000,000 | 1 -180,000,000
ANAINITHAR 8,808,000 | au.u./l 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000 8,808,000
naunlHi 3 | uw/iladmsdnlug 3.69 3.80 3.91 4.03 4.15 4.28 4.41 4.54
sela 10,569,600 | Aladmsdnlasl 38,997,824 | 40,167,759 | 41,372,792 | 42,613,976 | 43,892,395 | 45,209,167 | 46,565,442 | 47,962,405
AAeNINAN 10% | madl 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000
AN1I1395N e 10% | siol 22,137,730 | 22,801,861 | 23,485917 | 24,190,495 | 24,916,210 | 25,663,696 | 26,433,607 | 27,226,615
AUNU 1N 23,337,730 | -24,001,861 | -24,685917 | -25,390,495 | -26,116,210 | -26,863,696 | -27,633,607 | -28,426,615
ilsidasdu 1N 15,660,095 | 16,165,898 | 16,686,875 | 17,223,481 | 17,776,185 | 18,345471 | 18,931,835 | 19,535,790
Rug panideang 0 0 0 0 0 0 0 0
R -90,000,000
Runu -90,000,000
wilAu 90,000,000 | UM
aanide 1N 6,412,500
e U

Wﬂm‘l_lyf_l Un

Rufn | um

WhAVAS U 96,412,500
lsgns 1N 15,660,095 | 16,165,898 | 16,686,875 | 17,223,481 | 17,776,185 | 18,345471 | 18,931,835 | 19,535,790
IRR 10.48% -180,000,000 | 38,997,824 | 40,167,759 | 41,372,792 | 42,613,976 | 43,892,395 | 45,209,167 | 46,565,442 | 47,962,405
Payback Period 5|1 -180,000,000 | 144,402,105 | 184,569,864 | 225,942,656 | 268,556,632 | 312,449,027 | 357,658,194 | 404,223,636 | 452,186,041
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AATITAATHFANERST anaIUNsTINsulsslatms

NI ALNUNAIILWLNTULAN

fauls Wi piky 1 2 3 4 5 6 7
N -30,000,000 | U -30,000,000
ANAINSHAR 823,500 | a4/ 411,750 823,500 823,500 823,500 823,500 823,500 823,500
AU 23 | uw/ans 23 23.69 24.40 25.13 25.89 26.66 27.46
sele 452,925 | am3fll 5,208,638 | 10,729,793 | 11,051,687 | 11,383,238 | 11,724,735 | 12,076,477 | 12,438,771
AndansAn 10% | siell 200,000 200,000 200,000 200,000 200,000 200,000 200,000
ALiNgainE 10% | siell 3,000,000 | 3,090,000 | 3,182,700 | 3,278,181 | 3,376,526 | 3,477,822 | 3,582,157
AU W -18,200,000 | -3,290,000 | -3,382,700 | -3,478,181 | -3,576,526 | -3,677,822 | -3,782,157
mlaifiassu Tl 12,991,363 | 7,439,793 | 7,668,987 | 7,905,057 | 8,148,208 | 8,398,655 | 8,656,614
wud panidiaans -1,144,898 | 1,013,106 | -871924 | -720,682 | -558,664 | -385,103 | -199,175
R -15,000,000
Runu -15,000,000
WilAw 15,000,000 | 1" 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5404,951 | 2,795,440
penide W 1,068,750 | 1,144,898 | 1,013,106 | 871,924 720,682 558,664 385,103 199,175
ANeAY um 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615
panide | v 1,144,898 | 1,013,106 | 871,924 720,682 558,664 385,103 199,175
Rubiu | um 1,849,716 | 1,981,508 | 2,122,691 | 2,273,933 | 2,435,950 | 2,609,512 | 2,795,440
vilpaiae UM 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5,404,951 | 2,795,440 0
flsgns UM 14,136,261 | 6,426,687 | 6,797,063 | 7,184,375 | 7,589,544 | 8,013,552 | 8,457,439
IRR 24.14% -30,000,000 | -9,791,363 | 10,729,793 | 11,051,687 | 11,383,238 | 11,724,735 | 12,076,477 | 12,438,771
Payback Period 3|1 -30,000,000 | -20,208,638 | -9,478,844 | 1,572,843 | 12,956,080 | 24,680,815 | 36,757,292 | 49,196,063
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NILNAUNUNAIINUUINTULEN (5i)

