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1.5  wWaanua

151  AaauUALasiIaInNITHEn

1.5.1.1 WanNuauan

wAnfaindnvedlasanig fe Lovuea (Ethanol) 1130 JeiFunauszuy IUPAC Tiefiausanesed
(Ethyl Alcoho) fignslanana C2H5O0H twtinlanana 46.07 ArmmmLy 0.789g/cm3 (7 20 asriwaLoa)
aLRon 78 asrwallua wavgaraeumad -114 ssrnwaldua dnvauzaudfiluvesadla Lidd falwde
T lwdiuilidatu fdasunfionueaanansasiudiut Swed nienaslswesuldnndadiy
(seazBundnunvantfveseniusakaniluionalsteyaniiulasn soiailine (Material Safety Data

Sheet: MSDS) lunaauanii 1)

el lasen1sdvuiniideanisudaeniueai ussuin 250,000 8a5/7U NANUUTANS 99.5%

Tagtenusanuanlaiuseanidu 3 Uszian Tan

® 99.5% Fuel Ethanol A8 tanusanlddmsunandundsnudaiwdainguy ldauisauun
uslaale

® 95% RS Spirit Ethanol (W3e RS Spirit 95%) fia lenueafildainnszuiunisnau fien %

ethanol geanlaliies 95 + 1 % i

® 95% Technical Alcohol fia LMIUsaANLTNTY 95% (unanassld AwdeainnIsuan
95% RS Spirit Ethanol azflansUuileu § pH A1 wa Acidity a1 ihlvldanunsainluung

16 A99INFUNNTZUIUNISHAR T
1.5.1.2 Wannusinwasyle

HARAuTINaelAa1NNTTUIUNNTHANLENIURAYDILATINTT A Fusel Ol Fudundnsuaiiiinliuain
N3EUIUNTNEU 1ASINSENLNSaRERLS 100-300 ans/Tu dnwazautives Fusel Oil luaisazanela Lifld
fNdmdetwau Jarulsznauves lelgeliaueansged (Isoamyl Alcohol) Lazloniiviedaloanagea (Active
Amyl Alcohol) usnanil §efiiamuea (Butanol) waglwswiuea(Propanol) lWuesrusyneu lne Fusel Oil

I a o ¢ a ° Y & o o a a a I3 s
Wundadninanisairlulddudviazanglugnaivnssusfunasnaiadin anaimnssud wanines
wazniinfiun [Wudundnsusinaselaveddasinisdnsidanile lauwn Aedan1w (Biogas) FuinTuainsguu

Urintdevedasanis Inelignsnisuanlaeuseana 20,000 gnUIAAWRS/ T
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1.5.3 AM5ANULATNITVUES

v a o e 1% a Y % a1 %

dufundnduiuazanasslaainnszuiunsndasiieg uduniniinead1amuunsgIuAP 650 wag
NFPA 30 figaf1asinegluuTiunaiuds Siuiivuin 33*57 W douTaUmMuAUABUNTAZY 3 LUAT #111T0T095ULE
mueatunsaliiinnisslvaldegsliusz@ngnmanuuinsgiuves USEPA 2007 uonaintl Tuaudsdsinsssyuuty

[

dusundndaeisinelinngludieg Inenndsasiundndasingaumalivagauiuusseinie

o v & A S a & I v & ::1'

dmsufiedinmiliinduainnsurdadide lasenisagdmiulilulauves Covered Lagooniiaanuuy
lassasmwesualifianuudusmuniu Insfndaszuutasduiieiuaraefu gunsallui wu vewes waoalv
Juwuutesiunisszde fszuumupuusaiufndsuinavesiusiufinguesis Covered Lagoon 7141 51az18en

AMFIAAUBAZNISVUEAEN SuazNanaoslavadlATINITHARITINITIeA 1.5-1 WU IUSMaIuse (Tank Farm)

%aﬂmammﬁmﬁqgﬂﬁ 1.5-1 waz9azldunvastaaniuldasdaandlun1sein 1.5-2

a [ 13 1 a [ (3 ¥
A15197 1.5-1 N1SIALAULALNSVUERARS uTlazHanaoelavolasanig

YnVBINAANUN

/nanaaeld

AsIALAY

ANUVUES

RAYLNR

NanNA

99.5 % Fuel Ethanal

FanAuludavuin 1,500 au.y.
FIUIU 2 09 Lagun 250
au.d. 1w 3 o9 Ty Tank

Farm

anA9za3U 99.5% Fuel Ethanol 31N
a011918993lATINIAILIOUTIYN

Uszaned 5 Wgasedu

o

ANS9N158 7 AU MU

95% RS Spirit Ethanol

Faduludaruin 1,500 au.y.
FIUIU 2 09 Lagun 250
au.d. 1w 1 69 Ty Tank

Farm

aNA1REINTU 95% RS Spirit Ethanol
NE@N1HI1BVBILATINITAWIAUTINN

Useanad 5 Wgasedu

o

ANS9N15Y 7 AU MU

95%Technical Alcohol

FaAuludarunn 55 way 13

HNAUINTZUIUNT

TadvAu 20 Taduumsun

s vilath Ul dudawaalu Boiler

au.a. 919 2 6 Tu Tank nAUBNATY
Farm
nawaseld
Fusel Ol Jauivludauvdnuuina 45 anA1awINSu Fusel Oil 31nannilang -
aual 9au 1 felu Tank | vedlasansmesaussyn Ussua 2
Farm Wie/A
. v @ a ) . ' | . a a v v
Biogas doiulilulan Tnedinudy | Biogas a¥QNIIUTIUNIUVEAIUANAIL | Biogas Mindnlaazgnld
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99 5% Fuel
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9
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AN5199 1.5-2 518820V AUNANA ILAaZ

danunAndnei HARAuaiTAY VUIAE Ysanasinifiugedn L)
GITEY (ava.)

T-701 RS Spirit 95% 250 200 Daily Receiver
T-702 A 95% RS Spirit Ethanol 1500 1200 Bulk Storage Tank
T-702 B 95% RS Spirit Ethanol 1500 1200 Bulk Storage Tank
T-721 A A 99.5% Anhydrous Ethanol 250 200 Daily Receiver
T-7218 A 99.5% Anhydrous Ethanol 250 200 Daily Receiver
T-721 C A 99.5% Anhydrous Ethanol 250 200 Daily Receiver
T-722 A A 99.5% Anhydrous Ethanol 1500 1200 Bulk Storage Tank
T-722 8B A 99.5% Anhydrous Ethanol 1500 1200 Bulk Storage Tank
T-731 A 95% Technical Alcohol 13 10 Daily Receiver
T-7318 95% Technical Alcohol 13 10 Daily Receiver
T-732 A 95% Technical Alcohol 55 50 Daily Receiver
T-7328 95% Technical Alcohol 55 50 Daily Receiver

T-733 Fusel Oil 45 a0 Storage Tank

1.6 S19ATLDYANTSUIUNITHAN

ﬂi%‘U’J‘Hﬂ’ﬁﬁJaﬁlL@‘Vﬁuaa%@\ﬂﬂiﬂﬂﬁiLﬁUﬂﬂﬁwﬁméj’JEﬁ%ﬂ’]i‘ﬂ’]x‘i%’]Lﬂﬁ 1AEATNIINATEUIUNITHER

Usgnausmig n1smseuingiu Geingaunanilslunszuiunisndnne dudUevdean (RawCassava Root)

wazdiud1Usndadu (Cassava Chip) asAUsEnaundnvasingivvadlasanis fe uwldedu Tuduneunisuas

Jespaunszuunsgesmeeulyl iedsuwldnluimanglaaiinienasidndnszuaunsiin el

ldeniuea wazna wliusaniaoly dmsunisndneniueavedlasanisidunisudnuuuiund

(Batch Fermentation) lnguUsenaumie 4 Jumaunan fal (g‘dﬁ 1.6-14a% g‘dﬁ 1.6-2)

a

1. Msw3eRingau (Slurry Preparation and Liquefaction)
2. M3uUMTBLAY NN (Saccharification and Fermentation)
3. msnaulvilaieniuea (Distillation)

