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M19199 2.2-1 Mslduselevinauvedlasinisuaslssnudu q meluiuivesngulssanuiaman

msluseloviuil 13 Sovaz
USEM wandmusinszanulne d1in 161.3 100.0
1.1 ﬁuﬁﬁ’;umiwﬁﬁLLazisuuaﬁuaqumiwaﬂ

- auneufiuingiu in3esduliiuaylalaify 126.1 78.2

- gAswAmonseay 2.6 1.6

- gAswambenseanuiued 8.2 5.1

- Evaporation Plant 1.7 1.0

- Chemical Plant 0.9 0.6

- Recausticizing Plant 5.7 3.6

- Recovery Boiler Plant 7.5 a7

- szuurdmiilduarsyuuvaeidu 0.5 0.3

- fufivembai 6.0 3.7

1.2 fufididen 8.1 5.0
UIEW deuATIHignaInnIsu 371n 366.0 100.0
1. fufldrundnnszay 56.1 15.3
2. fuitdundnlotuarlnih (asinis) 33.9 9.3
3, fudtdausyuutidainde 21.0 5.7
4. By 9 19U nuu aurensn AdvALEN AdeTAnRU e1AsdeNtIgs 1A 151.1 41.3
5. Huiididen 103.9 28.4
UIEN d813 WaLsans 3710 8.0 100.0
1. ﬁuﬁﬁ’]ﬁfﬂmmmxaﬁmuu 7.3 91.3
2. fuiididen 0.7 8.3
aguuiinangulasnuisran 535.3 100.0
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AN5199 2.2-2 1USsULgunsaUsElesUfunlAsInNIsnau-NendINsilasunlasngasdenlasanig

¢ . EIA 2557 ¥ nMevdauFsunlag
A5 lgUsElavUnNud
1s fovaz 1s ATIUAT Sovaz
1. o1psnandounuiaed - - 1.7 2,717.25 2.1
2. orsndnenszanuiundl 8.2 5.1 13 2,115.00 1.7
3. 81sWanli - - 0.6 927.68 0.7
4. d@winau - - 0.4 693.45 0.6
5. denale 0.5 0.3 1.8 2,940.08 23
6. MgNUYDUUNT - - 0.1 137.58 0.1
7. enmsuanleth (Recovery Boiler Plant) 7.5 4.1 2.6 4,221.76 3.3
8. syuuvaniiu - - 1.1 1,679.98 13
9. yheszmenine (Evaporation Plant) L7 1.0 1.0 1,584.10 13
10. nrundnansiainduAy (Recausticizing 5.7 3.5 4.5 7,247.38 5.7
Plant)
11.1591a8 (Chemical Plant) 0.9 0.6 0.4 589.00 0.5
12. 91 HAMEENTEATY 2.6 1.6 2.5 4,036.98 3.2
13. 81ASWANNIAYUIT - - 1.0 1,507.23 1.2
14. 91 SHAMSouH LA ASIALA - - 1.3 2,136.21 1.7
15. pamsuanlniwazdinaeu - - 0.7 1,031.13 0.8
16. s Yfuiea uaztildudad
K1UNS8UIUNTUSUAMAIN (Processed - - 0.1 163.06 0.1
Used Oil)
17. NuiwSenlsidu 9.5 15,234.27 12.1
126.1 78.2
18. aunaglildu 13.6 21,799.64 17.3
19. 1P 1sRd AU LTenuad - - 15 2,414.17 1.9
zo.mmsﬁUﬂwwum’a - - 1.0 1,636.16 1.3
21_a’mﬂaﬁa@ - - 3.6 5,691.49 4.5
22. 91A15dnLiuTDaLHe - - 0.1 120.00 0.1
23, fuididen 8.1 5.0 7.9 12,660.49 10.0
24, fuiirswazauu - - 20.7 33,095.91 26.2
39U 161.3 100.0 79.0 126,400.00 100.0
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T
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1. e1arswAnbausiuAaad 1.7 2.1
2. 91msuAnbanszatui el 13 1.7
3. 21MINaAnlni 0.6 0.7
4. d@wnau 0.4 0.6
5. wisnanhld 1.8 23
6. wiBUYaNUIT 0.1 0.1
7. o1nsuanleth 2.6 3.3
8. svuuvasiiu 1.1 13
9. wizgsumerin 1.0 1.3
10. wienAnaslinaudu 45 5.7
11. Tsuadl 0.4 0.5
12. smsuAmdanseany 2.5 3.2
13, 81A15HAANINYUID 1.0 1.2
14. armsHAndoukuLazAdAUA 1.3 157
15. araswAalniwazdineuy 0.7 0.8
16. Fuiun dhduiwaihiuldudadi 0.1 0.1

fUNTEUIUNITUTUAIAIW

(Processed Used Oil)
17. WuiaSeuldidu 9.5 12.1
18. aunaslddu 13.6 17.3
19. mAsadsdudidonaad 1.5 1.9
20. ®1ASAUNINYU7 1.0 1.3
21. AUNBIIEN 3.6 4.5
22 eimsdaiuvaude 0.1 0.1
23, Auiididen 7.9 10.0
24. Wuiidrewazauy 20.7 26.2
374 79.0 100.0
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2.3 QAU A15LA3 LATLYBLNES
yiakarUTINUNSIETngaU @15iell LavlioIELanIfInITINN 2.3-1 S18aBLARIl

23.1 nghu vuds uazn1sIany

1) Yagavlunsudnidenszany

imqﬁwé’ﬂmﬁumsmamL@Iaﬂismwﬁgﬂ 2 viln Ao Wyandusa sauussanu 2,453
fiu/5u Tosfluvdsiinanitufidaaiunmsgnuesuism aenu Wewsand Sria ddsnsuanduniil
gA1aUda 18 auiu/A warduaiulinunsugnUasuseuna 45,000 15/4 vinlvddnenimveanisdeu
lifyanaudadnglasanisussann 3,750 du/fu Fafivamesiensldnuuazdsosldlunisudnves
Tassns Wiieugamausdad suinagvhnsdafuluiuiivieulidy deseduadosduliuasdaluds
anunedliduuaiiudg 21,799.64 m13719:m5 nsed1sean1sIaiulalidesndn 10 Yu Tun1sandes
Isfyaausadnglassnsasldsnusamn Ussana 34,220 e/

2) @15eAdl

asadildlunszurunisndn Idun Tndeslensenled (NaOH) aasTulnoonleus
(Cl0,) lelnstauesoanlast (H0,) sendiauimad (O,) uazueunsnIuluy unasiiinvesansiad
samnldangudnaelulseme gnaadiglasnisdresossnuasiluiniuluddauinaiui
dundn ilesedndudlulilunssuiumssdadessuuinuasviorudsasedudmeldon nends
Wasuulasneazidualasimsuinumsliaaeiilinasuulas dmsudeyaagunnadaivasiad
wazravesduiunsdifinananddalva wansdamed 2.3.1-1

3) dmgavluniswdnyuun

Tagavlunisndnyuun Ae Mnyuvndiiinainnidieyienswedasanisuagiuyu
(Lime stone) Miudlugatveiiasnuiseauvawaalsuaanlen (Ca0) aendaldsunuas
TeazdgalasinsUunansidninyuuninasiinyuliivaeunlag

n1nYuv12 (Lime Mud) Augni188nita131n Lime Mud Filter 9gdiA11uy
Uszandesay 30 AMdenswanuszana 275 du/du (193 duuieydu) aldaudouainann v3e
Lime Kiln tieananutunaudidigmin (Lime Kiln) mgssuuagniuaibes

#uyu (Limestone ; Calcium Carbonate (CaCOs)) Usunaunishdiuyuiszana
18 fu/iu laeflunanunanunainaniuyu W 1saldiiueing q Adauamaiudeinis lneagly
saussnnviaslunisuudelssana 226 Wegy/U viseduanviay 5 Wied
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M19199 2.3-1 Flla unaanun wasUsunansleingau a1siedl wasidounas

Ysuaunsld (fu/dw) o .
.o o - , p , GRRH » < v Tnguszasaly
vlinvasIngAuuaza1sLAll LR " BREVER N15YUES o AnwaznIsunn C
EIA 2557 i (WeaA) Asldeau
wWasuwuas
nszurUMIKAnEaRwAll (Semi Chemical Pulp)
- ldgandusa FUNUIMUNY 653 653 FOUTINN 11,220 aunesliiviou AU
- luiieulansonlan FunuImLIg, 4 4 JOUTINN 350 fNUNSAANTOU YA 35 GREITH
NITTUIUNITHAR uag 80 au..
Chemical Pulp (CP) (Element Chlorine Free: ECF) and Unbleached Pulp
- ldgandusa FUNUIMUNY 1,800 1,800 FOUTINN 23,000 aunesliiviou oAU
- Tufgulansenled funudmig, 16 16 SOUTINYN 513 fanun1sinniou vua 35 GREIGH
NITUIUNITHAR uag 80 au.u.

- lalasiaueseanlud AunuImg 2.0 2.0 SOUTINYN 113 fanun13innTaY 14 au.al. GREIGH
- 2ONTIUNN FUNUIMUNY 10 10 FOUTINN 167 dafveandaumad 25 au.a. a19uadl
- waunyAIuluy FnuIMLY 0.2 0.2 JOUTINN 68 dafvansied GREIY
NIHAAYUY
- MNYuUIN AT 30% NTTUIUNTHAR 275 275 - - mmilﬁumﬂgmn oAU

(193 Auune) | (193 fuuna)
- Auyu 15alyliiy 18 18 AN 226 1A AUNINYUV USuusanunm
Recovery Boiler
~ vhendsdadu (Strong Black Liquor) | nszuaunswan 750 750 9 oo faman AuA 2,000 AU gl
- tgfuen AINUIAUNY 18,545 17,000 a915 FOUTINN 2 SUnan vuIA 22 aU.a¥ Fomnas

ans/u (WorwAsdses)
- Processed Used Oil AINUIAUNY - 14,742 FOUTINN 360 fandn vu1m 100 av.a* Fomnas
ans/u

WBwe ;¥ 918UNTeTsinansEnudunndey Tassnsuiulguasiinfuniskdadenseanuleiuazlnih auia 15 wneTed atuauysal, waednieu 2557 ssydaiuiifun Suau 2 61 fe dundn vuia
22 au. ((eldneade) uazdunan awn 100 avy. Yegduiuihduenludandn awn 100 avy. mMenduldsunlameazdsnlasimsvualiiviidualudandnunn 22 au. Wedrsodldnu

waziiudduldudiiniunszuiunisusunann (Processed Used Oil) fugiosnaingdimieludandnuuin 100 au.
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M19199 2.3-1 (610) Ylla wWnaaiun wagUSInansldingau answell uasiwelngs

USuaunsly (/)

.o o - , ” : AU » < v InguszaeAly
vilavasingiunazeansiall unidenun " naq n1suEs o AnwaznIsunn t .
EIA 2557 n (WeaA) Msldeu
wWasuwuas
Recovery Boiler (¢i9)
asafiiléluniswdai Softener and Demin
- lalasaunaslsd FUNUIMUNY 2.5 2.5 FOUTINN 23 danunse wa 2 aua, nuly Water
U%Lamm’mﬂ%’w?n@mmwﬁw Treatment
dnsuniieloth
- NaOH FUNUIMUNY 1.92 1.92 FOUTINN 17 NMUNNTAANTBY VWA 1.5 AUl Water
Wuliusnamibeuulgnmnn Treatment
whwidfelorh
- NaCl FUNUIMUNY 10.0 10.0 FOUTINN 170 U33999 vl iusnameusuly Water
@mmwﬁﬂﬁm%ﬁﬂdaﬁﬁ Treatment
asaifililunioloth
- Deha FIUNUTIUNY 2.3 2.3 FAUTINN 2 dafvasedl 1uliudnumie Water
an./u an./ U%’UU§QQMﬂwwﬁﬁﬁ7ﬁ§umﬁalaﬁw Treatment
- Ammonia FIUNUTIUNY 3.0 3.0 FAUTINN 2 dafvasedl 1uliudnumie Water
an./u an./ U%’UU§QQMﬂwwﬁﬁﬁ7ﬁ§umﬁalaﬁw Treatment
- Trisodium Phosphate AU 3.2 3.2 FAUTINN 2 dafvasedl 1uliudnumie Water
nn./ nn./ U%’UU§QQMﬂwwﬁﬁﬁ7ﬁ§umﬁalaﬁw Treatment
ansedifilflusyuuvdeldu
- Amicool CT3603 Funuming 10.0 10.0 SOUTINN 3 fufvarsiad ulivsnaiuiiio Water
an./du an./du ansieilvasmenaeliu Treatment
- Amicool CT3604 Funuming 10.0 10.0 FOUTINN 3 Sufuansiail uliusnuiuiihy Water
nn./du nn./du asweilvawmonaeliu Treatment

e : Y 9e0unsinizinansenuduinsen lasnisuiulguesiiinfiunisudndenseaivleinuaylni vuie 15 winedad aduauysel, weednieu 2557

A USTW wandueinszanulng 311w, 2566
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A13199 2.3.1-1 agumsdaiivansiedivazuunavessununsdifnasndsila

vilavasansiall MUUAYVUING YUINAUNY

1. lwdeulansenlyd (NaOH) | - NaOH 10% 113y 1 63 A1 35 gAUIANLIAS )
. o ) 185 gnUIANLUAS
- NaOH 50% 91uU3U 1 84 3119 80 gNUIANLIAT . ¥ o4
= ” . < : (asiadlaglunuin

2. Todeulalupaslsd (NaClO) | - NaClO 313 2 €9 Aug 80 gnuIefiiuns xath)

- : - 3 ; Weariu

3. 99n%LaU (O) - 0z $1W3U 1 63 vuIaLAuin 25 gnuranluns

4. lalasiudesoantan (H02) | - H0, $1uau 1 83 vuiaAuin 14 gnuianiuns 14 gnuiAnlans
5. passulaeeanlyd (ClOy) - ClO, F1au 9 &3 vaiuin 100 gnuiAfums/aa | 100 gnuiAnians

- Vs nandaeinszanslne S1im, 2566
2.3.2  LYBNEY
1) Waenld

BNUNTIATIZINANTENUAIIRdeN TaseinsUSuUTaziaLAun sHERLe
nszavlotuarlniin aun 15 wneed atuanysel, ngainiou 2557 seyinudenlsiitldann
FuneunsnIoutulddudssann 196 fu/Su axdnnudnieduna wie Syngas Tudnsn 275,000
anureruas/du (Anudouade 800 Keal/Nm?) itoldiudoimaduniunyusa (Lime Kiln)

Y
v

vatl Tl 2564 laudeenidniasesdns Gasifier (1n3833nslunsuEn Syngas) dedinanugaavnssy
Janiangyauys asiuil 30 Squisu 2564 lesaniasesdns egluaninlinsenldnuuasiinaiy
lafuanlunisungesnwietunldlunisude Syngas avtu ludagduuaznienduldsundas

= =2 Y ! = < & a 4{' [ v a o I3
eazidealasinisiadadaduddonlilumiiudomdui ot ndwudauiyn agiuasiny
PMANNTTY 1A