Fauils wilae 0 8 9 10 11 12 13 14 15

Nu -30,000,000 | Um -30,000,000
NNAININAR 823,500 | Au.u.Al 823,500 823,500 823,500 823,500 823,500 823,500 823,500 823,500
AU 23 | uw/ans 28.29 29.14 30.01 30.91 31.84 32.79 33.78 34.79
sele 452,925 | @A/l 12,811,934 | 13,196,292 | 13,592,181 | 13,999,947 | 14,419,945 | 14,852,543 | 15,298,120 | 15,757,063
Fndensen 10% | sioll 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000
AN1i1395NE 10% | siol 3,689,622 | 3,800,310 | 3,914,320 | 4,031,749 4,152,702 4,277,283 4,405,601 4,537,769
AUNU UM -3,889,622 | -4,000,310 | -4,114,320 | -4,231,749 | -4,352,702 | -4,477,283 | -4,605601 | -4,737,769
mlsidlassiu 1M 8,922,313 | 9,195,982 | 9,477,862 | 9,768,197 | 10,067,243 | 10,375,261 | 10,692,518 | 11,019,294
R[ug panideang 0 0 0 0 0 0 0 0
R -15,000,000
Runu -15,000,000
vildu 15,000,000 | UM
panie 1N 1,068,750
AN STaYY

WﬂﬂL‘LIyEI umn

Rusiv | uwm

vilpavie um 16,068,750
lsgns STV 8,922,313 | 9,195982 | 9,477,862 | 9,768,197 | 10,067,243 | 10,375,261 | 10,692,518 | 11,019,294
IRR 24.14% -30,000,000 | 12,811,934 | 13,196,292 | 13,592,181 | 13,999,947 | 14,419,945 | 14,852,543 | 15,298,120 | 15,757,063
Payback Period 3|1 -30,000,000 | 62,007,997 | 75,204,290 | 88,796,471 | 102,796,417 | 117,216,362 | 132,068,905 | 147,367,025 | 163,124,088




NIUNAUNUNAN U TIBI

sauils el 0 1 2 3 4 5 6 7
nu -30,000,000 | U -30,000,000
NAINTHAR 823,500 | au.u./2l 411,750 823,500 823,500 823,500 823,500 823,500 823,500
NAUNULPG 18 | uw/nlaniu 18 18.54 19.10 19.67 20.26 20.87 21.49
sala 378,810 | Alaniul 3,409,290 | 7,023,137 | 7,233,832 | 7,450,846 | 7,674,372 | 7,904,603 | 8,141,741
AdaNaAn 10% | siall 200,000 200,000 200,000 200,000 200,000 200,000 200,000
ALinganE 10% | siall 3,000,000 | 3,090,000 | 3,182,700 | 3,278,181 | 3,376,526 | 3,477,822 | 3,582,157
AUNU U -18,200,000 | -3,290,000 | -3,382,700 | -3,478,181 | -3,576,526 | -3,677,822 | -3,782,157
ilaiiiassiu UM -14,790,710 | 3,733,137 | 3,851,132 | 3,972,665 | 4,097,845 | 4,226,781 | 4,359,584
WUl panideans -1,144,898 | -1,013,106 | -871,924 | -720,682 | -558,664 | -385,103 | -199,175
R -15,000,000
Runu -15,000,000
widu 15,000,000 | U 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5,404,951 | 2,795,440
panidle U 1,068,750 | 1,144,898 | 1,013,106 | 871,924 720,682 558,664 385,103 199,175
AeA UM 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615
panide | um 1,144,898 | 1,013,106 | 871,924 720,682 558,664 385,103 199,175
Rusiu | uw 1,849,716 | 1,981,508 | 2,122,691 | 2,273,933 | 2,435,950 | 2,609,512 | 2,795,440
vilpaide U 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5,404,951 | 2,795,440 0
fnlsgna U -15,935,608 | 2,720,031 | 2,979,208 | 3,251,984 | 3,539,181 | 3,841,678 | 4,160,409
IRR 14.97% -30,000,000 | -11,590,710 | 7,023,137 | 7,233,832 | 7,450,846 | 7,674,372 | 7,904,603 | 8,141,741
Payback Period 41 -30,000,000 | -18,409,290 | -11,386,153 | -4,152,321 | 3,298,525 | 10,972,897 | 18,877,500 | 27,019,241
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NIUNAUNUNANIUFN NS (5iD)