4. nswendneananeniuea (Dehydration)
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W c— . R . >
[Casssva Cleaning and Pesling) B A
-
i x
. Al nasnT us B wasnoubidh i . _ o
i I tudy (Cassava Chip)
{Rasping/Pulping and Mixng)
.
l Cassava Slurmy
-
maiiddhureassussrnseeudls
[ Iy
1200 LR _ . '
{Liquefaction) la0H
a - -
sam —
I, Liguefied Slumy
-
¥ . a - o
P— mistiaufluasmsmindsas ngla-azluae
= o _ o
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. T =
t .
. I, Ferment=d Mash
N P
manawmefaruau wessersie  Fusel Oil
. : 3 .
[ Distillafion) eeeege WA
Y l (Thin Slop)
r }
z
ATTLENTUTERD -
; . v
Dehyvdratan) LEERLTATAEN P S 'IJ"'IEL
i ¥ - i
. 5
l‘ ¥
P MARENTUER
EWITURE 25.5%
(33.5% Ethanal)
-
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1. Mam3eaingay (Slurry Preparation and Liquefaction)
1.1 lesenisazldsadn (Front-end Loader) vuaiusiud1usndsanainatunasiu uiaslu
Hopper itelilnaasuuamendndssingiv Ssazdminanuwhnmsdumiuasuenduilivsslonilildoon
mﬂﬁ?umawm%é’%ﬁmﬁuﬁ’]ﬂwﬁwﬁ’waﬂim'%"aqs'auaumw (Vibration Hopper) tilauenfiunsefiinuniu

v Y 1

P LU NAIET AR WA UTNAWTEANTEUIUNITIOUURDN AN9VINANNALEIAMEULELNRIUNITUIUA

Y

(%
v =

v %o & o A a ] =
LLaSa'N‘Zﬂ@ﬂﬂﬁﬁl‘V]aga']ﬂ TaﬂLaEJVlLﬂﬂsUiﬂusﬂu@@uu Ao

v '
o =

o FNAnINAITANTuAUENAY AeRIUURRNNTIY AnLeniUdenvaevssnivuinine Lay

(% '
a N I

dslusmaullununadewasNuNnunINIsUYBIUSEN

®  AULATNSIBIINNITIOU IASINITIA LNV ULTOITUUSIIULATITOUAUNTIY LazdlANnLNT

IFWAVVY ot UaNNUSII AR UNEIVDIUTEN
o Udandud1Uznds Tasen1sdnlrididmminnidvsuwazsivsiuldiiieaiswnildeniu
sedmngliiugnals weihluvidesely
Y o o o N Y v a & ° o = Y oA Y = o v o & I3
o udud1Uynat azutiiinvau tluandaiunin Weonisnuadslilmduiuiane

Wath Ul duwam@dunisnanlein

12 sudevdsiiiunainiiuazeiauazseuddonud azgnandsaingiaiesuaneiu
(Chopper) wazia3saunaziden (Rasping) waznaufuu ludwas Senvaamaiiiin Cassava Slurry
lny Cassava Slurry ggnaasialudadasy aufoudildlumssumnanlotlunseduledn (Low Pressure
Steam) Tuduneuiaziininfueuleddann-ozluiaa (Alpha-Amylase) w3efiunin Liquefaction Enzyme
iedosutdlivualuanaidnas Tnefimsmunugamnfiveswesvarlieglurag 100-105 esmivaidea
wastinlmienlansenlad (NaOH) wioUsy pH Tmnzauiunisiiauveseulesl Sondunsuin
Liquefaction vosmarfiiiunistosdaseuledlutuneuil auisonialiquefied Slurry deldszazinanly
Funouiiussana 120w vianiureaman (Liquefied Slurry) aggnassiolugsdemstn duneut laifives
Fenintu

[ a ]

1.3 Tudrwvesiudunlinduinafudiy Iasanisazdnasaiuiduainaimsiuiiuldudiins o

q

=

SouAuMse (Vibration Hopper) uasiinginsasunaziden (Rasping) wauin uwavasludedaniuivenaulid
A iulodsulansenlad (NaOH) USu pH Wwnzaudunisinauveseuleyl wavid1dnszuiunis

Liquefaction siald vouderiintuludunouil Ae
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® \Awiu nTeignueneen dwzgniluiansduisieniude 1.1

[

e Jupaunisua/ldingavazidunduindu enandduudulsduasgndudn Bag Filter

(%)

\enseuintu wazduwlansiny Bag Filter azgnsrusiuuazdsinfmansiuiuingd

U

lUldlun1sndndnass emaniazeinizlaeseangussuinadely Faseuun1InTesnieg

Bag Filter ¥04lATaN5HlUsEANSAMNNINTOEU 99.99%
2. mseseude nsdegih uaznsvsin (Yeast Propagation Saccharification and Fermentation)

nsie3eUdedas (Yeast Propagation)

v
df{:]u ~ a ¢

Aseseudedan WudunauielilatodasnNudwse kaziuSunauniissnadinsuldlunisuin

[ '
= (3 a 6 a

(Fermentation) sauviaudedaddeslivuleoumetorindu dwiuledadniuildduaeiugiiniuns
o A v a v A | A va Y2 v sl
ARLABNIET anansandaenuealnu3unuas wasnunudsan midioniuealafnitaneiugdu Jeanenugn

¥ A . .
160 A8 Saccharomyces cerevisiae

21 mswnzde vleenausadadivdiduludumsi@enaiunise e Feiidiuau 3 e 9ntu
W Liquefied Slurry aanduneun 1 asld weiluemsiunisesayivlavesdedad nulaweuludew

Woalue (Di-Ammonium Phosphate) naulvivdniu Usuwazauauanglivunganiunisiasgyivlnues

nseoeutly uazn139sin (Saccharification and Fermentation)
Fumaun1sviln 1WunszuunITasunUan1sdeil AAna1nn15vuYeLt adadlunisiuasy

¥ v & 1% Y PN a A4 A A a a & v
u’]G]Waﬂ@IﬂﬁIﬂLUULL@aﬂaﬁaaﬂWﬂi@aﬂqwmﬂiqﬁ"ﬂqﬂ@@ﬂ%ﬁ]u%i@@iﬂimqmgaﬂsﬁLQULWUQLaﬂu@U

22 Tasenisashinndudi ifendn Liquefied Slurry luduneui 1 avsasludenind 1
(Fermenton) Intiudisneulssingla-azluaa (Gluco-Amylase) Hiowdsuutiluanadnlmdudiananglaa
Tnemueugangivesvesvailioglutag 58-62 samiwaldea ntuisanguuniveswenatas livde
30-32 owniwaidea wazdeiedadadluludmiing 1 nauduiaanglea Tnefnismunauuasifueinie
Welvgadiasaydula mﬂﬁ?uﬁ]wi’hajﬁagumaumwﬁﬂ dusunsmiinieniusavedlasenis lunsminuuy
wund (Batch Fermentation) lusgninanisusinagliinsidueinia lagaruaugamndlvieylugae 30-34
psrnealdea wazdnsiiinhdasliusduieduuaeimvends suudaldszernalunismii

Useaad 50-60 9alue Tuneunisndinil gadesildsuiimangladliiduieniueaniannududy 8%
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lagUsunns Weduannisudin wyueailintulunszuiunismidn (Fermented Mash) & 9zueneenaINuIE
A1gn1snau (Distillation) siald diumsusulasenled(CO2) MAnduainnszuIunsmdnaglnaniu CO2
Scrubber L anlavasonIueafiagTEUI8RBNE UTITEINIA UI9IA Scrubber Aglnand uid g andin

(Fermentor) sialu

3. n73na4 (Distillation)
n13nau (Distillation) LWunszuIUNISHENENIUDE (Fermented Mash) MLAAANTUNBUNITVIIN 89NN

PINYSUNEN tneIsNISNaUaIRUEIU

3.1 NONA ULBNIUBAYILATINIT kU Tu 2 Yn Ao Primary Tower e Rectifier Tower
=t v < a o ¢ vad A ' % a
Feusenauig Tray Telun1sndunensdndue senuwuulliiuiisieminawagiemauseulnign