2)  U1dULmN

pudiseylusesunstinnmginansenud wandeu Tassnslditum iy
Lsz'?'yaLwﬁwé’ﬂiuﬂﬁwﬁmJJmJn (Lime Kiln) Yszuney 18,545 ans/7u (A1AINSoULaE o 9,821
KcalNm®) waznslddnsumniiosuduinuededns (Startup) wisletrasiaiinduiu (Recovery
Boiler) Uszanm 30,000 Ans daifuinsfumludundnnssnszuondiuiu 2 &1 wuia 100 way 22
anuafiams Tnesuieanangsmienelulssmeanazaudadi giuilassnisdesoussmningiy
AN 15,000 An5 ALAlUNSYUES 500 LB/

mevdavAsuuasreandeslassmslfitunidudemasdiiseavity wu
I dudomddunsdiitduldudfiunszuiunisufunanim (Processed Used Ol luliftesne
Tug29 Shut down Wiieran Biogas (Uszanas 14 $w) sasmsliidewmas 26,776 ans/fu nisolutag
Shut down MUa8RaR Recovery Boiler (Uszanay 14 Fu) sasinsldidemnas 16,000 ans/5u vinns
FaAvludaundnnssnszuenauin 22 gnuiadiuns safufianugiesas 80 vosUsumsanie
Ustand 17,000 Ans dwdudamdnnsanszusnaunn 100 gnuiaiiues azdilldlunsdnifudisi
Tudaisunszuiunsufunmnm (Processed Used Oil) wnumsifiutindue shogadnumeauds
vosiumfsmanuan 92 ludunstestunisiilvalddavindunounindonsoudafuihify aun
100 gnunAriums sassumsiluald 135 gnuiadians dwsudafuihify sum 22 gnuiadiuns 18
ponLUUAUABUNInTasTUNTIlna 24 gnuiaiiams sudlésueynLis
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3)  undiulduaanniunszuaun1suiuamnn (Processed Used Oil)

mevduddsuulameandealasimssdimadineiadomasiuldudainu
nsguIuMIUTUAMAM (Processed Used OI) sldiduiownaslu Lime Kiln uag Recovery Boiler
No.2 USunaunislad emdslunisadaunivssann 14,247 4n5/5u (A1A1udeuade 10,459
Kcal/Nm?) dmsunsal Shut down niaen@s Biogas aeflisnnslidamaaiiutuuseann 20,186
Ans/fu (Wavanu 14 1) esndeddifamasiiuldudfnunszuiunsuiuamuainuaiss
Biogas lut 297 lal@unsodwd eind e Biogas u1delasenslé warlugase Shut Down/Start up
\A3839n3 Recovery Boiler 914 Processed Used Oil il ad udmiunis Cool down waz Warm up
\psdnsUszanm 21,200 An9/Au (Weranas 18 Fu) mmsamaindiagliidemdaimidduda ik
ﬂssmumiﬂ%’mmmw (Processed Used Oil) Useunad 5,381 Qﬂmﬂﬁmm/ﬂ Wiolaae 14,247 §05/7U
yhmsdatennuidniildsueyyninnsalssnugnavngsy wu v 1ea 4 le Sld weosiawa
$1fn U3 106 Aawandon 1in U3EmM Aeadu Fwwane $1in wazuSem Aeamas Sida Tee
uafiinves Processed Used Oil snarnihduvaeduedosdnsfiidesaninainlsanugmamnssu
wagldfunmsuiuaunmlulssnuilddvoyginannsulssnugaamnssudiduil 106 Tngdmun
Snwagronhiuliudfiunssuiunmstiusnunmuasiondsduasgiiasianldlutemas
Tumgnannnssy iWenaunuidumiaenndowmudgfuuieussmansenseaamnssy 309
fmundnuzveniiuildudaiiunssuumsufuaumnuandemd sduaszsii azthaldidy
dowdduwngaangsy evauwuiium we. 2547 Faasedl 2.3.2-1 Fregednuazautives
hsuldudaiiunssuiunsuiugunmdmeanuan -2 ludunissudadigiuilasainisasld
sousTNtiu A1 15,000 Ans eailunisvuds 360 e/ Wesnusmnindudnglasinsae
yhnsAeszULviaLileniem Processed Used Ol asgdsiniiu wansusunmnngsth Processed Used
oit Wlfidutamdedagud 2.3.2-1 vhnsdaufiu Processed Used Oil Tufumdnnssnszuanau
100 gnueriams mstestunsialualasdavhiurounindeuseudafvingu sesfumsilvald 108
anuAiiuns wavdsesiifunludsdudundnrsinszuenuuin 22 gnuiaiuns @ lildneatns) ms
Jastumsdalvalnedavhdunounindevseufafuingu sessumsdaluald 24 gnunariuns Taeld
sruuviodwfulUgaldnuidegudlasbifidafvitudessuraifisiduudessla nnsi
Foumdahiuldudfiiiunszuaunisuunanm (Processed Used Oil) sldifudomaamdnuny
ihifuien ApdnazdskaRsonmnIwe A Liesn Processed Used Ol flasdusznauvosdainas
founinhiiuen teandununsndn uardadunslininenssssumalidueaaniian siaua
Uimansliidemadlumndayuan (Lime Kiln) wagvsialotiansiaiindufu (Recovery Boiler)
aendsn s urdad emdsiuldudai daunszuiunisuuamam famsed 2.3.2-2
naFeuiisudnuas audivesifuldudfikiunszuiunsusuaanmiuihduan it by
o fenanedt 2.3.2-3

lasansinisivuananinaeinIsuseiuAmnIn vise QA (Quality Assurance) fiu
N1IATIAADULALNITAIUANAMNIN 1138 QC (Quality Control) vasusiuldudiiniunszuiunsusu
AMAIN (Processed Used Oil) Mazihwldiludeumndnieslulasinis dail
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3.1) anwazanvfvasiuldudancunszuaunIsuTuamAIn (Processed
Used Oil)

AvungnyazveduliudniunszuIunIsUTUAMAIN A1udTENA
N3ENTIQAAIMNTTHN 1589 MnuAdnuaevasduldua M IuNsTUIUNITUTUAMAINLAZLT BLNES
duarziazihuldludomaduagaannssy Wenawnuindum we. 2547 wianguueatu
i o =
8140 AIN19199 2.3.2-1

3.2) woulvlunsasdie

' o & % o v v oA )
N] au‘lGUIUﬂqia JY Db gadu U UISU LA AN N ']Uﬂ5$U'JUﬂ']3ﬂ3Uﬂmﬂ']W
(Processed Used Oil) TrtieUfjURludnuwaziheaiunal

(1) gvagaedldsaussynvudaiduldudiiniunssuiumsusununm
(Processed Used Oil) filsivuilauduidondsdu wassiostinisla Seal Tiatinyne wedasiunis
NI IUAUANN 9

(2) firiadudtmuageasiiuressarudniduutasdu wasmualid
winuvderdioautusn (nadl drdudu) derasluns Load thifuuagdns Strainer dousetisiy
asffaufunnasmielunsdd Strainer Auvidotigmdevnesninnisdeminiy sgfesfuiinvouse
ArademefiAntu wagtiiu By Pass Strainer douldsuougmaingindg

(3) MurualiE 31979 auduse M%@Wﬁmmﬁmﬁmu%’mm AMAUNITIANIT
mmJmﬁiaiwammmmuammmﬁ m UmmﬁmwmwLﬂmmﬂmmmwmmq Supplier 199 uag
‘vmt:mfﬂN%ﬂ@ﬂimmumumwsmiqmmu

(4) nsdliAngURvg seninsmsvudwihliiAnarmardlunisvudaiu 96
SILT N9 3191998911N15UTUR g N9 TneaAlddngazAnannaiunnwessiadIttumn uas
Processed Used Oil wazUSunaifitindy s1ur1a1n Flow meter Alda1uass Tnetfuaindalasd 97
Huduld

(5) §gnirdrsazdeiinisnsaate/duidea/Sampling Ursfuldug i
N3¥UIUNNTUTUAAINM (Processed Used Oil) fidasn g Third Party #ild$un1ssusesainnsy
Tssnugpaminssy s Batch msnAnsoutunnads mvuslfeseunquanudnuurautfnsulud
frunsruIunIsUTUU IR NIIUSENMANSENTRAITNTTY (Fas vundnvazvasiiilFid,
frunsruiunUsuURInua e amAsduangifiasihu i dudemadumgaamngsy e
yauvtsue e, 2547 wienguaneatudign

(6) Tudunaun1snsIasudTuAlseu TPC Tea1an n1alsaunazggn
F1d1vazandunisaadanunininduldudinniunszuiunisuiunmnin (Processed Used Oil)
=5 < ST P . . ¥ a v ¥y ~
wiandun1studu Specification 91nM1e Supplier wagldusznavlumsusudiuguieassioly (Mniin
YBRAUNALUUNY Parameter 31NN15ASIEDUYDINIGLTIIUKAL N19L599IULATUNITILIUNNS
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unil 2
TeazdunlaTinig

Tenunsdsuwlameasdealasmsluserunsdsadiunansenuduindey
IasensUsulsuaziudunsndadanseay letuaslni awn 15 wnzded (ASe 1)

Load was5aAufInas asndunasudainduluds Supplier nelu 24 43lus wedniiunsusuls
moll)

(7) Hgnindnademseninfiemnulasaisuas U UAnamananuaendiy
Y94l39NUBEIAATIATA (MIUBNAITHUY : UTENARAZMENNITANUDAABYDILTIY MANUTIEGN
Psazaenselaliuf iRy gindsanunsaseiunisvudsduly lot duviui)

(8) HaNi1919M89¥1 SOP (Standard Operation Procedure) YunguNI5UU
18U UOY19UaDAA BT L599UTIAIAT WTONAUVIINITOUTUNTNIIUTUTANALLUIUNES Processed
Wilduaiiiunszuun1susununn (Processed Used Oil) mudumaulu SOP laentinauduse

£% I

foudutiodnrunseusuudy Mntulidgnirdndduduiedliiudindns dmidnaudusoiidianly

=

Uana

<

u fednliiunisausuagliougnliasungdu

M13197 2.3.2-1 TammundnuynzenfuldudinIunsE UM SUTUU AN NLASTRLNGS
dumszvinvzdanlddudomddumanamnssy

a6y AMANEY E! Wnsnageu
ANANTUNE Talannndn 0.990 figaumadl 15.6 ASTM D 1298
DIALTALTYE
2. | aunie Taisnn 81 wudalanduazlignd ASTM D 445
180 Lwufialand figamgil 50
DIALTALTYE
3. | gl laighn 38 sseaidoa ASTM D 93
4. | Usunuanusou aifn91 9,500 wAaeIFON3Y ASTM D 240
5. [N Talsnnndn Sevaz 1.0 Taetimedn ASTM D 482
6. | tuazmneu laisnnnan Sewaz 5.0 IneuSung ASTM D 1796
7. | Augdu Talsnnndn Sevaz 1.0 Taetimedn ASTM D 4294
8. | ansusznouslaauiiaviun laud sauulannnnin 4,000 druludaudiu ASTM WK 2511
Aaesu Tusiu vigea3u uazleledu | (ppm) Tagthwiin
9. | Usem laisnnnan 2 duludrudiu (ppm) ATOMIC ABSORPTION
Taenimin COLD VAPOR
TECHNIQUE
10. | wans sy uasles FaLdey siuldnnnndy 10 dawlududiu PLASMA EMISSION
wawlnagisey (ppm) Tnetmn SPECTROSCOPY %ila
INDUCTIVELY
COUPLED PLASMA
(ICP)
11, | mudeu asdlon lavead dia | saudulinnnnan 200 d@aulududiu PLASMA EMISSION
npaund Az wsnda wagdun | (ppm) Tagthwin SPECTROSCOPY i
12. | ned laiunnnan 500 @rulududiu (ppm) INDUCTIVELY
Tnethwiin COUPLED PLASMA
(ICP)

7117 1 Usen1ANTEnsIaaIvngsy 5ed Muuadnvauzveshduldudintunssuiunsuulsnunmuaziomniduaseinae
il duromddungnamnssy iienaunuifun w.e. 2547
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srenunsasullaazdunlasinstusenunsUssiiuranssnuiuinass unil 2

IasensUsulsuaziudunsndadanseay letuaslni awn 15 wnzded (ASe 1) easdualATINTg
LP Steam
—
Swainer HFO Tank
—— &0 Mesh
100,000 L
Heat exchanger
Steam trap

A7 USTW wdndnuninszanslng 31dm, 2567

U 2.3.2-1 wuAMA"9UN Processed Used Oil lulfidudoinaa

M19197 2.3.2-2 vilauazSinansldiwemadumsudayuua Lime Kin) uagnsislaunansiniinduau
(Recovery Boiler) Mevidsnisiiiawtinigainadsidiulduaintiunssuiumsusunanm

wiauazUSunansldidonas
TSR S Processed HSavyuOil Black Biogas + °IJ\ICG
Used Oil (@ans/u) Liquor (av.u./2u)
(Bns/) (Fu/3u)
1. n1swanund (Normal case)
Lime Kiln 14,061 - - 12,661
Recovery Boiler 186 - 750 -
2. N8 Shut Down $2UU (Worst case)
2.1 Shut Down %u?8nan Biogas (14 1)
Lime Kiln 20,000 - - -
Recovery Boiler 186 - 750 -
2.2 Shut Down %u?8nan Biogas (14 1)
Lime Kiln - 26,776 - -
Recovery Boiler - 177 750 -
2.3 Shut Down 138303 (14 Fu) ¥
Recovery Boiler 21,200 - - -
Recovery Boiler - 16,000 - -

wewe © ¥ n3dl Shut Down 1AT4ANS Lime Kiln 9zvgandn 11911 1A59n15609 Cool down kag Warm up LATBIINS Recovery
Boiler 3aviluiinnsldiioinds Processed Used Oil #3e Heavy Oil
D1 : USTW wandueinseanylne 311, 2566
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M990 2.3.2-3 Wisuiigudnvazandivesiuldudiiniunszuiunsusuaunnuaziniumi
g dudomas

Hsuldudaitsiny ¥ .
anuyazauUn ATl nszUUNTUTUARINW ‘L!’]&I‘le."l iy
iy 1 (Heavy Oil)
(Processed Used Oil)
LHV (Lower Heating Value) kcal/ke 10,200 10,312-10,370
Sulfur content % by wt. 0.80 1.64-1.73
Water content % by wt. 2.0 0.10
Particle in weight % 0 0.009
Flash Point °C 95 36.5-67.0
Viscosity @ 25 °C mPa.S 138 165.2-170.2
pH - 6 -
Chloride content % by wt. 0.01 -
Other halogens (F+Br+) % by wt. 0.00 -
Density @ 25 °C g/cm’ 0.8407 -
Density @ 30 °C g/cm’ - 0.9397-0.9524
Particle Size mm. <1 -
He % by wt. ND -
Sb, As, Cd, Se wag Tl % by wt. ND -
Zn % by wt. 0.0011 -

wnews ;Y man15nsiaialaeuitv woa 3 le Sl wedlawa d1in
” uansnsainlaeusom f.ieafl. awdeadd 310 (Wvww)
A1 - USE wdnsusinseanwlne 31im, 2567

4) Awlidaauuly (Non Condensable : NCG) uazinw@anw (Biogas)

Jaydunaznievaalisuniassgasidenlasinis asdnfingliniusduniingin
TURBUNTNANEDEEN Uszana 14,400 gnuiAfiuns/3u (A1Auseuade 1,200 Kcal/Nm?) 1m0

a . . I = o & a [ Y] a
MauuIn1INYu (Lime Kiln) iavian iieusendaaindmanuazianunsaandaymniusuniuain
YUADUNTHAN LOAIUNTS

Tul 2561 THudsonsulssnugmamnssulunsdsunasdndiunmsldidemas
YUAWNININYY (Lime Kiln) TnothAneginmildanssuutdnuindenisdanmuuuldldonne
10IUTE dpmassvignanngsy $1in wilisusudemdsiislinuuty (NCG) SasnisAafe
Fanm 11,768 gnurenuns/Ju Anluiedinulszuia 8,238 gnuiaiwns/u (esfuszneufing
fimuevay 70 Arpugoutads 10,579 Kcal/Nm?) sisll aziinisldfadanmilindusiuiu NCG
Wan
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5)  urgnd@adudu (Strong Black Liquor)

hendsduduanmadudeiuliludafiuing sun 500 gnuiatiams S1uau 4
&1 uazuIa 400 gnurAtiams S1uau 3 & Muhenddududussana 750 duuie/u (Araudou
1aw 9,500 KcalNm?) Tunslanualdsvuuvieaunuaanina Stainless (55304) Lﬁaﬁaw,%’%jﬁam,mlwﬁ
yemsielothansiniindudu (Recovery Boiler)

6) ftaUlasideuman (Liquefied Petroleum Gas : LPG)

Aetlnsideuvaildiludomadunssuiussuy (Start up) YaamNININYY
(Lime Kiln) wintdu 8ns1nsleineguseunn 386 Alansu/ase LPG ussqludamsanseuan (Cylinder)
un 48 Alansu Jalviddrseddaudiuam 20

2.4  WAANUN

wanfausivedlasanis leun enszmwviamen liwonvn wasidenand Mdsmsnangsan
210,000 fu/A uansiannedt 2.4-1 wdnssiazgniniulueansiiindimequluituiidundnvesus
AvENENSHER YUIARUTSALA U 4,414 $M5URS sosduTvTinlaUsyIne 17,000 Ay vi505095Ule
Uszanas 30 Yu iilesonsvudsludigndnlasldsnussmning desnussneuuimumsdsde s
Uszan 51 e/ fu lusgndianielusagsinaseina ileldndnnseasfiniidounasnsyayd
thena menduuAsunlaseasiBeslassnmstinsdsinuazUiinamdn Susimaildsuoygaly

A15199 2.4-1 vanarUSUNUNAR S 9IUeIlATINIG

a a Y 4 ‘Lr%u’]m [ Y < .3.’ Ao < 1
FUANAANUN o ANWAZAITIALAU ANUNIANU AN5YUES
(AuA)
1. @arianlen 100,000 LWWaLKY 288 Nn./4n AMeluo1ASHARNLEDLLHUAIU 21 Wgy/Tu

AGgALAT Uszaad 1,000 A15.4.