s niiae i 8 9 10 11 12 13 14 15

Nu -30,000,000 | Uw -30,000,000
ANAININAR 823,500 | AL/l 823,500 823,500 823,500 823,500 823,500 823,500 823,500 823,500
NAUNULPG 18 | uw/ilaniu 22.14 22.80 23.49 24.19 24.92 25.66 26.43 27.23
sele 378,810 | AlaniuAl 8,385,993 | 8,637,573 | 8,896,700 | 9,163,601 | 9,438,509 | 9,721,665 | 10,013,315 | 10,313,714
Andensen 10% | siadl 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000
AN1i1395NE 10% | siadl 3,689,622 | 3,800,310 | 3,914,320 | 4,031,749 | 4,152,702 | 4,277,283 | 4,405,601 | 4,537,769
AUNU 1M -3,889,622 | -4,000,310 | -4,114,320 | -4,231,749 | -4,352,702 | -4,477,283 | -4,605,601 | -4,737,769
mlsiflassiy UM 4,496,372 | 4,637,263 | 4,782,381 | 4,931,852 | 5085808 | 5244,382 | 5407,713 | 5,575,945
R[ug panideens 0 0 0 0 0 0 0 0
Ruf -15,000,000
Runu -15,000,000
vilAu 15,000,000 | UM
panie STl 1,068,750
AN um

pende | um

Rusiy | U

vilpavie UM 16,068,750
lsgnsa UM 4,496,372 | 4,637,263 | 4,782,381 | 4,931,852 | 5,085,808 | 57244,382 | 5,407,713 | 5,575,945
IRR 14.97% -30,000,000 | 8,385,993 | 8,637,573 | 8,896,700 | 9,163,601 | 9,438,509 | 9,721,665 | 10,013,315 | 10,313,714
Payback Period 4|1 -30,000,000 | 35,405,235 | 44,042,808 | 52,939,508 | 62,103,110 | 71,541,619 | 81,263,284 | 91,276,598 | 101,590,312

139



140

NIUNAUNUNAIIW I

Aquils “ilagl 4 1 2 3 4 5 6 7
Nu -30,000,000 | U -30,000,000
ANAINITHAR 823,500 | A/l 411,750 823,500 823,500 823,500 823,500 823,500 823,500
naunulniin 3 | uw/iladnsdnlug 3 3.09 3.18 3.28 3.38 3.48 3.58
sela 988,200 | AladnsdaluaAl 1,482,300 | 3,053,538 | 3,145144 | 3,239,498 | 3,336,683 | 3,436,784 | 3,539,887
Antdensan 10% | madl 200,000 200,000 200,000 200,000 200,000 200,000 200,000
AN1i1395NE 10% | madl 3,000,000 | 3,090,000 | 3,182,700 | 3,278,181 | 3,376,526 | 3,477,822 | 3,582,157
AUNU U -18,200,000 | -3,290,000 | -3,382,700 | -3,478,181 | -3,576,526 | -3,677,822 | -3,782,157
ilsidasdu 1N 16,717,700 | -236,462 237,556 238,683 | -239,843 | -241,038 | -242,269
WU penidase 1,144,898 | -1,013,106 | -871,924 720,682 | -558,664 | -385103 | -199,175
Ruf -15,000,000
Runu -15,000,000
wilAu 15,000,000 | U™ 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5,404,951 | 2,795,440
aenidle U 1,068,750 | 1,144,898 | 1,013,106 871,924 720,682 558,664 385,103 199,175
AnEAU 1N 2,994,615 | 2994615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615 | 2,994,615
panide | v 1,144,898 | 1,013,106 871,924 720,682 558,664 385,103 199,175
Rusiu | um 1,849,716 | 1,981,508 | 2,122,691 | 2,273,933 | 2435950 | 2,609,512 | 2,795440
wilnade 1N 16,068,750 | 14,219,034 | 12,237,525 | 10,114,834 | 7,840,902 | 5,404,951 | 2,795,440 0
lsgnsa 1N 17,862,598 | -1,249,568 | -1,109,480 | -959,364 | -798,507 | -626,141 | -441,445
IRR 2.16% -30,000,000 | -13,517,700 | 3,053,538 | 3,145144 | 3,239,498 | 3,336,683 | 3,436,784 | 3,539,887
Payback Period 6 | 1 -30,000,000 | -16,482,300 | -13,428,762 | -10,283,618 | -7,044,119 | -3,707,436 | -270,652 | 3,269,235