32 Fermented Mash 31nN151131Nagi4U1g Primary Tower WagNauLenAI99N11InN1Ua N YL

IS a

ANUNUIRUUYDINIRATUAT RN Imwaﬂé"uuqmmuq Uszney 97-100 aeAwalded
Wsagu 5-10 PSI Anudeuiildlussuvananletnitndnain Boiler vaslAsanis

33 luvendu eNIUBaITgNUEneanutuIUvedle wazmunuuduresnaiianududunes
LOVITUBA 50% NTUTFUUILNAUT IR Rectifier Tower Wlaiiuanuudand wldlenusaiianududy
95% wiaunanastliBu (Fusel Oi)

34 LVuea 95% I1NNITUIUNITNAY sggnamivluduninauin 1,500 gnuiAmuns §1u9u
2 {19 uazawIn 250 gAUIARIAT 31U 1 69 USHIaTuds ﬂ'au%a'qLﬁﬂgﬁ'iwuusﬂﬁmaw

[

JUNDUNNSNAULVDLAUNATY AIl

® YpudeAnTuaNNTTUIUNMTNAY 138071 UINNET Azgnuenesn laglasanisaziniinin
ddngia3ed Decanter Lileuendiuiiduvesudsiisenit nneueasenaINtIdl 1nan
nsueniinnaazgnawieluduniesinngnau (Belt PresshiteJuthdiuniviosanaudl
Auutlosan uidwialudaunses Rotary Drier auliuvisaiggumnil 550 ssmgalded
Junan 15 widl wethlydudemdsdmsundaloun Jo wazemnsdad lnadndefiiniu

o v o o goj =) !

ihdszuuidauLdesiely

e Fusel Oil Wuwanaselaannszuiunisnau lassmsazdaiuludundnawin 45 gnuien

AT WU 1 69 USLIUaIUNT
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4.  msuenif) (Dehydration)

s
a

ANSNAUAIFUAIUN AMUAUUTTIINIANINAIT AU @1115avinlienIusaiinuusanslanalnu

9

¥

WU 95% legusuiaswintu agnelsiny Tunisivenmusaiiet lUlddudaindsivazdesinlniaing

s
a

U3gnagaliannii 99.5 % lagU3uns dmdulasinisanunsandaieniuealiuianslananududu 99.5%

Y

o

TneUSung Ae35 Molecular Sieve Dehydration S1eagidunilssil

41 1eMUBANNIEUIUMSNAL (ANmdud 95%) azgndadnluluszuuvedulsinaeidule
pumniluszuvanfinduanenuessgluanuglowdnfiuanufeuduiieliiiu Super Heated 120 a3m
waded dudnlulunegadu n1eluussy Molecular Sieve (@nsgadudszian Zeolite) enuealuaniuy
lovsindoufiknugnsures Zeolites thluluanaemueatzgnanduly levesomusausisiieanainogady
awiiinfesnit 0.01% ntuaryhmsangumnd ivuealuaniurleazmuutiuiaregluanugvounai
ATAIEAS 99.5% (umasgiun i fdudemdsdsoainnuuianslidsing 99.5%) dmsulasanis
i Molecular Sieve 371U 2 YA @ UAUNI9Y Imaﬁﬁﬂmﬁauﬁﬂ%aﬁﬂuamw Absorption Mode il
Zeolites dusadetin avyn1sDesorption 138 N3 Regeneration LiieRatnoenain Zeolites Favadusn

#291191U W91l N15Regeneration #30N13AIU100N31N Zeolite aznseyinlussuugyaInia (Vacuum

[
A

System) vaadefiiinIuluduneull A

=

o lounfivuilounlgenusalu Desorption Mode &§9azanfiaanainan

Y Y
<

Fuandugnangungiiailag Tube Condenser naneidulaurivulau
Loanaged NAMUNTY 65-70% Uazazgnaadigvesy wenduluuen
% a vl | % 9 Ay | v P &

113nASY duthnuenlaaglnasanisuaiavemeny lneiiandinIuAunIg
s wazdimsauaugamiiligendn 115 ssrwalded W liddenosn
nvesulifiteanssedlwilou Ingtdasinanazadlutivnissuuuiun

y
YA VDIATING

® Zeolite %38 Molecular Sieve Wianunanglyanansaldanulaua lasinisay
susuldluds Yadinge wWelvinulrsnunlasueuginainnissisnissull
Mdnsely

AUAANIAVBINTLUIUNTHANLEMUDAVRILATINTUAAIAS JUN 1.6-3 Uay JUT 1.6-4
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Preliminary Overall Material Balance for Cassava Slurry to Rectified Alcohol

Thir skipy
20T & I —— l an P
. . T i - 1 Ly
Cassayva Pratreslment secticn | | Fressure
Clepned Cassava Cassava Slury ! Liquedaelicn  fim— Etpam
1637 T 2727 WMTY ] H 135 WG
35 % Slarch 165 % Bleroh :
Raw Ca3sava Comawe | AW TS 1902 % T8 |
Raoats r i
ry .
Sy ) | Liquefied Sherr
1722 MTID ﬂnl:iil'lll'-g | Resoing ! I?:;;E‘MT.ID“ ¥
+ fAd " And t8.1% T8
palireg Fuiping - GOy
Sacharification [T
----- 5. - —— "-T - Thin Slop 1o - ! ard U ims utm
Fermentation 1 Farmenlalian
Logse Soil E1E WTI0 = I
SO0MTID
H—— e I
Ferrmenfed Kash
L i r - JWOMTID
Fonls — " | B % wiv Aloohal
SEMTID Spent Lass Distiliation ] | £5 % TS
T MTD ]
Steam
Thin Slop Thim Slops to - 4 £ ATID
S M Mash Cobumn WC
4 ) - ———
6.2 % TS R Reboiler ash o RED P Condonsate
OO 35000 FEM [Thin Stops | tank | L GZEMITID
COD 50000 PPM Tank BOS MTID ! q i Bectiiad Alaaha 173 M0 Wiisr
- | N P M| iIT 7. '.I'I:r . Anhydious
i pail | - 2175 L i e | Pdzelol
ThEn Elﬂ.rls Thin Slogs .r; 4= M3DH HOMTH
1B ATD airerflow from - I I
4584 0% TS :Ia:h.unh Alcohol Sorubbe, Sofl Watar
e e BT
.......... T L—l Fuion w¥l FOD an S MY
wint Cakn Fhick Slops e
175 MTID Decatation 3356 MT/D [ VecwumGereraloe | oo
B b TH B.0%TS ] [ ok F

LEGEND:

BT = o= MNlnbyas Teong per day

Wi er—- Mash Column
FOD——=-Fusel pil decanbs
REGra=re--Rclifiar 5nd axhaus! ooiumn
PRk - e Prdiee Column

T8 - Tekal Bollds % wia

=] P— Mazh rabnEss

Sy=iomm

Soft Water
T MTID

sUN 1.6-3 aunuianisuaneniueadniudUsvasean

i 205 BATID

Hab;

- The Matocrial balance is preliminary
ard based on the compositian of
cesteava root spocificd in offer.
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Preliminary Overall Material Balance for Cassava Slurry to Rectified Alcohol