2. wWartialinen 75,000 WawkY 240 /4 AMeluo1ASHARLE DLLHUAIU 20 Wigy/ Ty
AagALAT Uszaad 1,000 A5.4.

3. Wganuadl 35,000 WalWy 288 nn/aln | nelueiaismasduadanaail 10 Wg/u
UM 2,414 A5.41.

57U 210,000 = 4,414 ANSIUUAT 51 Wg/u
- U3 nandueinseanulng sia, 2566
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2.5  NSTUIUNISHER

nszuIuMIHAndonsEay uwadu 2 nszurumananndn leun nszuiumssandonszay
ylonv1uazliven waznszuIunsnandon i I@s;Jﬂivmumimamﬁ’aﬂdnﬁé’ﬂwmwmimﬁmhi
uanssanAlelisueygely eniiu dunsenidniedesinsiifeites wu snidniedesinsly
n5uAn Gasifier \iudu wansdunountsanibonssnuuasinadnduauluiiagudguil 2.5.1-1
Funounismdnidonseavuasineefinduiumevdauvdsusuameandoalasmaiogudl 2.5.1-2
(onidniAdesinslunisndn Gasifier) aunanisnanlutlagiudazui 2.5.1-3 wagnumuannanIsHan
menduBsunlameasdealasinadiguil 2.5.1-4 (unudeyaliaunatuwiniu Tneuiuimns
T¥lifyrndudauazindsnisnanuanfosiliasundall)

2.5.1 AszuaunsHaalBanszanenanvauazldnen

ASEUIUNSHARLE BNTEAIYNENY1Y USeuad 100,000 Au/d wasidalinen Useuna
35,000 f/0 wuadu 4 du lawn nmswSeudulddu nisuandenen NszUIUNITHENANSIAL LAY
ASTUIUNSHANUNELATNAUAY

1) nswSeudulsidu (Chip Preparation)
1.1) n1saendenld (Debarking)

vieulsfyenaudaiiiunsianauazlueen avgnasniUdensensneiaiesasn
Waen (Debarker) andandnnsmyusiiliiudenlivanoonidosanusadeamy waznisnssunniy
voslifiaoniudonsenudrazgndnsvhanuazenn dauddenliiiasnsoniduazlfiduingivlunis
wAnfeTnalunssuIunInan Gasifier il Tassnsldvinisvesnidnnisldiaiosinadenansie
nailssugramnssularlduauynliudr Jagtunaznendauudsunlasieazifoalasanisds
fiumsveougnsionsulssnugnamnssuiiodslufudemasdumiendalotuar i iingde
lotn veauTEM dvw AsTIignanvnssy Sin il 1adesasniudenifunuy Debarking Drum
$1uru 3 1a3es HUsvavBamlunisasnidengegn 115 diu/dalus (BDT) Tuniswaniinusiosnns
Julsiduuszanm 56.8 su/dalas BDT) Anfumuanunsalunisndniesas 49 vesnuaiusely
NSHER

1.2) nsauldl (Chipping)

! o A o ¥ ! @ -y = [ 4

veulinasnidenwaziinanuazeaiaumazgndunduduguduasosdulyl
Fulddunlaagrunzunsaseu (Screen) Willaun 1x1x3 43 mnJuldfivualngifuluazgndandu
Wesesgaudnsnass nasnuuazihlunesinaunesguldduiiosedaudignmsuge
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MenumMlasuwlameazdealasnslussmunsUssfiunanssnuiandon
Tassnsusulsuaziiudunisdandenseay letuagliih aue 15 wnzdnd (Ased 1)

uni 2
-
1uazidualaTIng

WVirash
DEBARKER, Water
EUCALYPTUS CHIPPER & SCHEEM i I
‘ A | ——
=
- WASHI £S5
CHIF STORAGE CHIP SILO KNOTTING &
BLAGK LIGWOR SEREENING 02 |DELIGNIFICATION
THICKENER
p FLLP MACHINE
INBLEACHED STG TANK BLEACHED STG TANK
r--------- NN BN BEEE BN SN NS B B G B B B B S e . .. 1
1 NON-CONDENSIBLE ety e s B
1 — QUICK LIME 1
: | TURBINE GENERA :
INCINERATOR
1 1
- STRONG BLACK LIQUOR I
1 LimMe mMud
| EVAPDRATION PLANT RECOVERy OREENLIGUOR FLTER |
| BOILER 1
; Y N M i
I Bark Gasifier Sync gas Lime Kiln I
| I —— o . 3 o o o ) s i .
7 : senunsdsuameaziBenlasinislunsnumsiiesginansenuauanden Tasamsuulsuasiiafumsnandonszay Torhuaglviih auna 15 wngdng “nsverfsdeindsaroindmiuimimn
nnyu” isueugadiiunisannsulssnugaainnssy Weuil 6 fiunay 2561
UM 2.5.1-1 TuppumMIndndenseaviavingnainduaulutagiu

Tavilaeustv wealea reudaunuvia AosUaistu 31in
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MenumMlasuwlameazdealasnslussmunsUssfiunanssnuiandon uni 2
Tassnsusulsuaziiudunisdandenseay letuagliih aue 15 wnzdnd (Ased 1) FeadealAsInIg

UNBLEACHED
PULP MACHINE

Oxygen Delignification

WASHING

SCREENING

C STAGE EOP STAGE

BALE

]
| |
| QUICK LIME |
I | TURBINE GENERA :

INCINE RATOR |
1

|

I STRONG BLACK LIQUOR
1 RECAUSFICIZING ,‘1
1 EVAPORATION PLANT GREEN LIQUOR
| BOILER :
]
I Lime Kiln :
l--------------------------------------------—------

A USTW mansueinszanulng $119, 2566
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uni 2
eazdunlaTinig

gANAUH 1,206 gATAUdE 453

181 Waenldl 67.9 wWaenld

Gasifier/SKIC
Gasifier/SKIC

Gasifier/SKIC
Gasifier/SKIC

WOQD YARD WOOD YARD No.2

60.3 tAwduldidu 064.7 45.3 wwtuldidu
g uldidu 339.8
fd19agansan 41582819970 k.
4973.7 o me
ATANLED CHEMICAL A15AuLED CHIP TREATMENT LOSSES
DIGESTER '—‘ - T ) Wastewater
(Black Liquor) RECOVERT (Black Liquor) | & DIGESTER No.2 17 (5%
535.7 (55%) 84.8 (25%)
438 _
fodulla walaiven 238
tWanataign . Production Process
9 (2%) KNOTS .
SEPERATION HIGH CONSISTENCY
REFINING
429

I Wolsinen 238

SKIC <—|LOSSES SCRI;ENING
0,
13 (3%) WASHING

416

Fudalduun \Holuwan 238

323 L
A

Wastewat LOSSES ::l LOW CONSISTENCY
astewater
5 (2%) OXYGEN STAGE REFINING

\iolaiwan 93 fu/su (BDT)
318 wWiauUszuna 35,000 FuAl (ADT)

LOSSES ° dd e Ve
Wastewater 19 (6%) BLEACHING \wanaal 238 aw/u (BDT)

#39UsENIM 75,000 GwAl (ADT)

\wanaadl 238

\iavian 299

L.

LOSSES
Wastewater: CLEANING N
3 (0.5%) WNER © VY AL/U (Bone Dry Ton : BDT x 0.99 - Aired Dry Ton ADT)

o VN 4 o ’
SKIC = dlvfuie aenuasivhigaamnssu S1ia dlulHiudowmas power Boiler

v
\ianon 296 fu/Su (BDT)
vaauszaad 100,000 fiu/d (ADT)

a o a ¢ = v 9 A a a A 3 v ¢ o ¢ a
U7 : AALUAIIINTIBNUNITIATIZNNANTENUAIINADI Iﬂﬁﬂﬂ'ﬁ‘ﬂi‘uﬂ?ﬂuﬁm‘wmLmllﬂ’]ﬁma(;]LE‘JEJﬂﬁBﬂ’]UI@N’]LLﬁSIWW’] YU 15 neIng AUUANYIN, WEAINIYU 2557
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eazdunlaTinig

yAAUAE 1,206 yAiUAR 453

181 Wilanld

67.9 wWaanldl

SKIC SKIC
SKIC +—————— WOOD YARD WOOD YARD No.2 S SKIC
60.3 wiwduldidu 064.7 45.3 wwduldidu

” Suliidu 339.8
FazaN8an #1582a19970 L
Y 973.7 v 4 P
N1IAULED CHEMICAL ASANLED CHIP TREATMENT LOSSES
DIGESTER - - 4’0 Wastewater
(Black Liquor) RECOVERT (Black Liquor) | & DIGESTER No.2 17 (5%)
535.7 (55%) T 84.8 (25%)
438 _
Sodalls \Wolsivian 238
tgandtalen 2 Production Process
9 (2%) KNOTS 3
SEPERATION HIGH CONSISTENCY
REFINING
429 ay.
| Halsinen 238
SKIC LOSSES SCREENING
13 (3%) WASHING
416
Fudoldvun wiielaivion 238
323 [
Wastewater LOSSES OXYGEI; - LOW CONSISTENCY
5 (2%) REFINING
iiolaivlen 93 du/Su (BDT) i .
318 vidauUszunm 35,000 §uAl (ADT) LwanaA 238
LOSSES i e v
Wastewater 15 6%) BLEACHING W@anaAdl 238 AL/U (BDT)

w3aUszuna 75,000 fiuAl (ADT)
@anan 299

LOSSES |
Wastewater CLEANING

WNLWA © W9 JW/3U (Bone Dry Ton : BDT x 0.99 — Aired Dry Ton ADT)

¥ oo o

; P '
SKIC = delu3om asuasivivignswnssu Saia i luldiludowmas power Boiler

i

iarlen 296 My (BDT)
vi3aUszu 100,000 fu/Al (ADT)

a1 USEW mansueinseanwlne d1in, 2567
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2) n1sHaAnEanan
2.1) n15ANLEa

nszvrumsduBouuuleni (Soda Process) Buanduliduazgnansad
dwiiasiu (Digester) vy Isothermal Fnduszuuiigumnilunsduviiuisdiuvuuazdiuansio
160 psrneaidoa nelundedudotulifuazgniunienasnaifinionlidglouogisraios
meldarudu 7 115 sreznalunsfuszina 5-6 Falus SuliiFunaneduBewuassegluie
(Black Liguor) %’ﬁLﬁmmﬂéﬂﬁuﬁasawaeﬂuﬁwmé’mﬁa mm‘fm%%gﬂﬁ'%%’ﬂé’qammmﬁu (Blow
Tank) Ll sanauduliiviaduausiuussennia wazdada Knotter noudia3asnsas (Primary
Screen) Wieusndadevuilildiduly Wy fu vie srmanadin wazUsziniduianiduly Wy
Sadule Hou uazdo WHudu Jeiuiliansenin wdanhnduluduln daudedildvunnagnddl
azo1ndnadaludsdradeuuy Drum Washer tniilldannnisdrade fasiadivusgazgnasdl
nszvumsithenaiindudusely

2.2) nmsazateantiunieeandiau (Oxygen Delignification)

msazmaﬁﬂﬁw’hsJaaﬂ%LauLfJum'iﬁﬁﬂﬁﬂﬁuﬁé’waaLmﬁaagiu%umau
usn Tagldeandiau (0,) uarluivulansonles (NaOH) WviuARefuAnTY Taeiflevidush
AIUANEUNYI mﬂﬁ?u@iaﬁlﬁ%gﬂdwialﬂﬁq5&ammméﬁ’uﬁaumuﬁwLﬂéaaﬁwaﬁwszwfﬁmuﬁau
wudounduuientunsdade Weildaeddhmadeu msavaneaniuseeendiauasiifunui
auuarlindsnumnudagannsatisanUiinaunisldanailudunounsende waeviiliiua
aseiifiagfaluduinidanas Jadunisaauiunashiuasaeuandsaluiis dmsuihdee
gnihndulumnivinenanansieiinduiu

2.3) nsWanide (Bleaching)

mswendoidunszuiunisusvugenunmid sluduainuuiadnsie
asiadl vhnslen 4 duneu s?fﬂL‘fluiz‘uumsvﬂaﬂLﬁlaﬁU%'UUa;ammwu C-EOP-H1-H2 1Juwuu
DO-EOP-D1-D2 Tneid oazgnnlendsnasiulasenlud (CLO,) ununasiu (Cl,) uazsnidnnsld
NaOCL evdsrinunsvendinaeiulasonled azgminandnesvinaruareindnadsfessuunsesuuy
usademiaudnans (Centri-Cleaner) WWofionvnuazyinanuaze1audazgnvinliuis wagsinidu
urudeedosia noudasiuiy sndurinisdeimdn veuardadlufululndafude deseds
Srmireseld visdl niswenvlasldansiaiionn C, fu €O, d¥ef Ao anusnandn Absorbable
Organic Halogenated Compound (AOX) wazshlenuanUsnvesiifstesniild Cl

3)  ASTUAUNITHAREISLAL

Mgnanansiail azviminnudn ClO, lWldlunisweniis nulendnaiseiidy
WUV Integrated Process Us¥nausig wuiendngoy agil

Invilaeusem oaed Aeudaunusia aosualstu 10 PN 2-25



Tenunsdsuwlameasdealasmsluserunsdsadiunansenuduindey undi 2
IasensUsulsuaziuiunsndadanseay letuaslniy awn 15 wneded (ASei 1) easdualATINTg

3.1) nsudnleifounastse (Sodium Chlorate Production) Wuniiendndily
a1369eu Ao Undewnd (NaCl+H,0) Asswsniiiesnsuien Weinufaseinisadl Tnaldli

aaa

Wudisaujisen iildasiedl fe lodeunastsn (NaClOs) wazinglalasiau (Hy) FeUfizen

a o

oA YRS a Y= a = s = &
W@Lu@ﬂﬂ%l@u’]LﬂaaLLﬂﬂﬂa‘UF’\I‘UQWﬂﬂﬁz‘U'ﬂ‘Uﬂ75Na@]ﬂa@3u1ﬂ@@ﬂ1“(j® (CLOZ) Iﬂﬂllﬁllﬂ']il,ﬂil JU
NaCl + 3H,0 = NaClOs + 3H,