NIWNAUNUNAINB NN (sin)

paudls Wiiog ik 8 9 10 11 12 13 14 15

N -30,000,000 | U -30,000,000
ANAINITHAB 823,500 | A/l 823,500 823,500 823,500 823,500 823,500 823,500 823,500 823,500
nAunlWin 3 | uw/iladmsdnlug 3.69 3.80 3.91 4.03 4.15 4.28 4.41 454
sela 988,200 | Alasnsdaluadl 3,646,084 | 3,755467 | 3,868,131 | 3,984,174 | 4,103,700 | 4,226,811 | 4,353,615 | 4,484,223
eI 10% | miadl 200,000 200,000 200,000 200,000 200,000 200,000 200,000 200,000
ANLiNg95NEN 10% | sioll 3,689,622 | 3,800,310 | 3,914,320 | 4,031,749 | 4,152,702 | 4,277,283 | 4,405,601 | 4,537,769
AUNY N -3,889,622 | -4,000,310 | -4,114,320 | -4,231,749 | -4,352,702 | -4,477,283 | -4,605,601 | -4,737,769
flsdasdu U 243538 | -244.844 246,189 247,575 249,002 250,472 251,986 -253,546
g panideang 0 0 0 0 0 0 0 0
R -15,000,000
Runu -15,000,000
wilA 15,000,000 | U
panie 1N 1,068,750
AeAL U

penide | 1

Rufn | um

VAR U 16,068,750
flsgna STty 243,538 | -244,844 246,189 247,575 -249,002 250,472 251,986 -253,546
IRR 2.16% -30,000,000 | 3,646,084 | 3,755467 | 3,868,131 | 3,984,174 | 4,103,700 | 4,226,811 | 4,353,615 | 4,484,223
Payback Period 6 | 1 -30,000,000 | 6,915,319 | 10,670,786 | 14,538,917 | 18,523,091 | 22,626,791 | 26,853,602 | 31,207,217 | 35,691,440
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ATITRASHFANERT aRaIUNTTINsuLlssnenedy