Thirs Slops

118 T R — _._i R
Cagsava Pretreaiment section | | Iﬁ?:::um
Gleaned Gassava Gassava Slurry 1 LIQUeSclion i Spam
G5 MTID 2FET.5 MTIH ! 135 MTID
B4% Starch | 15 % Slench -
Raw Cassava CassauE 0% TS 1902 % TS
Chips Diry :
GE2MTID Clazning | Rasping %Eu:mri_ljww
g e " o e |
PRy PU?‘D’:"Q . ! I::I:l‘
Thin Stop to Sacharification f=e=*
- - o ; - i and | 1985 ML
Losse Soil I ET;"‘“:‘E"“” Fermarigtion !
25 MTI D 110 - -
. ——
r Farmantad Wash
- FHOMTID
I — Spenl Lees Dietiliation g;’;%ﬁ%g&:nm
1070 MAT
1 Stmam
Thin Slop Thin Slops (o - = E20 BT
1088.6 MTIT Mash Colwmn MC k
. - B e
BIWTSE 4 Regoller flash BEC f Condonsate
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B 1 ) o il . HTEMTID - J"‘:-Ié:l-g:":Irlnzm.
Thin Slops Thin Stops | :f MEDH o BT
12025 T owarflow fram h L s — !
494 % T8 Iﬂ:m}';‘* Alcahal Soubber, Saft Water
N N T —a———— n
1 . | llulicen and FOD a3 MDD
Wat Cake i Thick Sleps ———
ifa NTID o HATEE MTID acuum Gensrabon
ecantaticn
METS I 69% TS 1 Systam 1—_5!-5:_1 Water
h . st 203 WITID
- J'-
LEGEND: T Boft Water S S
MTID —— Malric Tons pér day 21 WD | Mote;
A - - Mash Colurmn U - The Material balance is prelirminary
FOD-——-Fusal cil Jacaner and based o thi composition of

........ Raecttier and euahiaus] codumn
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3
a o

1.7 FEUUERTNNTNAALASEIIIUIIAINELAIN

sruUEsNsHARLar A eAuaEmnlulaTInslssuRane M UBaI NS U UL NS e IUT I
#1083, amsy WWsend 9180 @rww) Useneudie szuutnld ssuuldi ssuuwdeletnssuunasidu
syuut At on19Ta1m sEUuTIUALATEN1981INIA SYUUTEUNELIEY waysyu URnsed oans Taedl

[

IUALLDIAVDITZUUFNG) A9l
1.7.1 szuuild

1.7.1.1  USunaumnu@eansun ey

TAsINslssnuRdneyueaiinudenisigunlufanssuste ueslasinsael

1) nlddnsunssuiunsHan

- Tunsguiunmsuaniinsladnlutuneunnsglaun nsualduagyilmduveavan drdmsu
NFLUIUNITUIN N13NEY kazn1TwennIN Inedusutanisldunussunn 1,445-2,520 gnuiAnuns/Ju uay
dnfumsdwhanuazerningiuiu lasinisagnyudeumiunisundaudldawiudvendduduney

nswieaingau nedusuansly 750 gnuiafuns/iu

2 ilddwiussuunanlen

- ssuwdnlevdmiulasinislaanundneniuea Ussnoudendendleth S1uiu 1 yaded
Boiler 2 ¢ (vuinrdansuantedsaz 25 du/Aalin) TedhiindaliizilUlfluduneuserlunssuiunis
win Tneni 197 sruunanlevdnagknuszuy Reversed Osmosis (RO Plant) iileusuussnmninraudude
loti Usinainditeudng RO Plant Ussuas 700-825 gnurariuns/du utnidsesnainssuy 70-80
anuIAfans/Su uazdudnssuunanlothusyana 630-745 gnuiaiiams/fusisd Tumsieumes Boiler vy
finsgayderiniiosnnnnis Blow down 20-30 gnuiariams/fu wanidulevfldlunssuiunisudn 610-715

anuIenluns/Ju

- 1lddmsu Wet Scrubber fifiadenianaAssruunaalown Iassn1sasuyuisuide s

nsUdananszuuiUnude Ussana 55-80 gnuianiumns/iu unldlussuy Wet Scrubber
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3) lddmiussuurdeldy
a = 5 o A Y o a = o 5 & T A v
- NIPUIUMSHAAEYIUEa dunatunsuniieitesiugumgil Jllszuuivdeidy diidiseuy
! < d ' a ' [ ' 2 o Y & v o ¥ o & S BTN
vaaiduazvyulsuluaumiendaiieqsiuie dehurhndudifuauseuainsyuy MeillasenisiuTunu
vo o [ ' < 3 LY a8 =t = -

nsldurdmiuszuunaaidy 400-420 gnuiaiiuns/iu lagagiitdumilagayde 0ananszuuliieaainnis
seive Useanad 400 gnuIAdums/Tu wazagimsiiud i ssuualaivesnyauga

4) Wilddmsuninanululasinsuasinlddmsuiesu§usinis

- lasamsbiinissivnudeya wudt wilnnulundlndaeniueatayiosd JuRnisiu 18n

nsldunUszana 5-10 gnuiAfiuns/dunanilavasy lassnisiianudesnisldunlufanssusneg sy 2,150-

a

3,355 gnuiaiiuns/Juaugaiildlulasainislsanundaieniueadndud e ndev aauseny uanagy
1.7-1

1.7.1.2  wanhfukaze1uiudl (Raw Water Reservoir)

ildfdnsulasanslssnusdaieniuea SunainmiieuiuUsnuamivesusen fi.ead.
ang Wsnd 10 @vn) TaefuihAvannerafuiduresuidve fedfiufieradui 650 Tsuue
AT 4,000,000 gnuiAfiuas tdsnaruiiuiiguuasiiaadaruinaduiang Susnideddues
Tss1u a¥lvaasmaoauaadodne anowmwie Aasdi uazsmdsivaasgenafiviniveadsmg lneustmans
auihAvansrafuihvesuisnadigninssuussnmuaimi deudrelifulssnundnanslianumiu
sudslasnslssnundaenuea Taedldfimssuildanunde

Aeuan UUsEU Mok adtIa@sIsuTLARENdLA
1.7-1.3  syuudiuusanauntnidn (Raw Water Treatment Plant)

Tssufudgenmunimiruasuien 7lioad ansy Wadind S v deguuiuillneyszaunn
315 UdnaduiieasTusanlndfudrafuihfuresuigny Tnelssusuussganmindunuy Coagulation
and Sedimentation fi&ns1naudatin 9,600 gnuafuns/Tu Tnesnsinsldinneuilasenis dussaa
3,000 gnunAtlans/fu @wilsanusdnansiianumniu dsihiunsegiound) Weillassnslssnundn
lomueatungluiiuiuieny Smsnsldinistwdu 5,150-6 355gmuAfiuns/fu Felsaiulgsnmnm
ihiinan annsardatlfifismesueudesnisliuasaseungulsanusing nelufiufiviem laessuy
ﬂ%’wqaﬂmmwﬁw Usznaudae veitniau fanusa danaudh dinses dufunaeiu §ufiu PAC fufa
Polymer fannngnau uazdaifutihiiiiunsufuuswds suim 7,200 gnuiadians (fuveydenanadn

HDPE)

Tassmslssundnieniuea RP/PSC Ethanol/2023/JUL-DEC/CHAPTER 1.DOC
U3E W.iea.d dandy TUsand d1im (uvinvw) 1-28



uranmsUianuuasnsiesiunazuslonanssmuduandon uni 1

LAZUIAINSAAAIUATIVFDUNANIZNUTINING DY unih

TudiuvedlaTinslsanuRdnenItes wSuIINMEUTUUTIAUA NN IMUIENEANY
Viovwndurugudnans 6 13 lUdaaiinuuin 40,000 gnuIARLAT LHBTONTFUTUNIT NOUTIETTEUY

Uz U ag seUUA UGB SINUNEALEN U

1.7.3  syuulai (Electricity)

U e anndy Tsdnd dria ) Sulihanmsinihduginindnnetuds
lngaanfldassgeananifdangluiivesnistiidugiinig svdeiwanddneliihgesdiuginiadine
Waowzsy (114 KV) udasreliiiandanndseluiigesnieluiudiviems fafuusemadnisle i
Uszanas 1.8 MW @Emsulsesnundnansiianumin) wazdlesiiulaseslssnundnenuoaty dsiinng
soamslindanulndiisau 2.6 Mw uisnSsindumsveldlwiiududenisiniidugiae 1.6 Mw
sudwanlfomnundutemawedlasins

Wil msanelnilaTulssousinarluiiufiuisng asdreseszuul 3 wa 4 @ne 22 KV
dwsulasenislssnundneniuea ([Aifnsldlnin 4,000 KVA) azsoainarsdsvesaaniianglniingesves
VSN luntionlasuun 2,000 KVA 3113 1 udewiaswndilasenis wagannnisuannseudlninainumras
Fomdaweslasenis (bdun A198201m (Biogas) wavid ainasT2u9a (Biomass)Aae Steam Turbine