3.2) mswuannsalalasaassn (Hydrochloric Acid Synthesis) \untiandnily
finglalasiauainnisuanlsfeurasisnuvituisenduiterasiuannisuanaasiulaosnlen
Welvlansnlalasnasin lnelaunisalieg

=]

H2 + CLZ - HCl

33) n1suanmaesulaeanles (Chlorine Dioxide Production) Wunuaenandisl
nsldansaadu Ao Toisunasisnainuiioniswanlefounasisauaznsalelasnasninain
mhensnannsatalasrae3nviufisevililaaasiulaeenled (ClO,) Aaraasu (CL) way
inFouns (NaCl+H,0) dmsufnsaneu (Cly) axgnaslumienisuannsalelnsaasinuas
raesulaoonludargniluldlunssuiunsvenidesely tindeuns (NaCl+H,0) azdsallu
nMsuanlaunaeisn Wioldiduanssduvesnisnanansiadl Tnedaunisiadis

2NaClOs + 2HCL = 2ClO, + Cly, + 2NaCl+H,0
4) NSTUIUNISHANUILMANNAUAU

nsnanuneaiinduAudunszurunsudnlunisinansiadannnsautgonduunly
Tyl wazthndsnumnusouannsnlugda1sdunsdulauselewl ds1eazdennadl

4.1) wu2esse (Evaporation Plant)

e (Black Liquor) miazmaﬁgﬂé’waaﬂmmﬁwé’qmiéfmﬁa Faflann
dudulszanifesas 16-18 awgnandiaioniseme (Evaporator) daifiunadudulasldleth
duslsiaudou viliidfkunsvhssmedenududufistiuiosas 50 aniuazgnaad
w3esiszmelaunse (Direct Contact Evaporator) 8nass azviliianudududiniduiosas 55-60
hififiududugeiasgnaslugmiieledinanaiiindufiu (Recovery Boiler) iilgvinmsiniing

4.2) wielaurdsimiinaudy (Recovery Boiler)

arsdun3giiegluinmargnunlndlindsuanufoulukounlviis
gaungll Useanas 900-1,000 asrnwwaidua anufouiidaziinlusini ilendnlothfigamad Ussuna
470-480 awealdoa arsedludidioglusureaniesiunideznatoifuveaudvan umad
(Smelt) Uszneude Tnidudalud (NayS) uazluifeunsusiun (NaCOs) gnviasuavanefigamaiigs
wazgnueneenmednuasueviieleviansiafinduiu wilvaasnfidehagans (Dissolving Tank)
fenedthegnelufiviazans Tasthifldasaeansediduidiinan 3 daw fe dideansanmioe
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wAnasiadinduAu (Recausticizing Plant) 1itldaInn1sdaninyuan (Lime Mud) uaztiainns
Famnvoanardide (Dreg) Fvagvinsnyuiisunduuildlval iovesudemasumartuluds
yhazawaznaneiuvesvadilen (Green Liquor) aggnifiuludsvunn 2,000 gnuirrilans Liteseds
soludmmiendnlaalnnduausely

4.3) wilgnanlya1lWnauAu (Recausticizing Plant)

YoUaIAT7 (Green Liquor) ﬁlé’mﬂﬁ’qﬁwavm&mawﬁaiaﬁwﬁ’lmimﬁ
NAUAL (Recovery Boiler) szgnueniondadovudiliazangooniidemnns znouiilen (Green Liquor
Clarifier) mﬂuumu‘mLﬂusuaqmmawanvaﬂamalﬂmamwumw Slacker Lﬂmﬂusuaqmmamn
(White Liquor) Guaammaﬁunwimﬁ]ugmwﬂmﬂguma (Lime Mud) eanlngdsnsanaznew aaniuy
youvardvazgnandululdlumsiudesisly dauninyuan (Lime Mud) Awenldazgniluuen
ieendnadilag Lime Mud Filter dwdunmnyuemiiuenldazgninlldlumiendayurnsely

2.5.2  ASTUAUNISHAMEDNTEANENLAN

ASTUIUNSHAMEBNTEAENRAT USzaad 75,000 A/t danuwaueAa1aadanunIsHas

€

d‘ 1 1 ¥ al v
Fononuazldnenunuainisldasieiiuazdnvaensaniiuansneiu ol
1)  NISHIUI

Fuldiduazgniibiivaeuduwdadule (Fiber) Inansugliusaglenilal (NaOH)
wazleipauA1susium (Na,COs) watlulaannmdluiisldoanaigainuseuaintouineuazinluws
g gaumnniinnnit Faagvilviesnenlaunniu

2) msfiuda (Cooking)

nsrudevziulundenuide (Digesten) lagldleunelagumgiiuazaiiudu
MUUA agvinNIsAuAenaINuILIukasldieuInuazladsunaniotesad wilanlaaziniy
wHawsaU

3) NISUNLED

4 g v ' a A a < vo oA
nsuagadunsuenidulesisainnssuiunsmaail ieiiaanuudaussbiiuige
Ineidorzgnualutaduau 9 senineanumyu 2 9uveta3ssun wuisnsuadeldu 3 Jupau fe N1
uauenidule (Defibration) tefii unisauazgnualinduledvuadnas daundunisuamdenin

v Y . . .. % o Ao o A v =
\utuge (High Consistency Refining) 1lutuneuitd1Ayanvasnisuaneniduly uazn1suaide
ANLLTNTUA TagUszasAnaniiemindsuluge Wenkunsuauenidulendazinlyaisiny

v N =~ ¢ . P 9 vaa
A¥0IMMILITEUUNTRILUULS B milAudna1s (Centri-Cleaner) WvelyilvifidsanusnuzUu
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4) NISHUBNULAZNITOUIAY

8 ot onv1iuazyiiauare1nudazid g 13 ealA LK (Sheet Forming
Machine) #afuszuutinmsta Tngaziildaniuusiy Jundudideasitlendend (Head Box)
induduilinde (Overflow) aztndululdlutuneunisdrnde el uniaifuusuazidig
nszUILUMsEULRe tialiaudumdeUstanadesay 10 uasdnduuniudioniesinnioufiavis
squfy antulddaimin vewardudludululndafudefiosenisdssminessly

2.5.3  MIKAAYUY?

nnyurndliinanmitonanlennlwndufu (Recausticizing Plant) azgmirluusniy
pandnafalag Lime Mud Filter auwmderuiulssanmdosas 25-30 dwiinuszanm 250 du/u
wd U luie iy uiuungu (Rotary Lime Kiln) A3uANgavgiigae Bumning zone Useuna
1,200 perLwaLTYa LLasqmmﬁﬁ Flash dryer zone Us#anad 600 a4A@aLBYa @1U15ONENYUU
Igdszanm 160 fu/Su dewmadsiindnan Gasifier (vin Circulating Fluidized Bed Gasifier 9u1a
20 MWh) %38 Syngas wazinsue lusnsiau 60 : 40 s NCG (Non Condensable
Gas) TNMsKAAE BRI Tanamurndesfuiiuyu wuin 3/8 B Ussuu 18 du/fu dvie
Nnngrdnmelutszmminndafiviulela auin 250 fu iesnwsziuvesunadeusenles (Cao) Tu
sruuyurliazkunzungs (Screen) Wisusnuun Yusmiimnalngiiudmunazgndnduaies
un (Lime Crusher) Wiluunadnas anduyuamiifvunaduiuaudnatsszana 510 fadiuns as
dsluiiululalafiuyuun (Lime Silo) vua 300 Ay waz 80 fiu FIae W UG 1EIWUY Scrapper
Conveyor WtesathlulFnuiininendalsalvndudu duneunisndnyuen wanafaguil 2.5.3-5
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=
Seavdunlasens

‘
e 7 iroem ¥
Separator ESP Scrapper

Ly Cam E ™

1.4 Flash Dryer | [‘scrubber+Stack

| 1.6 Lime kiln + Multi Cylinder Cooler |

@
Hydraulic
[1:11 Lime Stone Bin | -
O—o
Lubrication Tank
MNCMR - VFD = Vanable Frequency Drive - Lime |
Vib = Vibrating

A USTW wdndueinszanulng 311w, 2566

5UN 2.5.3-5 Fupaunninyu
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2.6 A3RRNTHAzaUNIal

Az uATRYaIAT 0ITNTHATaUNTAIVIAN LARIIINTSIeT 2.6-1 lngatenduufeunlas
5198218 9AlATINIT LN UENLENAT DI NINTEUIUNSHER boULaz WA (Recovery Boiler No.1,
Turbine No.1 wag Generator No.1) Wagseuu Gasifier iﬁEJmiLfﬁaﬂ5ﬂiLLasqﬂﬂiajLLamﬁﬂmﬂNu'm
V-3

M19199 2.6-1 LATR3INsUavaUNTDl

73U
\nsesdnsuazgunsal v WA U
EIA 2557 »
wWasuuuag
Chemical Pulp (CP)
1. Chip Preparation Plant
- Debarker 1 Set 1 Set TiAsuudas
- Chipper 1 Set 1 Set TiAsuudas
- Chip Screening 2 Set 2 Set LiiAsuuas
- Chip Reclaimer 1 Set 1 Set LiiAsuuas
2. Digester
- Continuous Digester 1 Set 1 Set Tiasuutas
- Impregnation Bin 1 Set 1 Set TiUdeuuas
- Pressure Diffuser 1 Set 1 Set Tiasuntas
3. Washing (Unbleached & Bleached)
- Drum Washer
e Unbleached 2 Set 2 Set Tiasuutas
e Bleached (DO Washer, Eop Washer, D1 Washer, 6 Set 6 Set Tslidsuntas
D2 Washer wag Thickener Washer)
- Washing Press
e Unbleached 2 Set 2 Set Tiasuntas
4. Bleaching
- ECF Bleaching (Tower , Mixer ” & Pump) 1 Set 1 Set TiUdsuuUas
5. Water Treatment Plant
- Softener System 1 Set 1 Set Tyasuutas
6. Pulp Machine and Baling Unit
- Pulp Machine 1 Set 1 Set TaiAsuuya
- Baling Machine 1 Set 1 Set Tyiasuutas
7. Chemical Plant (R6)
- Chlorine Dioxide Plant 1 Set 1 Set Tyiasuutas
- HCL Synthesis (32% Concentration) 1 Set 1 Set Tyasuutas
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unil 2
TeazdunlaTinig

M13199 2.6.1-1 (sin) ATRdNsUaraUnsal

U
\nsesdnsuazgunsal v WA VUBLG
EIA 2557 »
wWasuuuag
Semi-Chemical Pulp (SCP)
1. Chip Treatment System
- Scrap Separator 1 Set 1 Set TiAsuuda
- Chip Sump 1 Set 1 Set LiiAsuuas
- Chip Pump 1 Set 1 Set LiiAsuuas
- Screw Drainer 1 Set 1 Set TiAsuuda
- Chip Bin 1 Set 1 Set LiiAsuuas
- Blow Screen 1 Set 1 Set TiAsuudas
- Cleaner Plant 1 Set 1 Set TiAsuudas
- Scrap Thickener 1 Set 1 Set TiAsuudas
- Chip Bin 1 Set 1 Set LiiAsuuas
2. Digester
- Plug Screw Feeder 1 Set 1 Set Tyiasuutas
- Digester with Built-in Impregnator 1 Set 1 Set Tyiasuutas
3. 1% Stage Blow Line-Refining
- Refiner RGP-244 1 Set 1 Set TaiAsuutag
- Refiner Main Motor 1 Set 1 Set TiAsuudas
- Blow Line 1 Set 1 Set LiiAsuuas
- Pressure Cyclone 1 Set 1 Set Tyiasuutas
- Agitator (Defri, Pulp) 1 Set 1 Set LiiAsuuas
- Safely System for Grinding 1 Set 1 Set Tyiasuutas
4. Washing and High Consistency Refining
- Twin Roll Press TRPW-924 3 Set 3 Set LiAsuudas
- Screw Conveyor 1 Set 1 Set Tyiasuutas
- Twin Screw Feeder 1 Set 1 Set TiAsuutas
- Refiner RGP-256A 1 Set 1 Set TaiAsuutag
- Refiner Main Motor 1 Set 1 Set TiAsuudas
- Tower Discharger 1 Set 1 Set TiAsuutas
- Standpipe 1 Set 1 Set TiAsuutas
- Medium Consistency Pump 3 Set 3 Set TiAsuutas
- Liquor Filter 1 Set 1 Set TiAsuutas
- Agitator (Storage Pulp) 1 Set 1 Set TiAsuutas
5. Low Consistency Refining
- Low Consistency Refiner 1 Set 1 Set TiAsuutas
- LC Refiner Main Motor 1 Set 1 Set TiAsuutas
6. Water Treatment Plant
- Softener System 1 Set 1 Set Tyiasuutas
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unil 2
TeazdunlaTinig

M13199 2.6.1-1 (sin) ATRdNsUaraUnsal

U
\nsesdnsuazgunsal v WA V8L
EIA 2557 »
wWasuuuag
Semi-Chemical Pulp (SCP) (sia)
7. Chip Preparation Plant
- Log Feeding System 1 Set 1 Set Tyiasuutas
- Debarker 1 Set 1 Set TiAsuudas
- Bark Crusher 2 Set 2 Set TiAsuuda
- Chipper 1 Set 1 Set TiAsuuda
- Chip Screening 2 Set 2 Set TaiAsuuda
- Chip Silo 1 Set 1 Set LiiAsuuas
- Bark Silo 1 Set 1 Set LiiAsuuas
8. Pulp Machine and Baling Unit
- Pulp Machine 1 Set 1 Set TiAsuudas
- Baling Machine 1 Set 1 Set TyiAsunlas
Chemical Recovery System
1. Black Liquor Evaporation System
- Evaporation No.1 1 Train 1 Train TiAsuudas
- Evaporation No.2 1 Train 1 Train TiAsuudas
- Concentrator 1 Set 1 Set TiAsuudas
- Cooling Tower 2 Set 2 Set Tyiasuutas
2. Black Liquor Burning System
- Recovery Boiler No.1 1 Set - gNLANNITLTY
- Electrostatic Precipitator No.1 1 Set - gnLannIslgdanu
- Recovery Boiler No.2 1 Set 1 Set Tyiasuutas
- Electrostatic Precipitator No.2 1 Set 1 Set LiiAsuuas
- Demineralization Plant No.1 1 Set 1 Set TiAsuuda
- Demineralization Plant No.2 2 Set 2 Set TiAsuutas
- Condensate Polishing Plant 2 Set 2 Set TiAsuutas
3. White Liquor Generation System
- Causticizing Plant 1 Set 1 Set TiAsuutas
- Lime Kiln 1 Set 1 Set LiiUAeuuas
- Electrostatic Precipitator 1 Set 1 Set LiiUAeuuas
- Gasifier 1 Set - GRS Sl
Power Plant
- Turbine and Generator No.1 9110 6 WA InA 1 Set - GRS Sl
- Turbine and Generator No.2 94U 15 Nz ins 1 Set 1 Set LiiUAeuuas

wewe Y Senumsiinsiiansenuaaangen lasinsuiulsuasiiniunisudndenseanulotinaglnd wuin 15 wnednd

atuauysal, weedney 2557

2 Tower 1 set Usenausig DO Tower, D1 Tower lkag D2 Tower
¥ Mixer 1 set Usznause DO Mixer, Eop Mixer, D1 Mixer wag D2 Mixer

P31 : USTW nandueinseanvlneg $10m, 2566
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2.7 @ssllan

dmsudeyaasuszuuansisyulna-ansisyuns Mlasanslisaiulssnudu 9 lungulseny
Fapan wanaransedi 2.7-1 Fsluniseenuuussuusing 9 Teedadinnumunzauuazifisamene
nslfusslemivesusazuismlisae duunudsnmaideslessyuuasisalaasiis 9 veengulsanu
Farnan uansdsgudl 2.7-1