NI ALNUNAIILWLNTULAN

fauls Wi piky 1 2 3 4 5 6 7
N -25,000,000 | U -25,000,000
ANAINSHAR 804,000 | A4/ 402,000 804,000 804,000 804,000 804,000 804,000 804,000
AU 23 | uw/ans 23 23.69 24.40 25.13 25.89 26.66 27.46
sele 442,200 | ansfdl 5,085,300 | 10,475,718 | 10,789,990 | 11,113,689 | 11,447,100 | 11,790,513 | 12,144,228
AndansAn 10% | siell 166,667 166,667 166,667 166,667 166,667 166,667 166,667
ALiNgainE 10% | siell 2,500,000 | 2,575,000 | 2,652,250 | 2,731,818 | 2,813,772 | 2,898,185 | 2,985,131
AU W -15,166,667 | -2,741,667 | -2,818,917 | -2,898,484 | -2,980,439 | -3,064,852 | -3,151,797
mlaifiassu Tl -10,081,367 | 7,734,051 | 7,971,073 | 8215205 | 8,466,661 | 8725661 | 8,992,431
wud panidiaans -954,082 | -844,255 | -726,603 | -600,568 | -465554 | -320,919 | -165979
R -12,500,000
Runu -12,500,000
WilAw 12,500,000 | 1" 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533
penide W 890,625 954,082 844,255 726,603 600,568 465,554 320,919 165,979
ANeAY um 2495512 | 2,495,512 | 2495512 | 2,495512 | 2,495,512 | 2495512 | 2,495512
panide | v 954,082 844,255 726,603 600,568 465,554 320,919 165,979
Rubiu | um 1,541,430 | 1,651,257 | 1,768,909 | 1,894,944 | 2,029,959 | 2,174,593 | 2,329,533
vilpaiae UM 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533 0
flsgns UM 11,035,449 | 6,889,796 | 7,244,470 | 7,614,637 | 8,001,108 | 8,404,742 | 8,826,452
IRR 28.30% -25,000,000 | -7,414,700 | 10,475,718 | 10,789,990 | 11,113,689 | 11,447,100 | 11,790,513 | 12,144,228
Payback Period 3|1 -25,000,000 | -17,585,300 | -7,109,582 | 3,680,408 | 14,794,097 | 26,241,197 | 38,031,710 | 50,175,938
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NILNAUNUNAIINUUNNTULEN (5iB)

pauils Wiiog 4 8 9 10 11 12 13 14 15

N -25,000,000 | UM -25,000,000
ANAINTEAR 804,000 | Au.u./il 804,000 804,000 804,000 804,000 804,000 804,000 804,000 804,000
VAUV 23 | uw/ans 28.29 29.14 30.01 30.91 31.84 32.79 33.78 34.79
sela 442,200 | ama/l 12,508,555 | 12,883,812 | 13,270,326 | 13,668,436 | 14,078,489 | 14,500,844 | 14,935,869 | 15,383,945
Antdesan 10% | siedl 166,667 166,667 166,667 166,667 166,667 166,667 166,667 166,667
ANTiNgesnEN 10% | siadl 3,074,685 | 3,166,925 | 3261933 | 3,359,791 3,460,585 | 3,564,402 | 3,671,334 | 3,781,474
AU UM -3,241,351 | 3,333,592 | -3428,600 | -3526458 | -3,627,251 | -3731,069 | -3,838,001 | -3948,141
ilsidasdu 1M 9,267,204 | 9,550,220 | 9,841,727 | 10,141,978 | 10,451,238 | 10,769,775 | 11,097,868 | 11,435,804
R[ug panideang 0 0 0 0 0 0 0 0
Ruf -12,500,000
Runu -12,500,000
wilAu 12,500,000 | U™
panide 1N 890,625
AeAL U

penide | 1

Rufn | um

WiAvAe 1N 13,390,625
flsgns UM 9,267,204 | 9,550,220 | 9,841,727 | 10,141,978 | 10,451,238 | 10,769,775 | 11,097,868 | 11,435,804
IRR 28.30% -25,000,000 | 12,508,555 | 12,883,812 | 13,270,326 | 13,668,436 | 14,078,489 | 14,500,844 | 14,935,869 | 15,383,945
Payback Period 3|1 -25,000,000 | 62,684,493 | 75,568,305 | 88,838,631 | 102,507,067 | 116,585,556 | 131,086,400 | 146,022,269 | 161,406,214