Generator UM 1,800 Alaime dsruanewsInumn 380 V 3 wa ludalasinig
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Water Mass Balance Diagram

Unit: m3id sruutfulgeanuntmwin
L 2,150-3,355
L
1.445-2 520 | T00-825 70-80
Stored Water > RO Plant
. | ) \
4 sratiuglzuga (750) -
20 510 "'D-3‘:|'|'4D
-; - — % Blow down (20-30)
, - ) Baoiler
J|"" wFmziudmlzwe (1,000-2,000) : Employee Cuarter
I h,
1 : and Lab
] . o p
win (10-50) + - ¥
1 : len i lunszusunsufin . &
I I E-10 | araulasinas
750 Jf’ v (15-20) | 1.045-2.100 v \,
I 1 610-715
I : _ T0-80
™ wannan (20-30) I 750 FAARTZAE
S I
. 0-20 i
o gruuwsa (400-420) L 1.045-2,100 750
) . ¥ Y
T s w ( A ¥
gziwe (400) Wastewsater
T Water Recycle 800 365-1,455 34
. Treatment System FuRineRsnss
Treatment Plant
L (1.205-2,315) 40-60
( ’ L. v
Sand Dry Bed (50} "——i 50 £ 4 4 T 70-80 —l
\ 20-30 |
40-60
UEARZAEU Wet Scrubber  Lg
e srium (25-35)
dl ’6’ a U o U
sUN 1.7-1 augathldlulassnislssnundaeniueainiiud Uz vas
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1.7.2  szuunanlaun (Steam System)

lasanslssundnenueandnlauianuiendnletiveddasanisies Falidnwiu 1 ga Usenausie
Boiler 31U7U 2 §1 YUNANSINISHANDZIAAY 25 AL/TNU9 LWWanAsntglunisnantou tawn Aedinin
10580V UUAU A 8U09lASINTT waskawaadiuia (LWIdU nganU1dy T80y WasNINLENIUBAINN

ASLUIUNITNER)

nsndnlourvedlasinsiisneazden fadl leu1usadugs (High Pressure Steam) 25 Bar G agH1uY
Steam Turbine Generator b# ba Uk IAUIUIA 3.5 Bar G 1NT UIZAALITIAUAILNAD 1.5 Bar G(Low

Pressure Steam) ot lUldnvenauemusawas ld1nsunisaududdenas

el dhidnszuunanlerivedasinisiludfiniu RO Plant Aeldnszuiunis Reversed Osmosis
AYTAAIUNTZAY 59U TDS (Total Dissolved Solid) §sanilgynin19nef1999nzniu ann15ianIau
angn31n15 Blow Down saudisann1shindsaulunisndalown wasdnorgnisldnuvemiioloul Ing
. I & 1 1 H v aqa

Reverse Osmosis LJUNTEUIUNITHENAITUUU U WU @15UTENBULALHITALAIYA199BDNIINUT AI8TD
nsadlngldidensoswiinfivae (Membrane) JalaifiideAinainn1s Regenerate Resinualduidndeiinain
n3UIUN1TReverse Osmosis 7158n71 Concentrate RO tngaznyuisunaululdlunisdsiiuerasluniae
HARYRalATINIT INTULTIUTIIFTzuvUITaddevedlaTans wazd1msu Membrane 99938UU RO

diadenanimias 1aseinssssiusulivihenuilasueygyinanniessnissuluidasely
1.7.3  svuuviaaidu (Cooling System)

lasanislsesnuniinieniueail Cooling Tower ¥uA 1,500 fu 91w 7 o inldlussuuiunain
Yonuwedlasinis lnedaivluveiniidmsuszuy Cooling waznyuideuldlulasinisiad dnsldin
d1m5U Cooling Tower Uszinay 400-420 gnuiafiuns/3u lagun Blow Down MiAAINTEUUT AL

anusnen azgnTiuTingssuvindaiidevediasiniseely

1.7.4  szuuUIUaULEY (Wastewater Treatment System)

szuuUITau L Agvedlasantsidussuutivaniedinin Usenaunie nseurunisvidawuulyly
29nTLU (Anaerobic Process) karnszuIUNISUIUALUULY2anTLau (Aerobic Process) NUNTALLEEN
lassnsisanurdaeniueawitiu dlasuindeannlssnuduluiunuieng lnessuuiUadidensegnisdia

WL DUS UM UNEIUDILATINTS TNUA lneUszunad 55 15 taelaeanwuuszuuinualimunsaunuanwae

a a

auUAvesdeNTUsuMa1TBUNIIADUTI9EN (A1 COD Uszuna 32,000 meg/Duaztelnausalduselovil

Y

¥
a =<

24 = dl o £% Y = A 1 o CY 2 dy dl
PMNMEFINMARATUIINATEVINASUNUALR FedruusenevvesseuuinUn sl (5Un 1.7-2)

Y
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® Equalization Pond 1 qe
® Covered Lagoon 1 %y

o syuutUntnide UASB (Upflow Anaerobic Sludge Blanket) Inedsznause
Acidification Tank tag UASB Tank

® SyUUU® Facultative Usznausig Anaerobic Pond 411U 1 Ua Facultative Pond 117U

2 U9 way Oxidation Pond 1 U®

[

fdlunmseenuuuimundeyalunssiuin il
o Uinanhideidrsruu 1,400 gnuiadiuns/u
®  COD 1152UU 80,000 mg/l
®  BOD L{15%UU 25,000 mg/l
® pungil 25°C
® @1 pH WU 6
[ ]

378N15ANUIUTEUVUN U AU WA LAAIIUAIANUINT 7 518820 8AVDILAAL U280 ITAYD IlASINS

D
Lo
She

1.7.4.1 Equalization Pond

. . <) I A o Y a v W wa % o val °
- Equalization Pond tJuveiivimthnususnsnisluanazauifvesddelviianuadae

i ANNITOONLUUMUUALLIAT COD 19152UU 80,000 Mg/l

- Equalization Pond 9041A53n15 90nkUUlAdauIn 55 1Was x 120 WaT x 4.3 wasUiung

21,120 gnuAnkans ANuaInBes 1:1.5 wazdiszezianiuin 15 Ju

1.7.4.2 Covered Lagoon

- Covered Lagoon waslasanisiluveyn Unnguuasienaiafin HDPE dnwazn1sUnnquue
< - b4 i v a T Y v =
Junuumgunsle Fuilviszuveyluaniiglieandiau dndeazUeuitng Covered Lagoon sumils
wazlwasansunsadny Weliszeznanivinundensesseznamidesgluveuunan laewdloun

= 4 a =) 96’ I a a 6 1 a < 6V = .
Felvatnsyuu arsdunsgludndeazangdursouviuassgasdals wasiaduiiedinm (Blogas)

Y 9

1%
a = [

Falasansazsauniumadinmiiindunulilulauves Covered Lagoon
- 9RTININERAFINIW 0.4 M3/ kg COD removed

- Covered Lagoon H9u1aUe 55 Wms x 100 AT x 4.3 WA ANNAIALDEY 1:1.5
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- Y3ums 17,600 gnuiariuns wasllsveznaniuin 12.6 Ju Usednsainlunisidn
- COD 40% A1 COD 1199n2n58uU Au 48,000 mg/l

- dulleoanain Covered Lagoon Wil 911 Acidification Tank

1.7.4.3 Acidification Tank

Acidification Tank \Jugaiussygaunsduuulilldeendiaunvimindesaansasdunsdli

Dunsndunsd aeludewzmiunu pH 7 6

Acidification Tank §3u1A 14 luns x 49 1A x 5.5 1WA U311A5 3,018.4 gAUIANLUAT

seuzaiunn 2.2 Tu

a a o

- Uszansnimn13nndn COD 40% A1 COD 99na1nTeuU 28,000 mg/l

Wndefeanain Acidification Tank agguidngia UASB sialy

1.7.4.4 UASB Tank

drudsznaungluds UASB wusld 2 du fe dauilidudelfizomiendiessuunszanein
LA 0% 99208 N9 1AMV LATAIUANAZNBULATLENAIFUSIIUAUUUNENNT AB
yaunsdyialildoondiauasviinisdsunsndun3dan AcdificationTank Tiidufiie