271 Ul
1) undedian

meludufingulssnuTemameudem aenu sy gramnssy i Tudhiilu
madavhAuifieliusslemiuarlssnu fedagtuliduimaduumdsidunus o 22 o wee
sueygnndiineuninenssssumiuarAuandeudminmaauyilvamsoguiniaauld
Uslowdld Wemumulueygaliiiaarue nud anwnsoguiildem 6,400 gnuiadians/iu
(2 Tueyaym) wag 2,074,520 gnuirAflums/iiteu (20 Tueyaym) uaziBenuansiansneil 2.7.1-1
Tngagvhmsguinuinauinliludernuila (Clear Well) $1uau 2 o Aflmuinanugrandszun
12,900 gnuierians deudrediliiulssnusing 1 feglundulsanufimandefusidasins lu
Fruntsguihiimsadudilismsiuszuy Tneauauldlviguingu 16 92l

dmivaiadoundinisguiiviniaainynuadounas 4 U luyal 2563-2566
WARIAINNTIEN 2.7.1-2 Banudnivsunanmsidiisemeutdasninnlasuoygys Jsauiiganase
msldnuwazaenduldsunlaseandenlasinishidndudesseuginlunisguiniiuiy

2)  YSuauunly

USU1un1ste U luLe agAanssuLRNIU9lATINIS NaUkaLNa L Ua suklag
a ) A Y] a a ~ v Y
YALLIYALATING WARIRINITIN 2.7.1-3 Teenduldsuwlatsioazdenlasan1sasinisiguianas
\Hesnnsendniasesdnsnszuiunsudalotiuag i (Recovery Boiler No.1, Turbine No.1 uag
Generator No.1) §4ana491n 18,212 gnunaniuns/du 1w 17,136.52 gnuianuns/iu (anas
1,075.48 gnuiAniuns/u) auganisidiiuananaguil 2.7.1-1 uagguhn 2.7.1-2
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M13199 2.7-1 Yeyaasuszuvassaulaa-ansisaunisililungulssudaman

o v A YUINAIUAINTTE/ Y o = Alguselovy
A10UN 5189113 . - YSuaunsldsau HIURAYaU 2
N18INIINER SKIC Thai Paper SFT
1 d11nunans - - SKIC 4 4 4
2 iy hutena) 62,890 gNUIANLINT/ T 56,696 gUIANLLAT/TU SKIC 4 v -
3 vartnila U311 7,000 @nunAniins/3u 913U 1 Ue | USHasAIugsin 12,900 anuiAiins SKIC v v -
U31m3 5,900 gnuiAfiums/iu 31u3u 1 Us
q wasliuazloth i1 99.5 wngTng il 75 wnging SKIC v v v
lovh 536.7 du/alu Tovh 166.7 du/dlus 4 4 -
T 15.0 wnging Tl 14.7 wnging Thai Paper - v -
Toth 118 du/dhlus Toth 86.9 fay/4hlus - v -
5 SYUURARTLY 2,600 Qﬂmﬂﬁmm/%’ﬂm 2,360 @Jﬂmﬁﬁmmﬁi’i”ﬂm SKIC v v -
Softening Unit Softening Unit Thai Paper - 4 -
360 gnuAims/Aalus 278 gnunadtuns/alag
Water Demineralization Unit Water Demineralization Unit
100 gnurriuns/la 87.9 gnunariams/ Al
6 syuuUIvauLEe | e 30,400 Qﬂmﬂﬁmm/’i’u WU 1 Uo Usinandedsinins SKIC v 4 -
dunans YA 33,700 gAUIARIAT/TU F1UU 1 U 60,935 gnuUIANLLNT/ U
7 Juhaunaa Judiwa 2,000 unaaew/und Judiea 2,000 unaaew/uni SKIC v 4 -
Judiwa 2,500 unaaew/und Judwa 2,500 unaaew/und
8 JOAULNAY U 2 AU FIUIU 2 AU SKIC v v v
9 WYV I 1 AU 1 1 AU SKIC 4 v v
10 AUUAIUNAN - - SKIC 4 v v
VAnewn © U3EY agnmasmiignanngsy $190 (SKIC) | WARNszATHATIY nSzaTendesedDy nTrawYuHLBU T dudianletuarniihdeltundulssnu
U3t wdnsuginseanulng 198 (Thai Paper) : namidonsznny
I agnuvelsavs 31in (SFT) : wdnduiugnanganausia
Favlneuson eaed reudaunuiia rosUsistu sain nn 2-34
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- dude
s e o NszUIUNITHEANTZATY — —
szuunan e SKIC #3 , wwTdaaldainnisnin
_
=
=
<
e % $de
= * nszuaunisuaaletnnazlni
'“Laﬁ'l/l,w%\
vauina dawnidu seuunan E thaone o dude v sruuthominge
(SKIC) (SKIC) Thai Paper NITUAIUNIHAALANIZATY [ 20 ninawsamudalivnmsnt J i (SKIC)
4% uazdenszaw/aubidu (aandiuia) Y
=
<
=
@
= @D
©
y aeS
e %a. ; / - ~N Unde &
— syuurAaunld SKIC #18&2 < H NITUIUNIIHEAANTIAY T = 2
Lﬂ@']ﬁﬁ]t‘lﬂﬁai‘?ﬁl"lﬂﬂ"liﬂﬁﬂ / °2
c 2
< R
= < 5
@ 205y <
33 9
z == e
e o ¥ " =
nszuaunIsHanleuazlnii
(SKIC) )
(o l l wWilenld/Auldtdu (gBUdE)
SFT
Weme @ SKIC : USEW aenuaswignamnssa 911 : winnszateaswi nszaundesuriaiiou nszarwinwsuButn saunaluduinloviuazlnideldiungulsenu
Thai Paper : USW nandmeinszanwlng 31in : nindanseay
SFT : uSEm agnuaisans 9ia : naadunusndgaduda
a1 - US wdndnusinseanwlng 310m, 2566
a o o & 9] ] ) ~ =
UM 2.7-1 anudniusvesnisldsyuvansisaulnasiuiuuagnsuaniuisuvedy (Waste Exchange)
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M13199 2.7.1-1 Anwanansan1sidinanaluaugn

. Usinaitld3uayan
A19U i luaygyn — — -
ANUIANLUAT/IU ANUIANLUAT/LABUY
1. 3-51038-0005 - 114,520
2. 3-51038-0007 - 112,000
3. 3-51038-0008 - 84,000
4. 3-51038-0009 - 107,520
5. 3-51038-0011 - 114,240
6. 3-51038-0012 - 118,720
7. 3-51038-0013 - 116,480
8. 03-50458-0007 - 116,480
9. 03-50458-0008 - 118,720
10. 03-50458-0009 - 117,600
11. 03-50458-0010 - 118,720
12. 3-51045-0003 - 89,600
13. 3-51047-0003 - 118,720
14. 3-51049-0005 - 89,600
15. 3-51051-0017 - 89,600
16. 3-50458-0005 - 89,600
17. 3-50458-0041 - 89,600
18. 3-50458-0042 - 89,600
19. 03-40459-0028 3,200 .
20. 03-50461-0010 3,200 -
21. 03-50464-0061 - 89,600
22. 03-50464-0062 - 89,600
33U 6,400 2,074,520

a1 : US wdndnusinseanulng 31, 2566
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A13197 2.7.1-2 nsldhuinna sl 2563-2566
Vunmmsldazay (gnuiariuns)

Liou 2563 2564 2565 2566

[ [ [

= = = e =
U 190) 2 U 190)% MU 19R)2 MU 19R) %

unIAL 56,379 1,747,760 | 51,218 | 1,587,898 | 47,183 | 1,462,666 | 37,747 | 1,170,159
qumﬁué 55,552 1,611,020 | 45,388 | 1,270,868 | 46,513 | 1,302,365 | 41,304 | 1,156,525
A 52,574 1,629,805 | 60,292 | 1,559,053 | 48,547 | 1,504,950 | 40,577 | 1,257,902
SUCAI 52,879 1,586,381 48,858 | 1,459,749 | 47,790 | 1,433,711 | 38961 | 1,168,817
nOuNIAU | 53,156 1,647,821 47,595 | 1,475,738 | 48,681 | 1,509,109 | 38,291 | 1,187,028
ﬁqmau 52,139 1,564,184 | 50,970 | 1,529,091 | 45,766 | 1,372,977 | 41,709 | 1,251,268

A3NHIAN 52,970 1,642,085 49,653 | 1,539,230 | 44,070 | 1,366,179 - -
dameu 52,293 1,621,070 | 48,914 | 1,516,349 | 41,013 | 1,271,398 - -

fgey 50,476 1,514271 48,181 | 1,446,442 | 41,445 | 1,243,335 - -
AR 51,632 1,600,606 | 47,699 | 1,478,661 | 39,110 | 1,212,423 - -
WEAINIEY | 53,990 1,619,714 | 47,557 | 1,426,720 | 42,113 | 1,263,378 - -

SUAY 48,291 1,497,013 | 45,900 | 1,422,888 | 38,903 | 1,205,980 - -

591 19,281,730 17,712,687 16,148,471 7,191,699
anuAnans/A anuAfluns/A anuAilans/Al anuAiuns/A

a1 : US ndnsnsinseanulng 31, 2566
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AN 2.7.1-3 YSunasltnautasraalasuwladsieasidenlasinig

U3anae (gnunAniuns/du)

waenLin . WNBLNA
EIA 2557 ¥ | wasdsuudas :
msuandansyane lothuazlnih
1. drldvoeminey 7 7 Tyiasuutas
573 7 7 -
msuanlaviuazlnia
2. ldmsiolethansiatinduiy 2,110 1,013 AAAaIAINNITENLAN Recovery
Boiler No.1, Turbine No.1 wag
Generator No.1)
394 2,110 1,013 -
nswandonszane
3, hidlunszuiumsasndonls 58 58 TiAsuuda
4. ldlunséadendl 4,315 4,315 TiAsuudas
5. ldlunsweniedenassulneanlys 3,850 3,850 Tslidsuntas
6. idlunstuusuosed 385 385 TiAsuudas
7. dldlumbessmeninm 4,907 4,907 TeiAsunlas
8. ildlunsyuaunsasnwdenls! 2 46 46 TiAsuudas
9. ldlumsaadenaeil 1,714 1,714 Tslldsuntas
10. dildlumhessmetien 2 108 108 Tiasuutas
11. YildlunsTuusiuBesaed 2 400 400 TiAsuutas
12. dildlumhenanansied 312 312 Tiasuutas
ey 16,095 16,095 -
sathuiididen (diainszuutiin)
13. sonituiidden Laildsey 21527 1419 99 Wun1sUIvaay
aruisaunluldusleaila
Wlusesuliluiuiiagen
37U - 21.52 -
SN AUA 18,212 17,136.52 -

wewe ;¥ srenumsinssinansgnudsinge lasin1suiulsuaziiufunmsedndenseavletuazii vue 15 wneind

aduanysel, woeRneu 2557

7 spuiniund@dlen 1.7 ans/msnauns/ i 61989910 in3eednd aaudulsel. danssudseun, 2536

D1 : USTW nandueinseanwlneg $10m, 2566
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%
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l 4150
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10, h EOP (o
i % 27003,700) Loss Molfudoron
150

e s iidevedlassnisds
é MTUBLNURILYNNA voa e «
. v S| 1T aem As i
Vhnumilih s quwenglaa i gaamnssu $1ia
‘iﬂ"\lﬂ
100 15(15) Loss Weudertnusin
107
0 £ N -~ o
miwszmohdw = miondnasinfinfuiu TR
!
[

nIzIMN Jionl ——3b] fulif

3
=
&

e
ﬁé_.
E

I 1324 1

0 a4

i

madradofun] gt nustudofund fe——| mudieduld (J 0© Loss Wibiforuasidolinen

097 (2,110)

sz 65

Recovery boiler®  [¢—1

L

384 (660) I mu,‘;oyl Loss Wivloudgnrzuaunsnin

0 (108)

0O oeon) | wudnaiindui Sz

0 (400)

=

fuusiudoh (= mduusudogons

0 (312)

0 @ 00612) | Loss Wiumsind

[ [

CRT TN

3P Py

e : Y TN A L AT Iy 1w louaz v Qmudiuns/Su)

() Wangahldndnlinlg & 1 loviuas v (@runndimai

’ . ’
*  sanhssusieinszuusami 1y

s

w1 : TeuUMTeTgiNansEnudsinden Tasanisuiulsuasiuiunisndndenszaulotiuasini vuia 15 wneing
atuauysel, wgAdneu 2557

5UN 2.7.1-1 aunan15ldi ausenunsinTeinansenuiwinges lasensusuuuas
diiumsnandenseaulouiaglndin vuin 15 wingind aduauysal, weedniew 2557
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58 / (58) NILUIUNT NILUIUNT NTBUUNTT o mmm oo m oo oo o e o 1
sy [T | o P o I
aanianld duld naafiu [ L
11
! v Xy 2
! 56/(56)  guydsluiviulifuuasdenldz / (2) P
I P
N15879 165 / (165) GREH - : P
4315/ |  NTAN [165/(165) |  MIIAU le———————
215/ i i a ™ 165/(165) | |
(4,315) oA PESSE— LaLAy 1
¥ 11
i | 3,873/ (3,873) gydeluiuiingi Wovauandelsivien 442 / (442) H
|
-------------------------------------------------- q b
3,850 / (3,850) | i
I | — L
3,850 / nsandae n1sweandae n1swWandiae 3,700 / H
—————— ——————q 11
(3,850) NaClo EOP cL, (3,700) I
T [
: /T, gadeluiuidanen 150/ (150) i
= |
: - 11
385 / nstuusiy nstuusiy 370 / (370) i
7777777 > [
(385) e f28ANNA b
i 1
| /T gapdslufudananusiu 15/ (15) i
100 / (100) M P
: X
4,907 / wiysTImE 4,770/ WUIGHER 4,770 / (4,770) I
(,907) Fagn 1 @,770) answadinduiiu P
11
o o w W 1
{ N qngtﬁu'lﬂnuﬁﬂmwwu 137 7 (137) L]
11
[
L
46 / (46) R e T e N sgyowmYys | N ___ Sy :
asnwdanlsl duld :
|
» & 1
I
USunaunisliviavun 1324/ (1.328) :
18,212 / (17,115) [ ' |
1,714/ msanade nsAuiEa .z S ol
e P 2 ulv ———————
(1,714) = = = a NITAYULL
: EGH Aaail
| | qru_,l.ﬁu'hJﬁ’mfﬂﬁLﬁamauazlﬁa’lﬂwan
i 1,324/ (1,324)
|
2,110/ s, Recovery 65 / (65) miwszivey 65 / (65) I
7 ¥ .
(1,013) P’ Boiler * 1R 2
|
L ™ 660 * / (276) * | grusdeludularndignszuaunisudin
108/ (108) S 1,450/ (737)
-
|
hJ
- ' = '
400 / nsUumKY nsUuLKY o ¥
B Y M wyudsuindululdluszuu 400 / (400)
(a00) ABHN Aegnna
312/ wieuEn - 5
N geyduluiuanaiadl 132 7 (132)
(312) ansail
7/ unldidmsu 6/16) g 1/ (1)
vy 13,435 / (13,051)
’ ’ ap
& can L% G
Hydnwal : UauniiaTy
nslain @ aataquarmitneu-wdsiuszuuirdainde YuA 5.18 gRuIALn
thidu/guyde 1) newdhszuudrdminde : pH, BOD, COD, l
&qwuu[ﬁﬂuné‘uuqiﬂwﬁ S5, TDS, Conduct'lvity uaz Flow rate o w ¥ oA e %2 @
: ey . szuutnUandeuviei 1 vanwnuiig
______ NSEUAUNNSHER 2) wasiuszuuttiauge : pH, BOD, COD, ¥
"‘ G i -/(21.52) AU
.. L AUANNIAlUNMSUIR (Retention Pond)
l: Uiuﬂﬁqﬂnq{{ﬂﬂ SS, TDS, Conducthlty, Flow rate ¥ . & dﬁ -
. . . Js Ui 30,400 U1 30,400 GNUIANKIAS HunELe
USEWM denuaTiignainTan 9109 d13usznau AOX ‘ . . ,
’ ANUIANIAT/IU MU 1 U
NUBNNA :
XX / (xX%) fig Usunauinldinau / (vasdsuuyas)
* fim T szuiisnszuunaaun Y usiinunanidu
=% R
wiae Aa anunAnns/u ) "“:‘:"“g” (Emergency Pond) “:“‘““af[
LAUNENNTINUA YU 15’200 qn‘l.l"lﬁﬂ'u.lﬁi EAULNAINATWLULA
uniduvasiasenisddli uEn deuasiviaaavnTd 31i0 19U 1 U
A USTW mansueinseanulng 119, 2566
H ¥ 1
= Y o U a
sUN 2.7.1-2 auganisltihmenduddeundag
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2.7.2  ssuudsuusanaunwin 1y
1) nszuraumsHanUllgnly

ihAvfiauanteuinaasiulifive Clear Well $1uau 2 Uo veiniffuthdises
Vel 1 USunes 7,000 anuIAALINg wazUefl 2 USu1ms 5,900 anuIAAung ?iﬂsﬁs'mﬁ’uﬁgqmjmisqmu
noudgludsRanssunmsliivedsanulungulssnuimauasiasnis Ssludiuvedasinisiuae
ARt au (Soft Water) 9u1AARNAILSalUNIHAR 360 gnuains/4nlus (S1uru 4 4n
vagaay 90 gnurAiiuns/alus) FufsmeluniniluldluAanssunssusing 4 vedlasanis i
Haytunaznenduldsuulaseazidealasins Sndrunisazddlundafuiunaanussg
(Demineralization Water) fsfunaunsuanirgeu (Soft Water) nanafagud 2.7.2-1