NIUNAUNUNAN U TIBI

Al W ik 1 2 3 4 5 6 7
Nu -25,000,000 | U -25,000,000
NNAININAR 804,000 | Au.4./2] 402,000 804,000 804,000 804,000 804,000 804,000 804,000
NAUNULPG 18 | uw/ilaniu 18 18.54 19.10 19.67 20.26 20.87 21.49
sele 369,840 | AlanuAl 3,328,560 | 6,856,834 | 7,062,539 | 7,274,415 | 7,492,647 | 7,717,427 | 7,948,949
Andanaan 10% | siol 166,667 166,667 166,667 166,667 166,667 166,667 166,667
IS IEREIITS 10% | slol 2,500,000 | 2,575,000 | 2,652,250 | 2,731,818 | 2,813,772 | 2,898,185 | 2,985,131
AU U -15,166,667 | -2,741,667 | -2,818,917 | -2,898,484 | -2,980,439 | -3,064,852 | -3,151,797
mlaiaedu U 11,838,107 | 4,115,167 | 4,243,622 | 4,375931 | 4,512,209 | 4,652,575 | 4,797,152
WU paniedns -954,082 | -844,255 | -726,603 | -600,568 | -465554 | -320,919 | -165979
R -12,500,000
Runu -12,500,000
wildu 12,500,000 | U 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533
panide UM 890,625 954,082 844,255 726,603 600,568 465,554 320,919 165,979
SRUG UM 2,495,512 | 2,495512 | 2,495,512 | 2,495,512 | 2,495512 | 2,495,512 | 2,495,512
panide | um 954,082 844,255 726,603 600,568 465,554 320,919 165,979
Rupiy | U 1,541,430 | 1,651,257 | 1,768,909 | 1,894,944 | 2,029,959 | 2,174,593 | 2,329,533
uipainde UM 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533 0
flsgna UM 12,792,189 | 3,270,912 | 3,517,019 | 3,775,362 | 4,046,655 | 4,331,656 | 4,631,173
IRR 18.11% -25,000,000 | -9,171,440 | 6,856,834 | 7,062,539 | 7,274,415 | 7,492,647 | 7,717,427 | 7,948,949
Payback Period 4|1 -25,000,000 | -15,828,560 | -8,971,726 | -1,909,188 | 5,365,227 | 12,857,874 | 20,575,301 | 28,524,250
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NIUNAUNUNANIUFN NS (5iD)

fauls Wiag ik 8 9 10 11 12 13 14 15

N -25,000,000 | LW -25,000,000
ANRINTEAR 804,000 | A/l 804,000 804,000 804,000 804,000 804,000 804,000 804,000 804,000
NALNULPG 18 | uw/nlaniu 22.14 22.80 23.49 24.19 24.92 25.66 26.43 27.23
sela 369,840 | Alaniu/Al 8,187,418 | 8,433,040 | 8,686,032 | 8,946,613 | 9215011 | 9,491,461 | 9,776,205 | 10,069,491
AntdensAn 10% | siedl 166,667 166,667 166,667 166,667 166,667 166,667 166,667 166,667
ANTingesnEN 10% | siell 3,074,685 | 3,166,925 | 3.261,933 | 3,359,791 | 3,460,585 | 3,564,402 | 3,671,334 | 3,781,474
AU UM -3,241,351 | -3,333,592 | -3,428,600 | -3526,458 | -3,627,251 | -3,731,069 | -3,838,001 | -3,948,141
ilsidasdu UM 4,946,067 | 5,099,449 | 5257432 | 5420,155 | 5,587,760 | 5,760,392 | 5938204 | 6,121,350
R[ug panideens 0 0 0 0 0 0 0 0
R -12,500,000
Runu -12,500,000
wilAu 12,500,000 | U™
panide U 890,625
AeAL U

penide | 1w

Rufu | v

WiAvAe STl 13,390,625
flsgns UM 4,946,067 | 5099449 | 5257432 | 5420155 | 5587,760 | 5,760,392 | 5938204 | 6,121,350
IRR 18.11% -25,000,000 | 8,187,418 | 8,433,040 | 8,686,032 | 8,946,613 | 9,215011 | 9,491,461 | 9,776,205 | 10,069,491
Payback Period 411 -25,000,000 | 36,711,668 | 45,144,709 | 53,830,740 | 62,777,353 | 71,992,364 | 81,483,825 | 91,260,030 | 101,329,522
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NIUNAUNUNAIIW I