=~ = 9 o P ¢ ¢ &
Fanmdausenaunie Aeilnu asuaulneenles wazinwlalnsiau

- &9 UASB aanuuulyt @ 25 s 8n 9.5 wns USuag 8,050 @Jﬂmﬂﬁmm szuzIaAUin
5.8 71 (COD Loading Rate 5.0 kg/ m3/d)

a a o

- Usgdnsnmnisnidm COD 70% A1 COD 99911990 i1AU 8,640 mg/l Estimated BOD

294911990 2,700 mg/
- 9RTININERALTININ 0.4 M3/ kg COD removed

- dndefiiiunisundaey UASB udd azgusialuds Anaerobic Pond

1.7.4.5 Anaerobic Pond

- Anaerobic Pond fuu1afiudl 25 15 AUANU09IUD 4 LUAS AUAIALD 8 1:1.5U5u109

112,000 @nUIARLINT szazianAuin 80 Yu

- Usgansamlunisnnda BOD windiu 60% BOD 9831198n31A5EUU AU 1,080 me/l
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1.7.4.6 Facultative Pond

Facultative Pond agSuiindenuiunisuindaain Anaerobic Pond

Facultative Pond U8miignanonIueail 2 vaieiu
Uail 1 sonuuulihduwn 70 was x 110 was x 4 was fanuaimdes 1:1.5
USuas 21,560 gnuianluns szezaniuin 15.4 Ju Usgdnsnimnisiidn BOD
70% Volumetric Loading 0.0701 kg/m3d ﬁﬂaaﬂmﬂﬁ@ﬁ BOD 324 mg/l
Uail 2 sonuuulihiuwn 70 was x 110 was x 4 was fanuaimdes 1:1.5
USuas 21,560 gnuianluns szezaniuin 15.4 Ju Volumetric Loading

0.0210 kg/m3d UszanSa1mn13119m BOD 70% ¥heenainued BOD Uszanal
97.2 mg/l

1.7.4.7 Oxidation Pond

- Oxidation Pond ag5utnd@gNuIun1su1umkalann Facultative Pond

Oxidation Pond w84lasan1seanuuuliidaunn 70 WAS x 220 LWAS x3.5 LWAT AN
a1ALd83veIUD 1:1.5 USUAT 36,960 gnuIAning szezanAuin 26.4 YuVolumetric
Loading 0.0036 kg/m3d Usz@nsn1mn13n13m BOD 80% vheend BOD Uszanas 19.4
me/|
1hidefiiunsiitaain Oxidation Pond ud druniliazgueisluss Clarifier w3e e
AnAznauUsEANN 800 gnuiadiums/Su iilevudsundululdlunszuiunmsdrsingaiu
5%t 1hduivde TassnnslddamIsuanasnissestu Taglddluldnnelulasenissn
afuardnsiouiuiiadouasiuiinunsnssuiioti el dusylondselu Tne
Lifimssyungeangnieuenuien

1.7.4.8 Clarifier

Clarifier ¥39 §99NALNOU VINUTNNLENALNBUDONINUNEY LAHINNALNOUVDILATING

11 2 fa YSumsdsag 505 gnuianins szuzalAunn 17.3 lug

AZNEUIINTTUUUIUAUWEE LAaEAZNBUINNOINNALNIU LATINITILIIUTINIUTIaUmAN

penau ellvwiaiiud 30 15 Inenzneuiiuiuaiazgnsrusiuiiesed e duleseoly
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1.7.49 w8l AUAIYTINN

fingganmindnlaazgniiulilulauves Covered Lagoon eanuuulasiasnavesuslid

< ~ a o o ' a | s
ANULasInunY dnmsdadeszuudesiuihiiwazanedu gunsallifin Wudewnes
waoalil 1unuulesiunisszln T53UUAIUANLIINURARIUSAIBTIUTINAYYRIUD

Covered Lagoon Judy

gt ngnasesnuiltiludeundsluniiondnlotriiuniaviesiusiuvuadueiu
AugNaNe 8 43 31U 2 vie usiagviay1n 120 wns dwsuanusuluvieasiiaAeudiae
(geanlsiiin 500 dadwnsuivise 0.048 atm) lnefingluvieazlnalunuaiueivesvie

9819119 Ingazinsldduiieauinedinindainanididssuuiiamdweaniondnlou

Y

< a

1 5 ‘:’qj [y 1 < [ a & 1 [2%
sald viadl mneudulumdsiiuitgunifulunsensdandu lasenisagldssueing
Aana1108ngusTeINIa lngagindaiimninvd1uiu(Flare) Aviesiuiwnewd Boiler

wazazyinsieduivauniseauanuiulussuvIzeglussaunUasnde

lassmsanansananinedinimlausyanns 20,000 gnuiailans/3u Admy 60-65%

U a 1 1 o o d‘
ﬂ'm’]i@@ﬂLL‘U‘ULLﬁBiWEJﬁ%LE)EJWU@QLL@@%ﬂu’JEIU’]‘U@ﬁEUIUW]T]\WI 1.7-1

A15197 1.7-1 ANseenuuussuUuUUAuLdeYedlATInIg

Unit Size of Unit Volume (m?) Detention Time (71)
Equalization Pond 55 mx120 m @n 4.3 m 21,120 15
Covered Lagoon 55 m x100 m @n 4.3 m 17,600 12.6
Acidification Tank 14 m x49 m an 5.5 m 3,018.4 2.2
UASB Tank @ 25man9s5m 8,050 5.8
Anaerobic Pond Qun 2515 81 4 m 112,000 80
Facultative Pond No.1 70m x110 m &1 4 m 21,560 15.4
Facultative Pond No.2 70m x110 m &n 4 m 21,560 15.4
Oxidation Pond 70 m x220 m 8n 3.5 m 36,960 26.4

Clarifier @ 196 man3m 2(505)* -

NUNBLUR): *TIANALNBUTIUIU 2 619
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A1519% 1.7-1 (519) AINNS9BNLUUSTUUUNUALLELUDILATINIT

COD/BOD 152Uy COD/BOD 88n3nseuuy
For Design (mg/V) (mg/\) (kg/m3-d)

Unit % Efficiency Loading Rate

Equalization Pond - 80,000 (as COD) 80,000 (as COD) -

Covered Lagoon 40 80,000 (as COD) 48,000 (as COD) 6.4
Acidification Tank 40 80,000 (as COD) 28,800 (as COD) -
UASB Tank 70 28,800 (as COD) 8,640 (as COD) 5.0
Anaerobic Pond 60 2,700 (as BOD)* 1,080 (as BOD) 0.0337
Facultative Pond No.1 70 1,080 (as BOD) 324 (as BOD) 0.0337
Facultative Pond No.2 70 324 (as BOD) 97.2 (as BOD) 0.0210
Oxidation Pond 80 97.2 (as BOD) 19.4 (as BOD) 0.0036

Clarifier

nUELA: *Converse to BOD = 8640 x 25,000/80,000

1.7.5  szUuUnUaNadNsNIeeIna

v
v a (Y L3

1ASINITISIURNANLENIUDA VDIUS YN N.404.3. @ansy LWUsAnd 910m (W) dnsinnaaunsal

9

Y1UANAENSNIDINATLAATUINNLATINITIY 2 USUAEiY A

1.7.5.1 Tudaun1suan usiaadiunisus/ldduaidzvias

Tunszurunsudn nsun/lfufuduaeiiuutaintu dslasenisaginissussduutistnd
H1UWBLd1g Bag Filter lagidanlyyilnves Bag Filter wuu Pulse Jet (Pulse Jet Fabric Filtenmannisae
n3zuani1g (§nsn1siva 15,000 m3/hr) nn1sua/lddudilenaaglnadmisdinuuvesdanneu
(Hopper) uarlvadusiunenses sewiumanses fuarazauuuiaduuenyesnenses fefiavennaylnaiu
lUuSnuiuuurasginsesiuviesenlUdsinauuazUdosszuiefing Taslasamslafing Bag Fitter S1uau 2