2) N3TUIUNSHANLIUIIARINLIEIA (Demineralization Water)

nIEUIUNTIHAAT NN T BouIEuNSEUIUNNINTas (Multimedia Filter)
mﬂﬁ'udm'i’]ajﬁqLLaﬂﬂiza;U’;ﬂ (Cation Exchanger) ﬁuaiﬁ;Lie?iuﬁmmmﬁulaaaumﬂﬁagﬂuﬁ'} IEPGN
igfausnfing (Degasifier) toldfwansuoulnsenledluthosnudrdudingdauaniudsuszgau
ussstuianunsadulessuauldneududidaianaranas (Mixed Bed Exchanger) U539159uil
anunsodulessuvinuarlossuaulfiietulosouiismanvieny ildanduihnannuss o
dulflugafuihunannussaindeslumshluldeuiimbendalothaseinguiu Taelasnsd
izwwﬁmﬁmimmmﬁﬁm 2 90 o yadl 1 MANHER 70 gnuradiums/Aalug uazyadl 2 Mds
n3waAA 30 gnuiaiiuns/dalas dmfussuurdmiunannussnai 2 sdsedlildou duunou
ﬂﬁwﬁmmﬁmﬁwﬁmmmdﬁm (Demineralization Water) meé’agﬂﬁ 2.7.2-2 lay g‘dﬁ 2.2.2-3
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)

) air vent ¢i 1"
gjector 3” g

) >3
—D><
Q=90 mi/h, 5 bar Softener #1
d=25m&H=22m

( [} X
) air vent ¢ 1"
ejector 37 g

A

drain
pipe L{) g"

s

b4

drain
pipe ¢' g"

; Softener #2

Q=90 m/h, 5 bar
d=26maH=22m

. air vent ¢ 1"
ejector 3" g
|, tosoft

RS
T

)

from filtered water———»

+ water tank
v
i —>< drain
pipe ¢v 8" ‘
Q=90 m’h, 5 bar Softener #3

G=256maH=22m

) alr vent ¢ 1"
gjector 3" E

J

ry DQ_—D'Q
1 o S o
7
—=J drain
pipe (I) - j
Q=90 m'/h, 5 bar Softener #4

b=26maH=22m

7 USTW wdndnueinseanulng 31w, 2566

2
o 1

g'ﬂ‘ﬁ 2.7.2-1 f99UNDUNSHANUIDDY (Soft Water)
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from

from degasified
water reservoir

gjector 27 E

filtered water @"_' »

Q =70 m'th, 5 bar

. a
ejector 2" !3

Degasifier Tower
/___._J\_$ (¢ 1.75m X 3.0m H)
0]
air vent d) 34
> < pipe § 6
(P P
¥ Air Blower
drain r@ 35 m’/min
! 7 [
Cation Exchanger I
p=24mé&H=25m Degasified Water
Reservoir .
(3.0X3.0X2.0m )
b 075" $ 075"
o 3 ] © 1 $
ir vent () 3/4”

air vent (I) 3/4”
sjector 1.5"%

£
D

—

Q=70 m’h, 5 bar

<t
—><1
j

P<——P<]
I e
A J A J
drain in <3 drain
pipe ¢ 67 5
ol
7]

Anion Exchanger

$¢=21ma&H=25m

7 USTW wadndausinseanulng 91, 2566

Mixed Bed Exchanger
$=175ma&H=22m

anion exchange

to demineralized
water tank

to

sUN 2.7.2-2 Hadumeaunmsuannininusnmanusss (Demineralization Water)

YAl 1 MEINISHER 70 gnuiadiuns/4alua

Invilaeusem oaed Aeudaunusia aosualstu 10
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TeazdunlaTinig

Degasifier Tower
( 1.15 m X 3.0 m H)
@ X
. air vent ¢l kL
gjector 1" E
I "ty pipe ¢ 3
<11
A\ Air Blower
<3 drain r@ 30 m’/min
pipe (I) 3" | \vi 4]
Cation Exchanger ’ ] lo h
¢ =19m&H=22m Degasified Water anion exchange
Reservoir s
{1.5X3.0X20m)
from @ N
filtered water
Q =30 m’h, 5 bar
d 076 0075
@ 2 . ( © X .
ector 1" air vent ¢ 314" air vent ¢ 347
ejector 1 g ejector ‘i“g
P e B =t P
<t =<} e P
4 4
I~ drain . —=<3 drain
1 [1 b
pipe ¢i 3" l pipe ¢ 3 .g
el
o ® to demineralized
g ter tank
from d tiad Anion Exchanger Mixed Bed Exchanger water tan
o e — O b=17man=22m b=12ma&H=20m

Q =30 m’h, 5 bar

17 USTW wdnduinszanslng 31dm, 2566

JUN 2.7.2-3 flatunaunsninndnt1us1mannussis (Demineralization Water)
YAl 2 MAINSHEAR 30 gnurAniuns/dala
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2.7.3  nswanlauinazinin

nszvrunsnanlewazliimienaunanuioulutagiuuanideguin 2.7.3-1 uax
mMendavasullaiTsazidunlasinis nsaluialeulld Processed Used oil $aufiu Black Liquor 4
U 2.7.3-2

1) nsandearanaadagvieannlnlivamialen

Y

e tuaInduiuinaastumessuure iU ann nsive e lotAivan
WDWENTEABUP TR LN bngl

2)  ASTUIUNISEN UL

NsSuAuAIeRzam iUtk iy aemnas nuuagyinnUaiie
augaINIA g LazilainaussUIeINIAdgRNA LA Wadedeuiiaindslv TUsunuaunas
fudsinaemanteudnly

lunszuiunisinbniiluiesrnndiigugduazeniadiuiinniuainiseaniuy
Tnglusgninaniswnlnddnisnueiniadigesntniniaresdneinianuanslaldwnaundn
(Force Draff Fan) ¥ihwniifigaennieainaneusnudaiiimiu Economizer fioglutesenniadoiiiogy
o eflsifou onatazgniminudessnorniaeuTinaiiiueusoanslunsnlug (Excess Air)
yilvuszans nwlunisuwnlnd@dudie 13endn “ornadgugd” uenanddedianniadndaunds
Bondn “ermemiiogdl” ieifinernialiinnme (Excess A dwsusnlvsiansdunidfinundean
nsinlvsiunangndunasiwaisusuneuenledduinannsmnlniiliauy saivesdiussimouas
Ansuauasil shlnlndiosnsauysaivuzassiitugduroulundiEnads

3)  sTuUNAAbaUn

nifglotvedlasamadidnuusdueth Ssordunsuandsuaudoussinai
melurlafufnedeuanmanlndfseg meuonsie Tasnszuaunissdalevnisusuainnistoudidi
K1Y Deaerator Lsi’ljﬂqu Boiler In® Boiler Feed Water Pump @slugs Economizer Lﬁ@éjufﬂﬁ’%’awﬁu
u&aslUSs Steam Drum wleusmineanain Saturated Stram daufiiiuthasgnadlusaneviadau
siezouln fnstewmanudoutufimiouanieamlvel vilihnaeidulethusstugaasgnasly
Tuiadeuaiulot warddlotusadumlulflunssuiunsudaBenseany lnglassnsfiidanan
lothlé 118 fu/daTas Hagtuiivinanisldsu 86.9 fu/dalug

4) szuuNaninii

lotharududunansiildanudielothasgnasaniifetulen (Steam Turbine)
WUU Back Pressure Steam Turbine 1@‘13?r;huﬁﬂﬁuﬁ]w‘fﬂﬁﬁqﬁu%guﬁum’%‘aﬂﬁﬁLﬁﬂlWﬂﬂ (Generator)
wiendmdulnidely Tnelassnsfiiidsnsuanlnih 15.0 wingdad dagtuiiviinanislilnin 1a.7
wneing
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uni 2
IasensUsulsuaziudunsndadanseany leuuarlnd awin 15 wneded (ASsH 1) FUazBualATINIG
I TG Generation
Condensate Regen waste water |Heu In 393,750.0 |[MJ/he
40.0 Vhr . . . 15.0 l thr Heat out 329,962.8 [MJ/hr [Power generation 147065 [kW
w
Demin+Polishing Power 147 |Mw [Fuel Heat input 1215273 [kw
Raw water plant(A/ C) TG capacity 150 [Mw [Power consumer
87.9 l thr } |Feed water Pump 800 kW
Steam to turbine jall fan 1,600 (kW
85 3,341 laccessory pump 180 kW
Heat loss 480 117.9 /‘ Generator (Demin&polishing 138 kW
10 % iDemin 22 kW
P i Turbine | wwjww wy O e
AN AN AN I\~ JMA AN A TG 1,203 kW
21w (Gross efficiency 21 %
=4 Thermal heatloss 121528 [iow
Demineral water supply| P.bar kg
129 | thr MP steam LP steam T°C | tonhr
12 | 230 e
20 | 460 1% | 79
Black liquor MP steam b
3125 TDS/hr 10 2,827
14,000 Ki/kgds 200 230
W
437,500,000 kJ/hr
ok
800 kW Feed water ;
9 s |
"’@ 170 1239 I _ Wi | Y
i P MY M
?O l Primary air flow Secondary air flow Induce draft fan x2

Blow down 29880 | Nm'/hr % 69,840 | Nm'/hr 8 99720 | Nm'hr
1 | hr 3

500 kW 700 kw

LP steam De-sup water
3 2,760 90 522
150 130 170 5.0

a a ¢ = v 9 a a a A s v ¢ o 4 a
YU IYNUNTUATICUNANTETNUAILLINADU Iﬂﬁﬂﬂ?ﬁﬂiUUiﬂLLaxLWJJLG]JJﬂ’]ﬁNaG]LEJE]ﬂﬁBﬂ'TUVLE]U’]LLﬁz\lWﬂ’l YUIA 15 WUNeIne AUUANYIN, WeAINIEU 2557

3U# 2.7.3-1 nssvunsuantouuaslinienaunaninuioulutagiu

v o
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eazdualasinig

| TG Generation
Condensate Regen waste water {fieatin 393,750.0|M/he
©0 | e K S 150 | v Heat out 3299628 |M3e Power generation 157065 Jow
ey Demin+Polishing e ST P Ee e o
Rawwater plant(A/C) TG capacity 150 |Mw Power consumer
15 | wnr g [Feed water Puemp 80 few
Steam o twbine all fu 1600 fkw
85 3341 laccessory pump 180 kW
Heat loss 480 | 1179 [Demin&polishing 138 [kw
10 % [Demin supply pump 2 kW
TG 1200 Jiw
22 kw 22 kw |Gross efficiency 121 %
| Thermal heat 1oss 121528 Jiw
Demineral water supply Pbar kg
Dearator loss 129 | thr MP steam LP steam T,C toavhr
0 | sz 12 | 284 4 | 2m
170 20 | 460 190 | 79
Black liquor 730T/d
9500 callg 210 sioems 7
Used Ol 186L/d — 2 £l 3l e 10| §2827
10459 callg v = ‘A L 2 200 | 230
HEV 1993930 o= | - N \ = remeememee—
800 kW Feed water L2 r}' i ;
% 52 iU =7 |
"O’ m | 129 L — g
ol 1 : » I5ETR N W TR g Tk 1 P ey
”O l’ Primary air flow i Tnduce draft fin x2
Blow down 29880 | Nm'hr Y 99720 | Nen'/hr
1| e w | xw NEE

LP steam De-sup water
3 2,760 90 522
150 130 170 50

A7 USTW wdnduinszanelng 31dn, 2566

5U# 2.7.3-2 nszvaunsudnletiuas b nienaunarnuiounienduuasundasseazdenlasinis nl wieleun 14 Processed Used oil aufiu Black Liquor
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5)  n15318lWRHn
i nlaanneIaan i lndn (Generator) azdsanawialdlulasinis
6) anwauzNIsAULAIaINARtaULalWAN

n1swanleuuazlninaziiundalotiansiindudu ¥a# 2 (Recovery Boiler
No.2) wagiasosniidaluin aun 15 wngdes edngleunazlnvliduianssudis 9 vedasinis

2.7.4 NSANUIANVUES

melulesamslddalifiouulneseuiiuilasamaiielisovuds ngiu ansiedl wdnsios)
voruarrands Tudsadundsdyasniglulasimsliessasan leiiuuiidfanafusoma
Wed uay 2 AEvne Anunieesinesasiiitesndt 8.0 wes AvuefiavisuudusasUssinvdnian
uauausaiduluiiuilassnslaiiu 30 Alamms/Aale dwdusasudvesmiinau waggun
fasefunuaiiufitensnlua1uaeninvesuien asuaTINgRaIunssy S Fauansianig
595195008 ess q aelulasamsdsguil 2.7.4-1
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¥
YUY VUES

Y19DNTOVUES

L | [
nTuITIARIH 1
nTUITIARIH3
3n Unload #nsiadl

90 Unload thify
Processed Used-Oil

gaastulilidu

4 L%

yadauldiviewdn

A USTW mansSaueinseanulneg 31dm, 2567

JUN 2.7.4-1 fauanafian1anss19snelulasenis

v o a o o '3 s o o w o
davlnguiTm waled reudaunuia aosUsLsTu 911 w1 2-49
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2.8 UANWLALNITAIUAN
2.8.1 UANENNDINIALAZAITIANTS
1) undsindauaiiunieaine

aud muelusenun e ginansenudwanden Tasansuiuugauay
Fuhunissdadonszany lotuaslii aum 15 wnednd, Menuativauysal wa. 2557 seyind
uwidsiudauaiunnaeinia Uszneusae wiisletnaisafindufiu No.1 (dsedldem) nieloth
astafinduAy No.2 (1a3eednswdn) (Recovery Boiler No.1-2) #yaenanyuv1d (Lime Kiln) waz
yihenAnasiadl (Chemical Plant) WanIn1ssz1oLaiun1seINAfInIs1edl 2.8.1-1

mMendaldsundasseavidealasenisaziinisenian wifeleunansaiinduay
No.1 (Recovery Boiler No.1) Lilas1niadasdnstiengnisldauanuiu wasiasuulasnsuiianisly
Aowdswasmiioletharnaiindufiu No.2 (Recovery Boiler No.2) wagnUIgNany Y1 (Lime Kiln)
Tl U suLUaInIs5zUI8La R BM1901n 1A INUIBNEnd151AT (Chemical Plant) wsiognala
sreavdunuvasiidauaieniseniesal