siauls wiael 0 1 2 3 4 5 6 7
Nu -25,000,000 | Um -25,000,000
ANAININAR 804,000 | ay.u./Al 402,000 804,000 804,000 804,000 | 804,000 | 804,000 | 804,000
naunulil 3 | vwiladnsidalus 3 3.09 3.18 3.28 3.38 3.48 3.58
sala 964,800 | Aladnsidalul 1,447,200 | 2,981,232 | 3,070,669 | 3,162,789 | 3,257,673 | 3,355,403 | 3,456,065
Andenanan 10% | siell 166,667 166,667 166,667 166,667 166,667 166,667 166,667
GIMREREITE 10% | siell 2,500,000 | 2,575,000 | 2,652,250 | 2,731,818 | 2,813,772 | 2,898,185 | 2,985,131
AUNU um -15,166,667 | -2,741,667 | -2,818,917 | -2,898,484 | 2,980,439 | -3,064,852 | -3,151,797
ilsiiaedu um -13,719,467 | 239,565 251,752 264,305 | 277,234 | 290,551 304,268
WU panideent -954,082 -844,255 | -726,603 | -600,568 | -465554 | -320,919 | -165,979
R -12,500,000
Runu -12,500,000
vildu 12,500,000 | L™ 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533
panide um 890,625 954,082 844,255 726,603 600,568 | 465554 | 320,919 165,979
SRHLN UM 2,495,512 | 2,495,512 | 2495512 | 2,495,512 | 2,495,512 | 2,495,512 | 2,495512
panide | um 954,082 844,255 726,603 600,568 | 465,554 | 320,919 165,979
Rubiu | um 1,541,430 | 1,651,257 | 1,768,909 | 1,894,944 | 2,029,959 | 2,174,593 | 2,329,533
vilpairae um 13,390,625 | 11,849,195 | 10,197,938 | 8,429,029 | 6,534,085 | 4,504,126 | 2,329,533 0
lsgns UM 14,673,549 | -604,690 | -474,851 | -336,263 | -188,320 | -30,368 138,288
IRR 4.23% -25,000,000 | -11,052,800 | 2,981,232 | 3,070,669 | 3,162,789 | 3,257,673 | 3,355,403 | 3,456,065
Payback Period 6|1 -25,000,000 | -13,947,200 | -10,965,968 | -7,895,299 | -4,732,510 | -1,474,837 | 1,880,566 | 5,336,631




NIUNAUNUNAINB NN (sin)

pauils Wiiog 7 8 9 10 11 12 13 14 15

Nu -25,000,000 | U™ -25,000,000
ANAINIIHAR 804,000 | A/l 804,000 804,000 804,000 804,000 804,000 804,000 804,000 804,000
naunulnin 3 | uw/iladmsdnlug 3.69 3.80 3.91 4.03 415 4.28 4.41 4.54
sela 964,800 | AlasnsdaluaAl 3,559,747 | 3,666,539 | 3,776,536 | 3,889,832 | 4,006,527 | 4,126,722 | 4,250,524 | 4,378,040
AnidensA 10% | sl 166,667 166,667 166,667 166,667 166,667 166,667 166,667 166,667
ANLINgIENE 10% | madl 3,074,685 | 3,166,925 | 3,261,933 | 3,359,791 | 3,460,585 | 3,564,402 | 3,671,334 | 3,781,474
AUNY 1N 3,241,351 | -3,333,592 | -3,428,600 | -3,526,458 | -3,627,251 | -3,731,069 | -3,838,001 | -3,948,141
flsdasdu U 318,396 332,947 347,936 363,374 379,275 395,653 412,523 429,899
g panideang 0 0 0 0 0 0 0 0
R -12,500,000
Runu -12,500,000
wilAn 12,500,000 | U™
panie 1N 890,625
AeAL U

WrﬂﬂL‘LIyEI Un

Rufun | 1

VAR 1N 13,390,625
fnlsgna 1N 318,396 332,947 347,936 363,374 379,275 395,653 412,523 429,899
IRR 4.23% 25,000,000 | 3,559,747 | 3,666,539 | 3,776,536 | 3,889,832 | 4,006,527 | 4,126,722 | 4,250,524 | 4,378,040
Payback Period 6 | 1 -25,000,000 | 8,896,377 | 12,562,917 | 16,339,452 | 20,229,284 | 24,235,810 | 28,362,533 | 32,613,057 | 36,991,096
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