LY [

yn (Weosnilinsaslliudends 31uu 2 90) Ballswazideaniseenwuuse 1 yassuu1dn el
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Lkazﬂﬂﬂiﬂ’ﬁaﬂﬂ’]ﬂﬁi?ﬁlﬁa‘UNﬁﬂizﬂua‘\?kk?ﬂﬁaﬂ U'ﬂﬁ"l

S19a210UA AIN1TDDAUUY

1. 9n5IAN5MaveansELaaInAsEuUUIUn 15,000 m*/hr

2. YUIAVBIRINTB (1 1Ie) @150 mm x 3 m

3. 'ﬁuﬁﬁaqaﬂiad (1 %dw) 1.4137 m2

4. UIUYINTDY 200 94

5. /i A/C (st 2 7 1h) 60 m*/m?/hr

6. Nufifingensesvionun 282.74 m*

7. dns1nsluavesnseuaaniAvesruutIUn 16,920 m*/hr

VU8R : BNLUURINTOIHUAILILULYeliliAY 100 ¢/m3 aganunsansasuld 99.99%

o [ =

d1m3U Bag Filter v04lAsaNs dnsinisivavesnseuaaniafiinssuuindn (de 1 gassuutidn) &

a ]

A115,000 m3/hr Fatleeninniszvedgunsal @aien 16,920 m3/hr faty Bag Filter NAndaUSIMEINNTT

a o ¥ 1

un/lidngRuanInsessu Flow Rate vosuudiidngszuuld agdlsfiniu Wetuduazauaumuneazsios

9 Y

a1

finsianuazengenses welilimudunuiieiags lunsdldenaiinisianuare1ngenseenseil
lngn138neIn1AReAINAUEs (Ussana 414-620 kPa 130 60-90psig) LU19eNTae N18RanAllagyilinie
AAU (Shock Wave) Baadouasniuginsasuaziudulivgnaindinsesasgdein (Hopper) laguainseuy

[ a o

Ui dudundaiudrvzuas Tnssnsesmusdndmausuiuingiuiluldlunszuiunisudndnass

q

1.75.2 a1asuanleti (Boiler)

Tasensil Boiler $1uam 2 1 vuamdensuanaseiias 25 fw/dalus nswilvdidemadmsu
wanlothildlunszurumsnaniy nelviinuaaisnisennia Tasinissald@ngs Multi Cycloneway Wet
Scrubber fiUdvsszUIBEIMANNUdBIRBUA AT TEUNBaBNEUTIENA TngeniAds azgnaadng Multi
Cyclone Wiafdnoynirvunlug nendnmsendousmiquinaaieusanisog ieeynaruiunives
Multi Cyclone aumﬂﬁwﬂfﬂ%mﬂazamaqm%uzé’mdw wazenATiiIun1sUITAGIE Multi Cyclone 9%
dslutnnsiadae Wet Scrubber wiln Spray Tower Scrubber @sldtinduansinduuaans aunsamidnlas
oumMAvLIALENLAE A 91MATRIUMSUTReEsEUBeengUsTENM Al

Tassmsesnuuuszuuthvnuafivneonma lnefunsialedsannsmnindidemadiinings
nswamlevnit 35 fu/dalug il lueuduass Taseniswaslendae Boiler v 25 fw/dalus deaxdl

YSunaledeniinduasawasUsinasundesidatdesnitnlaesnwuuly
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1.7.6  STUUSTUNI8UNMAzUaINUUIAY

5rUUTEUI8UUelATINTS TS UNARLe Uea Wusyuuiewsn (Separated System) sewineu e

wazielu lnedisneasdunnamalull

o szuumuruinidniusnouniauvude waevefiid laseenuuuliinlnaissns ool
ansavhenuazenvielamediies snsmsivanigluvie 1-2 gnuiadiuns/Auii anuanides
1/100 Taefiiidsainnisuslsiiudevds uasiduludeuuinuaunesiuduendsazau
siuvednnIeiazLdng Covered Lagoon drutindeainnisumiin nandu n1suennin dnideain
minumelulasenis wesUfdRng uasdhududouuinaniuds awmumudng Equalization

Pond nawwng Covered Lagoon

o syuuszuIBHuredasInsiidnuuslusruedineunIaERIIaN AMNAIA8E 1/200 Uk
WIIUTINANGINIEUILUIvRdlATNs waylvaasdssuussuiginndnuesuseme iAan1ansseungin
wIUIEINN I UNTTeIUTENT Huvie (WAw) udilnaasderaiuiniu uagssuieeannani

UNRIUDIUTEN AIEA1S A58

Wail lduanauuaduresiusiuiidsanlssnundnansitanumiusie iy Jauuaviosiusa
Huvioruadusinugudnans 0.3 uaz 0.4 wms Slop 1:500 Fsriesrusandananiuagssuutitamindousn
drutueg1ataauszninelssnunanaisiiaumiunazlasinislssnundaeniusalagundsain
Tssusdaanslinrumuagsusshulednnaeuasdng Covered Lagoon 7isutiidsainlsssundn

anshinuvuinty dawansiirnieanisssuigddeuasnsinavenirungluiunuien lugui 1.7-2

dmsusvuudesiudivi Wesnnlasainisnsegngluveuiniuivesusen fiead. anisy 1Us

[

& o w = vy ya o a v B Y X A aw ) I3 v a
And 1NA (UIRIYU) %le@@ﬂLL‘UUIWlIﬂu@uﬁjaﬂﬂuuqmjuaaﬂiiauwumUiﬂm°’] anuzly u@]u@u@ﬂﬂ 1.0 e

[y

UAUNING 3.0 LUAT (gﬂﬁ 1.7-2)
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¥
-

. e -
IR MNIAY

Y2IUTENA

[ tresmnsiesrmeimemues

| rurfsasitiareaniu
e wassnetndhiulassms

&
Ay — wumermnmih
Wi 5038 < PAmmmserunernideireimeaeniuza
— wavemusmandndeeinAnmsenuza
< Pavimsssunernide e s e
§ oo e 145 v - i g RS ‘ > — wavess gz A e
: \ . B T T aTTL AT, o YOS SR

4 v T .
! wndauieainnhy

UM 1.7-2 PAN19NIsszursuLAsLarTivavasilulunuilaTInig
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1.7.7  WHRAWYINAT

Woindsdmsuldndnlourveddasinis Useneume Aetinn(Biogas) 3nssuuirvnundedidngiu
ATHY 40-50% VBILYDLNAIIINUA kALY BLNETINIE (Biomass) dAdun1stY 50-60% Y DLNAININUA
1AL BLNAITINIANINANY USENaunl8 Lidu/Uae8 25-30% wagnzalundy 25-30%3518as08nkandlu

M5I9T 1.7-2

AN 1.7-2 wAaaT o nasd s usEuUNan Lot

widadaunas R Yiuunsly mMsdiu/nsnuanses
1 fednm | - 9nszuutdetindemedanm | 20,000 m3/d | SeAvlundaeifuiegining aduds
Y04lATINTg ATUALIATNAY
2. Fowddnna | - fudeanduelutiesiu 100 fw/du | dauiuluennns Ware Housel Ssidnwaiz
- lfdu/ddos Usganm 50% uazguely Tuss lafiaudy aunsadestuminiou
Uszinauszuna 50% MNLAITNG uazALFuAINtEY ﬁgaaevi

1nda1a1s BoilerlnefluSunaunisiiudses

Tulasanns 500 ¢

- nzanunay - Sugenngugluviesdiu 80 M/ T FaAulue1a1s Ware Housel @uieniu
Usgannd 50% wazguglu Widu/AGes Tnefivsinamsiivdisedly
Useine Uszunnd 50% 1As3an1S 500 #1u