1.1) wiielathasiafindudiu No.2 (Recovery Boiler No.2) 911af211a11138
Tuntswan 750 s/ lunsdinmsuanletunfagldiingm (Black Liquor) 750 sfu/u wazthsuldudn
fiNTuNTEUINNTUTURAAIN (Processed Used Oil) 186 ans/Yu dudoinds vafiwiiddey 1éun
Huageeas (TSP) Madawlasineanlad (SO,) fiweanlenveadlulnsiau (NOy) wag Total Reduced
Sulfur (TRS) TunnsmvAuuafiuniaenia fedeuainnisinniavgnddduaniuasuninuieu
Tnensafutmiinieszimelnenss (Direct Contact Evaporator) Hiawfinaududuvesiidan
mssudelifinnuidududosay 50 ludunouifnedameslavonles (S0, Tufwieuazgnaaduios
ag 50-80 ApusulUszuuthauuylnifiadin (ESP) iilemuauUsinauazess Feiluszansamly
nsmivaulaunnIrfesar 99 neuszutweannavaes dmsuingeanlenvesiulngiau (NOy) agn
muplasnsTseINAkazmsdunUiigamadalutuneumawnvsilundolethanadnduiuds
dlngidundolafsumuaulagldssuuiidawuulniatng (ESP)
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M13199 2.8.1-1 M3sEUILIaTivnIINIATRdlATINILTTEY T BNUMTIeTIgiRansenUaInaey, S1enuatuauysel w.a.2557

vunleas Jayafingaindes AadudU ANTINTILUNY
LHAINILUA AUES Laajmu aaumindl | AUS) ons TSP SO, NOx TRS TSP | SO, | NOx | TRS
¥ | gudnane | n1slua
(m) (m) (K) (m/s) (Nm®/s) | (mg/Nm’) | (ppm) | (ppm) | (ppm) | (g/s) | (g/s) | (g/s) | (g/s)
1. Lime Kiln
- Heavy Oil 100% 55.00 1.50 453 7.79 9.05 69 17 174 - 0.62 0.10 2.96 -
- Heavy Oil + Syngas+NCG 55.00 1.50 453 7.79 9.05 76 54 179 - 0.63 1.16 2,77 -
- Heavy Oil 40% Syngas+NCG 60% 55.00 1.50 453 7.79 9.05 85 46 144 40 0.77 1.09 2.45 3.49
2. Recovery Boiler 01 (Stand by) 45.00 2.00 427 12.01 26.32 100 447 225 5 2.63 | 30.80 | 11.14 | 1.27
3. Recovery Boiler 02 (750 TDS/day+ 80.00 2.00 480 13.50 42.43 85 54 179 2.4 3.61 6.00 | 14.29 | 0.98
Heavy Oil)
fan - nasRi s lus USRS EiNansEnUAInday Iﬂsﬂﬂﬁﬂ%fwgmazLﬁmaumiwamLﬁaﬂizmw Totnuagliii auin 15 wingsas, enuaduanysel w.a. 2557
A15197 2.8.1-1 (did) msizmwaﬁwmammmaﬂmamsmmﬁszﬂmwmumﬁmeﬁwaﬂswu?mmé’am, FeuRtUANY I W.A.2557
vunlsas Jayafinwainudas AUt JNIINTILUNY
WA aNaNY AANE memu gl | Anadd | 8nsnisiue Cl, HCl Cl HCl
(m) @u::?qq (K) (m/s) (Nm?/s) (mg/m>) (mg/m°) (g/s) (g/s)
1. Chlor-alkali plant 25 0.22 310 5.4 0.20 27 - 0.005 -
2. ClO; plant 25 0.10 318 3.9 0.03 27 - 0.005 -
3. HCl plant 25 0.15 310 6.8 0.10 - 144 - 0.014
fian : inausiitmuslusumseseinanssuauandon Tasmsuiulsuasfuiumananidenssay lotuaglih aun 15 wngdad, Menuatuauysel we. 2557
Favilaeusth oawea Aoutawmuia rosuaisdu d1in ni 2-51
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‘17?&5Iﬂiﬂmﬂéfa@@?ﬂLﬂ%aﬂmiﬁﬁlfﬂﬂmﬂﬂwa’lﬂ’lﬂLLUUGIIE]LﬁEN (Continuous
Ernission Monitoring System : CEMs) Tnedidasifiviinisnsiata Ussnausie fadameslneanles
(50,) Areoanlesvaslulnsiau (NOy ALTULES (Opacity) wazreandiay (O,) lududunisdarn
dyanafounnuiinun@ain CEMs lanvuall 2 seau fie

- 586U High AMmualinipeag 85 v8IAlATINIIAUA

- 586U High- High AMvunlinsesay 95 YeimfilasinIsmuun

lunsdlifnanisnvindaRnunfainanngld syuvanansadsdygiaifiou
TWdwianuau Weduteyausenaunsdndulaanidinisnaavsevganueseuazyiinisuilule
nupUARUNAneuERusEUUlMENATY

1.2) weRaAYuY1? (Lime Kiln) {finannsilvduesmgadnyuuiwuy
yaju (Rotary Lime Kiln) safwilddny ldun fuazess (TSP) Aedaieslaoanlud (SO,) wazfnw
oonlusvadlulasiau (NOy lunsmunuiuazesnsdivesuazessunnlugjargnsIusINd sy
lelmau (Cyclone Separator) e?fagﬂaamwumLﬁai’mqﬂssmﬁluﬂmwﬂmgmﬂsuaqLL%aﬁﬁmmm“LmuJ
LU aumaﬂumumzﬁuﬂuﬂé’uL%ﬂdﬁaal,mlmﬁ@amﬁaLLﬁﬂIﬁmdNLﬁaLmlMﬁez}éﬁﬂﬂ%y’a ety BUNA
wmmmiummmmﬂhm”whﬂﬂauﬂauLmai“UUU’mmLUUIWW’]amEJ (ESP) Lwam‘umua 909 u
ﬂimmaaﬂwqf%aLWQﬂmaaﬂlﬁjmwLﬂmmﬂmwauma%mas (Sulfur; S) AdussAUszneuveTomaq
WU m:uui%u,mmwmﬂizmumiﬂsmmmwmaumuLm viUfATe0en@indu (Oxidation) fu
anmaildlunsiwnlng TassnsiunsnislunsanUSunanisiiniadameslaeenles (SO,) enis
puaun s MUl Fud R unszUIuN U UR A RS eTen Tnedearivuafuzdudy
pafUsznavliiiAudenas 1.0 uaz 2.0 Aud1du uenand lasinsiinisfnssssuuthinuaionie
arnALuuen (Wet Scrubber) wiathUafadamaslnoanles wasfgesnlesvaslulnsiau (NOy)
Usgneufugaunfiniglurieanlvivesmendayuvnikuumyy (Rotary Lime Kiln) f1dndn 1,000
peralfea damaliiiusinaniveenlanveslulasiau (NOy) #1nIfifvuanIuUsEnAnSENTIe
gRavnTsy 1309 AmunAUnawesansdeutlusnaiszuiseenanlsaay (we. 2549)

mevdavdsuuameazdenlasins Munusudemanisuldugi iy
NTEUIUMIUTUANAIN (Processed Used Oil) ﬁmumsﬂ%’uﬂimmmwmwﬁaﬁmumamsﬂﬁqmu
gnavnssungS et udemamesmiendnninyurn (Lime Kiln) Uszana 14,061 das/fu
$afunsldfeTanmuas NCG 3 12,661 gnu1eAnuns/Ju (nsel Shut Down MUIEHEATY
Fanm 14 Ju fevgeinungunsallunihendefnedin ddlutaindnaglfidomaahiuliugag
HuNTEUILNTTUSUAMATM (Processed Used Oil) i@ 20,000 An/Yu wiievinsuwm 26,776
an3/¥u Tunsdl Shut Down wn3aadnsifieviinisteutiige MWsvesnaUszanu 25 Tu wlfidomas
Processed Used Oil Useunas 14 Tu Tudnsn 21,200 ans/iu vidothsumnUsyana 16,000 8015/7U
\le Cool down w30 Worm up 1A3 8adnsluteneu-ndsgentizaaiesdns wazn1s Shut Down
spuuTta 2 Aevtherdefedinm wazdonthsundesdnslunimdn awldiindundeudu) nisld
omdnhsuldudafiiunszuiunsuiuaunin deansununisliifomaanidun aamanszny
Inesdusznavvesdames warfeilunisiwendeainnszurunisudannauunldusslavudliauailu
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susuu@amdmaunu lnglidwmansenudemanisndnnsenseuiunisuananilasuesugyinliue
agla

1.3) nu18nAna15.Ad (Chemical Plant) Jagdudslulaneasmuiendn
arsiadl esnndiliduardenisamulaedsiuulunsindauazuuafaniseanuuuniudli s
ouglinannsnedl 2.8.1-1 (sia) lnemevduvdsuulasmeazidealasinishiinauasuulams
spvsuaiweIAREREAdwsesla Inemihendnansinduiazminsasiinishndome
AU (Scrubber) LileAruANAIANLITNTUTesfwRaeTuLaznIalelasnaeIaliTulUAUsE A
N3EMRAEMNTTN 09 MmuarUTinuasdeUlluenefiszuiseenainlssan w.e. 2549 Aeu
seugeandUaedsyuiusall

2)  szuuUnIUANANENIeINTA

Tassnsiinisfnsaszuuindauaiuniseiniaiieniunulsunar uazoswazing
Fanailneenlednsuldegeendusseinianisassssuiguaivremiigndnyuvid (Lime Kiln)
wagndalothasiniindufiu (Recovery Boiler) Nldniiunisinastinaagulanamnsen 2.8.1-2

dl o v a dIQ 5 ¥ ¥
A19199 2.8.1-2 szuuiivnuaiuneenanfinsalinan

unasniln uaRwsINATigny1n szuuunln UseAnsnw
Lime Kiln HUAz D09 ESP 99.45%
iadaueslneanlyd Lime Kiln 92.00%
Wet Scrubber 80.00%
Recovery Boiler HUAzoD9 ESP 99.41%
fedawlasiaoonlen Smelt Process 75.00%

P : US wdnsnusinseanwlng 31, 2566

3)  WRAINIIANANYNI9INANND LANANAY

=

lun1santgymindusuniuveanielasens anansaaniunisld 2 35015 degy
2.8.1-1 MYavldyn Al

n3ai 1 vhnisrunufneiineliAnnauainurasing q (enviuein Condensate
Tank wa¥ Black Liquor Tank) lUiw1v1a1edl Lime Kiln wazdsfinsdouluidnszuy Wet Scrubber
mﬂ'ifu?iwzizmaﬁwazamaaﬂajﬂa'awfalﬂ drufeiineliAinnduain Condensate tank way
Black Liquor Tank ¥n1552U51a2852uUMalUId158UU Quenching ¥8958UU Wet Scrubber die
anguunivesfnedourinuniswuazeasesvosh deudiiefiangumniudilutaduaarinede
$8UU Wet Scrubber 9nifusagsvunseongudesioly

nsdlfl 2 nsdlaiAu Lime Kiln 1 999 nvg g ontngaagvinn1ssausanfned
AelAnnauatnuvasing q luevhatefiemn (Incnerator) Tngldudnnisrdnndudeainuiou
3¢ wazdsfeFeuluiirsyuy Quenching ¥e3sEUY Wet Scrubber iilsangamniivesinedausiiunis
suazvessosvenit neudsiuiiangungiudlutiinduaninediessuy Wet Scrubber a1niiuis
JwsrUngeandUdawialy
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Case 1
’—' Lime Kiln *|  Quencher *| Wet Scrubber > Vent Stack
Odorous
Gases from

Process

*|  Incinerator Quencher * Wet Scrubber * Vent Stack

Case 2

P - US wdnsnusinseanwlne 31im, 2567

JU# 2.8.1-1 nmsandymindusuniuveanalasenis

4)  mstmruaAIauanUIIIaa1sidalulueniAnszuigaanaInlseudmiu
\Wwawanaus 2 Usznnauly

naiinrdadomdshuldudafiniunszuaunisufuaann (Processed Used
oil) Tumsdndunisudnuni Lime Kiln a¢ldidainds Processed Used Ol 14,061 &n3/5u Saufu
Biogas+NCG 12,661 Qﬂmﬂﬁmm/ﬁ’u d1135U Recovery BoiLerI%'L%aLwﬁx‘i 2 sUuuy Ao 1) Processed
Used Oil 185.38 &n3/1u 991U Black Liquor 750 fiu/3u %38 2) Heavy Oil 176.5 &ns/3u sufiu
Black Liquor 750 §/Su (nséifild Heavy Oil Wilolianusald Processed Used Ol 'léf witi) waz
Tunstedemdnsmuauiessuusaluliffmnldidomnas Processed Used Oil 14 Lime Kiln was
Recovery Boiler azl#ifamasmiindeitu Tnsamuaumsszuigonmadsvedsanuildidomas
Saffusianst 2 Ussamduly génumeandadiudnnufeuvesdomdusazussam tnsthdndu
AP deusnAnA VTN sIafivnienAssdansiuunuiszylilu“dsnansenga
yneInTsTIunRuazAaanden Foe fuumnasguauaumsUdesisonimdsnissliii wa.
2553 faifu ArmuRuNsUdesiivornmadsvedlsanuiild fvundudiinmrsguiagnaiuamen
dndumauouventemaudazszinn Tasthdndiumeudeundnmuinuamsuaiums
DIMAMUANNATY LTt AMsAT TN AN

snsgrumuaunsUsesivemais = AW + BX + CY + DZ

Tnedl A = Aunesguenadeiivdesiadeldiuiududemdsesuien
B = Annasgiuemadsiivdesiadelithiududemasesaien
C = Aunpspuemadeiivdesiiadlelifesssumadudemasegaie
D = Ananasgiuenadeiivdesiiadlelfidoumnasinnalutemaedaien
W = dndiuvesnusau (Heat Input) Adnidomassunanauiiu
X = dndhuvesnnudou (Heat Input) Aildannidemdsssniingiu
Y = dnduasaruieu (Heat Input) Aldanidemdsssnniusssuyd
Z

o

dnduresnuiou (Heat Input) Aldanidomasusznniiioimastinuma
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AMIUANMTITUIEDIMALFB YRl sInUnAWIMmNERdIur LT oA dusiay
UZAny Uaneianns1eit 2.8.1-3 Hapns19i 2.8.1-5

M19197 2.8.1-3 MsAIAIAIUANNISUABETIveINAdsnudRdIuTeuT B nALEves Lime Kiln
n3ad 1% Processed Used Oil 571U Biogas

dadauvesainuiou (Heat Input) ANAIUANNITTZUNEANTAHIUVDY
. flaanidanas Wawnde ¥
FUALLDYA
Processed .
. Biogas+NCG TSP SO; NOy

Used Oil
Usununslaigeinas 14,061 8n5/3u | 12,661 au.a./Hu
USunaunuseu (cal/g) ¥ 10,459 10,579

- . Y 280 505 200

J3unamnusauiavun (MJ) 21,038
dadrumimnusou 0.50 0.50

wnewe : Y A1nsgiuerasiilinanuseuveudendusiasUsennded@indssniansensiamine nss s iuasduinden
3849 MnunAsgINAIUANNISUdesitenAdsnlsslniinlug w.e. 2553
7 uamsinseiideinawedasinis

] ° ] i 4 = o & a adg v
19190 2.8.1-4 ﬂ’]iﬂ'nli]mﬂ’]ﬂ’]‘l_]?]]llﬂ']iﬂﬁﬁ]ﬁl‘ﬂ\‘i@']ﬂ’]ﬁLﬂﬁl@ﬂllﬁ@ﬂﬂ]u“uaﬂLGUE’JLWﬁ\WIELGUGUEN Recovery
Boiler n3all% Processed Used Oil 52wy Black Liquor

dadauvasninuiau (Heat Input)