F991NN15ANTUNUNRILLY USUun1siTsa TukazUSuIan1sLAUANS DI nad amnave9lasani sl

AMULNEINERDANNARINTTIENgTUlATINTS

1.7.8  szuUAn@dadEns

'
a A

sTuUAnfadeansvadlasinIsusenauniy Insdnvindeun waginedeans (Walkie-Talkie Radio)

Felunnggnidu 1AsINTauTaLIArRLaERnfoYANTIBMEDINMIBIIUN B UBN LA LUYILT
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1.8 YDUAYLAZNITAIANS
1.8.1  vaudeduidufirauazduazens
1.8.1.1 INNTSUIUNITHEAR

saansfiAntunmanAnenuea Tiun

1. duavessninmsualiiusisvdilutunounismeuingiu

ﬁluasaaqﬁlﬁwﬁyuﬁy Dud uiltAninnisua/lifuldusdieiai osuanenu (Chopper) Lazin3eg
upaBen (Rasping) denszuiuniseneg diAatulussuuln Tneduazessimunasyndsuriodng Bag

a ] a

Filter NRnAsUTMAIUN WS BN TRgAUTITIWIN 2 ¥a TUsednSamlunisiidneuniauaans 99.99%

(eanuuugensadufmunuwiuveduldiiy 100 ¢/m3) Huudsain Bag Filter xgnsrusIdWaANY

Tagavlunszuiunisnan uagennAfiarenlzUdegeandusseniassly

2. meersveulasenlyd (CO2) 9mnszUIunITwin

Araansuaulneanles (CO2) fnTuannszuaunsusin iatuUssana 198 fu/du Fasinsiin
0.11 fu CO2/fusfudizngs) axluaru CO2 Scrubber (M3asdinrufeasuaulaoonles) esnle
YoalevUBATIIETEUIIENFUTIIINS 11910 Scrubber azluanduiddmsin (Fermentor) wazernefiniu

CO2 Scrubber wszu1ggaNguUITEINAGBlY
1.8.1.2 USHdaAUBAZILENIUDA

1. lasumevaneniueausiinainas (Tank Farm)
leMueaINNIzUIUNISNAnazdw s lussuLTnu dsdsdninudaduduranneadiemuuinsgiu
APl 650 wag NFPA 30 1n15#n09 Low Level Transmitter wag High Level TransmitterAduAusei Uy
[ YY) < o A [y v = a v [y <3 ]
L@VI’]HEJ@IUOW@Lﬂ‘ULEJ‘I/I’mEJa‘VlﬂmLW@ﬂ@QﬂUﬂ’ﬁ‘Mﬂau el UnfLalATINITALIAAULONIUDALNES 85%
Y9IANAT WU havuenIni §elafnns Gas Detector WansiaaauUsuMloTEMEURIONIUBAUTLIN

AUNIDNAIEY

2. duazessuarloszineveuanineausiinenaleoniuea (Loading Station)
UAANITNIDINATLAATUUTLINIAT18L8NIUBA (Loading Station) Us¥naunie H uazeedain

sousInnsuRdndoe waglessmevesemuealuvaeninisdieeniues
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1.8.1.3 INTSUULEIUNITHAR
1AFIINBINENAATUINTSUULESUNITHANVDILATING LokA

1. Auazesaussieamszuunanlon

nszuaunaHaAmeniuea dnslilethlunsduiudusndslutuneuniseieuiagiv uarludunon
mandu Bslethililunssuiumsnaneviueanananudieloth (Boiler) $1umn 2 ¢ (EuraidaniswEns
ay 25 fu/Falue) Tneldfedanim (Biogas) wazilewmdsdaua (ewldl 11808 nrarUrdy waznnieniuea
nnszvIumanan) Wudomds mawlndidemaiinadeliinuaamiseinia ldun AUAYead uay
Aaideniee wu Melulasiaulaesnles dameslaeenlen Wudu

il Tasansladnisauauuaasitinlu lnefnAsgunsel

]

MdnuaasnUassszurgenianlasy

a a J

Tuerasszuunanloun GeUsenaunly Multi Cyclone (UsedNSn1mn1snnda 90%) uag WetScrubber

(WsgAnsamnnsida 80%) Insoniadesisna1nazgnasdig Multi Cyclone iomdnauninvuinlug
Tagendousvilgudnatavieusanios Wooynavuiuniisves Cyclone synafiviinazanazauasnivus
fuas 91n1a7 Wun1sUITAR 8 Multi Cyclone azgnUIUAfes I8 WetScrubber 4ila Spray Tower
Scrubber (Uszavsnmnisidn 80%) dldtinuansiniu anusoidaléisoumerunmdniasfe enne

Meun1sUdnaesEuIeeenduIseIniefe by

2. MU IMINT2UUUIURNY NG
H89NUNALTAATUIINNTTUIUNINENTD4LATINT TUTUIUa15BUNTENGS (A1 CODUTEUM
32,000 mg/l) lassn1sisdenldssuutntamstinin Auszneumsnisirdanuuldldoondiausiuiunis
UnUanuuldeon@iau Usenausie Covered Lagoon (CL) 91l UASB wagszuuUe Facultative (Anaerobic
Pond, Facultative Pond wkag Oxidation Pond) i aUsengnanlda1elunisiiueinid §9n15urunne
nszUIUNshllYd anBautuasifiedin1mindy Ima‘lmama%ﬁnmsiwiwﬁw%’smmSi’hajmi’wﬁmﬁu
6V = ‘:4' ¥ I Yal I3 a a 5 [y
fnerselauwes Covered Lagoon finanuuulassasisesuslidanuudasmuniu dnshnsessuutonu
Hnuazanedu gunsalliil wu wewes wasal uwuulesiunsszde dszuumiuauLsItuRnc
a \ & | & v o & e a A a £ ° v oA I
USIYI059USIUA 989U Covered Lagoon WHudusll Anediinmiitindu lassnisagihluldiieidy
Wawmasdnsunantniiwaz leuianualagliseuiens Felaseanisarunsanantinedininlauszaas 20,000
anuIAfuns/u (Amu 60-65%) waglunsdifinenuiedinmissauanusuluduivuniulunie
nsdlanidu lasensaglidnmsssneigdinaneendusseiniauiu lngasdnsiendaimnigdiuiu
(Flare) Mviasiufinwnowdn Boiler wazazyinnisfitediuiuauninsgauanuiulussuvazeglusedun

Jaonny
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3. nduvnsTUU IR IEY

desnszuutinihidevedasens Wussuudamsdanm fiussneudae CoveredLagoon (CL)
famin UASB wagseuuUe Facultative (Us¥nauma8 Anaerobic Pond, Facultative Pondiay Oxidation
Pond) §355UUUe Facultative Suildnwasduveda Jsenainnauainnsdesaansuuulildeendaunas
naufliinainnisazasvesaenauvinaiule el lassnsinsmuguanznsluyeliiiulumud

a6 1

sonuuulviuszavsamlunstde wagnsdfifnnauansyuuiitn Wldeduvidiaelunisannau videidy
Yurmaduiiiieusvanmlidusig Fushlindumiiuanadldsnualitinsyasennznoulutefisess
adnawe Wedestulgwinduiliineinnisazauvesmzneuuinniule waslinnsnsivaeunisnndnees
pznouluaunnaznausgatiiave weninilassnisssldsuiunsugniuliseuy vatide ileduuun

Jasiun1snseangvesndueengyayuneuen
1.8.2 waundsdruiduvaanan
1.8.2.1 WNd8INNITUIUNISNAR

WNdeINNSTUIUNSHAMARTUUTEIN 1,795 - 2,850 anueniuns/Ju Ingusenausie
o yFzanniswigududiends n1svdn 1SNy warn1TuennIn 1,045 - 2,100 gaulAn
LA/ U

o JuFgannmsanaiudiends 750 gnuiAniluns/iu

Falasinsdanisly 2 dhwae A Undgannisdrsiudends 750 gnuiailans/iu 1asenis
sz luanaznauwazinlulgsaduldlun uiinunsnssuwasN U @l g19a9la59n15 tagluwiszuuuidn
A $ a o ' = ~ P X v a P o o o Y & A |
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