ANAIUANNITTZUNEANTAHIUYDY

snuazLdun Plganianas Wawwas ¥
Processed Used Oil | Black Liquor TSP SO, NOx
USunaunshodainas 185.38 an3/U 750 AL/ U
USunauanudeu (cal/g) ¥ 10,459 9,500
- g 120 260 180
UYTUIUANUTDUNINA (MJ) 19,959
dnaiuA1AIILSU 0.52 0.48

mnewe - Y Aesgiuuraanilinauioure udenauaasUisinng 19899 InNUsen1AnsENIImMIngINTsTIHYIALAL Andou
504 muannsgumuanUdesisenadeinlssiniilva we. 2553
7 gamyingiidemaeddasinis

] ° ! ! s = Y & a adg v
$191490 2.8.1-5 ﬂ’]iﬂ’]‘U’JMF}’]ﬂ’J‘UﬂqMﬂ’ﬁ‘UﬁEJ‘EJ‘VNEJ'W’]FTLﬁﬂ(ﬂ’mﬁ@ﬁﬁ]u%@ﬂL‘UEJLW’@\‘]‘V]I‘UGUEN Recovery
Boiler nsall® Heavy Oil s2ufu Black Liquor

dndiuvesnuiou (Heat Input) | AIAIUANMITEUNEANNAREIUYDS
sngaziden ldannivainds Walnae
Heavy Oil Black Liquor TSP SO, NOy

USuaunnsioidanas 176.5 8n5/3U 750 AU/ U
USunauanudeu (cal/e) ¥ 9,821 9,500

= v g 120 260 180
YSUIUANUTBUINUA (M) 19,321
dnaiuA1AIILSU 0.51 0.49

wewe - Y Anesgiuurasniinaiuioureuvelnduiazueinng 19899 nUsen1ANsENIImMINe N TeTIHYIAkAT swInden
1394 MnunAsgIuAIUANNISUdesitenAdsnlssluiinlug we. 2553
7 nam e iigemisvedlasinis
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N13A1ANAIAENIINITIEUIBLATEN10INA LAYl UageaIsId (TSP) e
Fameslaeanlad (SO,) Awpanladuailulasiau (NO) nUassTzUIBLafivYed Lime Kiln uag
Recovery Boiler ﬁ]’lﬂﬂﬂﬂ%l%aLwﬁﬂUﬁzLﬂw Processed Used Oil, Black Liquor uag Heavy Oil 1438
#uARNIa (Mass Balance) uagdinauaiie (Emission Factor) 310 U.S.EPA. “AP-42, Compilation of Air
Pollution Emission Factors, Volume 1: Stationary Point and Area Sources” Waga11s U L"ﬁya LWA S
U917 Biogas 81989fIAMUaNEIIN U.S.EPA. “Evaluating the Air Quality, Climate & Economic
Impacts of Biogas Management Technologies (2016)” (S18a1d8ANITAIUINAIBATINITTZUNE
uaiiwneenaannsldUssaazTam@es Lime Kiln uwag Recovery Boiler wanafisn1auLan
A-3) a3UNaN13AIANTSANAN8RTINTIEUENaTN e INAlagliITaunauIaLafInMLaTiyi 151
#l 2.8.1-6 uazasunanisaansaladudulafivnseinialagliisaunanauazfguuaiiy
megndsinusyuuiitauaivnsemeieuiisuiummunuveslassnsdiasei 2.8.1-7

ANNITATUIUAIAIIULTUTUNANYNI981N1AUDY Recovery Boiler uag Lime Kiln
Ingldanuaiy wuin AeNuLtuLaiyneIndlufvil TSP, SO, uag NO, MeudInIsiiusiia
Fowdnhiuldudfiunszuiumsuuaunmialinnlunifilasenslésueygalumesy EIA
o w.e. 2557 dadu ArmuguuafivnseinmannUaesssuienendsnsdivsindomaimuld
uiHunsrUINMIUSuannmueslasinsissinaduaifunuiléueugelusieau A Wel
w6 2557 agUsnINTIzUIBLaTiuNIIo AN EnduUA suuUasssaztdonlasinsdansned
2.8.1-8
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M131991 2.8.1-6 HAN1IAANTTAIANENTINTTEUIBLaTivneINAlaeldTBaunALaLaEMIAMLATY

WL UaN¥NI9aINIA UsznnuazUiunasdiowmas SATTTe
kg/day ‘ g/s

NsHARUNR

Lime Kiln PM Processed Used Oil 14,061 §#15/1% + 9740.92 112.74
SO, Biogas +NCG 12,661 anu1aniins/ 716.03 8.29
NOx u 200.00 2.31

Recovery Boiler PM Processed Used Oil 186 &#15/7U + 25892.25 299.68
SOz Black Liquor 750 §1/7u 2017.38 23.35
NOx 57577 6.66

ngaiuszuuendafitedann (Biogas) Wurian 14 Ju (wuuil 1)

Lime Kiln PM Processed Used Oil 20,000 §#15/11 9798.00 113.40
SO, 828.00 9.58
NOx 205.60 2.38

Recovery Boiler PM Processed Used Oil 186 &#15/3U + 25892.25 299.68
SO; Black Liquor 750 §i1/7u 2017.38 23.35
NOx 575.77 6.66

ngaiuszuumeniafitedann (Biogas) Wuian 14 Ju (wuuil 2)

Lime Kiln PM Heavy Oil 26,776 a3/ 9626.51 111.42
SO, 1492.33 17.27
NOx 237.11 2.74

Recovery Boiler PM Heavy Oil 177 @n3/3u + Black 25890.59 299.66
SO, Liquor 750 §114/7u 2020.71 23.39
NOx 575.85 6.66

vgaRueIasdng Wuan 14 Ju

Recovery Boiler PM Processed Used Oil 21,200 &n5/71 209.88 2.43
SO, 419.76 4.86
NOx 48.34 0.56

Recovery Boiler PM Heavy Oil 16,000 &a3/7u 15.84 0.18
SO, 633.60 7.33
NOx 46.08 0.53

31 : Awallag USEN Loded AauTawnuYid AesUalstu I11n, 2566
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M13199 2.8.1-7 aguAmnududunaivnisernielagliitaunaiiauasigaaiiy

AU UTUNANENI9DINA

nsad \Wounas TSP (mg/m>) l SO (ppm) ‘ NOy (ppm)

erY |eas7?| so¥ | er” |eas7?| sto¥ | Er? |east¥| so¥

1. n1snanun® (Normal case)

Lime Kiln Processed Used Oil 14,061 L/day + 68.52 85 280 5.60 46 502 135.96 144 200
biogas+NCG 12,661 ma/day
Recovery Boiler Processed Used Qil 186 L/day + black 41.67 - 12 52.56 - 260 83.48 - 180
liquor 750 ton/day

2. Shut Down $$uUU (Worst case)
2.1 Shut Down %u28Kan Biogas (147u)

Lime Kiln Processed Used Qil 20,000 L/day 68.92 - 240 6.47 - 950 139.76 - 200

Recovery Boiler Processed Used Qil 186 L/day + black 41.67 - 120 52.56 - 260 83.48 - 180
liquor 750 ton/day

2.2 Shut Down %#u28Kan Biogas (147u)

Lime Kiln heavy oil 26,776 L/day 67.71 69 240 11.67 17 950 161.18 174 200
Recovery Boiler heavy oil 177 L/day + black liquor 750 41.67 85 120 52.64 54 260 83.49 179 180
ton/day
2.3 Shut Down 1309305 (145w) ¥
Recovery Boiler Processed Used Oil 21,200 L/day 0.34 - 120 10.94 . 260 7.01 - 180
Recovery Boiler heavy oil 16,000 L/day 0.03 - 120 16.51 - 260 6.68 - 180

wnewe - Y aenududusaesnsnisseuietaivnisemaimwindeglifnuuaiy

7 AmuaudnsInssyuguaivnienanUaesedlasinisnuiissyly “sienunsinseinansenudwinden lasinisusulsuasiiniunisndndonseans ledwaglvi vuin 15 wneging
enuatuanysel, 25577

3/ a & a Y a1 a‘vLy ° ' ' e a I o & a dlﬁLV e o o = o o o
nsdil@oindmandadenilaannisauinainnsgiuauannsUassfitenimdevedssnunudadiuveademdsildunasuseinn (InA13999 4.1-4 83 A15199 4.1-6) UseN1ANTENTI
PRAMNTIN 1309 AMvuarUiIIavesasioUulueInAfisyuIeeanINlssu (.A.2549) warUszn1AnIznsimingInssssuyAuazduindon 1399 fMmuaninsgumuAunsUdesfisenamdeain
Tsaluinlual w.a.2553 (Fowm@sindunieuiumn)

" n3d] Shut Down 1A3043nT Lime Kiln 9gvgandn visil lasan156es Cool down wag Warm up 1384303 Recovery Boiler 3wiliiin1sldioinas Processed Used Oil w3 Heavy Oil

v o a o % I3 s & o o
Favilaeusoy e Asudaunuvia AosUatstu 91in N1 2-58



senuMsivasunlaineadenlassmsiunenunsussiiunanssnudunasy

Tassnsusuusuasiiudunisdndenseay Tetduagluih awn 15 wnzdnd (Asad 1)

unil 2

TyazdunlaTinig

A151991 2.8.1-8 §RIIN1TITUIENANYNBINAVDILATINTAENAUURBULUAIT1waLD8AlATINTS

Yundaas %’agaﬁwﬁaanmnﬂéaq AUty ANTINTIZUY
WHaINILUA AUES Lm:;mu 2aunnd | A RTINS TSP SO, NOx TRS TSP SO2 NOx TRS
* | gudnane | Y e ¥
(m) (m) (K) (m/s) (Nm>/s) | (mg/Nm?) | (ppm) | (ppm) | (ppm) (g/s) (g/s) (g/s) (g/s)
1. Recovery Boiler 80.00 2.00 480.00 13.50 42.43 85 54 179 24 3.61 6.00 14.29 0.98
AnsgIuadlslnia ¥ 120 260 180 - - - - -
2. Lime Kiln * | ss00 | 150 | as300 | 779 9.05 85 46 194 | 40” | 077 | 109 | 245 | 349
AmunaTinIualy EIA ¥ 85 46 144 - 0.77 | 1.09 | 2.45 -
ARsgIuvadlseuananTI ¥ 320 60 200 - - - - -
vanews : ¥ a1 usseinavie 760 SaaumsUsen gamgll 25 ssrnwaliea fan1izsuia uazuTinaseendiaulunisinlviiFosas 7

Jadun1suan

Z Usgnensensiningnssssuyfuasdaundey 159 dmuaninsgiumuaunsldesisenniamdeaintssiniilug we.2553 (dundudugema)
¥ e sinnginansenudwinden lasan1susulsuaziadunisudnagenseay lothuag i awin 15 wngind, stenuatuanysal w.e.2557
Y YsgnAnTensIgeannIsu 5e AMmvueAUiinavesmsidevuluainmaiissuieeanainlsanu w.a.2549

5 §1989A107193§ 149N Ohio Environmental Protection Agency lagfinunaianududuvas TRS d1m3u Recovery Boiler luitfiu 5.00 ppm uaz Lime Kiln iifiu 40 ppm

nsaAuiun1Und Lime Kiln 14 Processed Used Oil aufiu Biogas+NCG wag Recovery Boiler 14 Black Liquor $3ufU Processed Used Oil

nsedl Shutdown wiaendn Biogas Wuiian 14 Ju A3Uuuunisldiemndweunasinidauaiiy 2 wuu fie (1) Recovery Boiler 1% Processed Used Ol 5auffu Black Liquor waz Lime Kiln 14

Processed Used Oil wag (2) Recovery Boiler 14 Heavy Oil 331U Black Liquor a Lime Kiln 14 Heavy Oil lngvis 2 suuuunisldiiiownds fidnanuidudunagsninnisssuiguaivyneiniaan
JaaesrunevealAsanIsiyiniu

* N3l Shut Down ie3esdng Wuan 14 Ju aglilaldau Lime Kiln 9zi@iuia3osdng Recovery Boiler Wie Stop-Start Up iuvian 7 $u wawse Black Liquor Wuvian 7 Ju fyduuunisldiemawes
wasriuiinuafiy 2 WUy fie (1) Recovery Boiler 14 Processed Used Oil w3 Heavy Oil lagiis 2 Unuumsligeinds dannududuuagdnmssuiguaiuniioinisnldesssuievedlasinig

Wiy
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WIgueuA1nIINITsEUIELaiyn190IN1ATa4lATINI SN seulus891UnIs
As1zIiRansENUA WIna ey (LHd ot wdaunduwen) wazn1eaUa gunUads1gaztd gnlasInng
(Indfulduaminszuiunisuuamunin (Processed Used Oil) unusiuien) Aannsein 2.8.1-9

A15797l 2.8.1-9 LU%ULﬁaumé’mwmsszmauaﬁwnmmﬂGuaﬂmqmsmmﬁizqhiwmums
AlAsevnansenud swandeoy (914 anasiifuen) wavniendaula sunlag
swandealasinis hiuldudifiunssuiunsuiuamnain (Processed Used
oil) unuthshuan)

ANAULTUTY dMIINTTIZUY
widsiulla | Avtinsaada y ABNAINT v AENEINIs
EIA a EIA o
wasuulag wagulas
TSP 85 85 0.77 0.77
SO, 46 46 1.09 1.09
Lime Klin
NOx 144 144 2.45 2.45
TRS 40 40 3.49 3.49
Recovery TSP 85 85 3.61 3.61
Boiler SO, 54 54 6.00 6.00
NOx 179 179 14.29 14.29
TRS 2.4 2.4 0.98 0.98

wewe ;Y enunsiessinanseudaiandey lasinsusulsuasiiaiunsudagenseavletiuaglii awin 15 wnegingd
atuauysel, wgAdnigw 2557

i - U nandnminseaulne s1im, 2567
3)  HaNIIAIIINAMUAINBINIAINUEDY

Tassnsléfnaintildudafiunssuaunisusunanm (Processed Used Oil)
unaaedldly Lime Kiln sevinafoulssieu-nguaiay 2565 Wienaaeuitaiunsatanldidu
Fowddls szuumuaunseninduazszuuthdauafivimasnieanusamuaulineliiauanseny
Tudnuwmuedimuduld Seldvinisnmatauaimeiniainyassszuts Lime Kitn Tugasdifinnsld
\Jonas Processed Used Ol ilotuil 17 WawN1AN 2565 vin1snsiaiatuduil TSP, SO, way NOx
dessuiflufunamannainnuamernadel fidemashiiunn sewind 2563-2566 wutn
ANUNTUNaNeIeINAluGYT TSP, SO, wag NOx diAnlikanaefuuinin Han15¢sIainAnAn
o1mAanUaosdounds 4 I semined 2563-2566 wuin daregluinasiuinsgiuniuidivualy
euNMITATIsinansnudwnden Tasnsuivsuasiufunisndndonseany Teduay
I yunm 15 wngdnd atuauysel, ngadniou 2557 uansiamsneil 2.8.1-10
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4) wan1snsIvdanmnIwanAluussenAlaealy

wansnsavinaanwemaluussenalagiall founds 4 U sewinel 2563-
2566 wuin drdiinsaindareglunueiunsgunalsemAnunsIINIAsIndaLuiA atui
24 (w.A. 2547) 1304 ﬁmummmgm@mmwmmﬂimﬂ"ﬂﬂ Avualiiuaveas (TSP) Aady 24
F2lue duazessvurnliiiu 10 luaseu (PM10) Anade 24 F2lus wazArvdaimeslaeanlesly
ussemelagiild Anade 24 $lus iRy 0.33 fadnsw/gnuiadiuns 0.12 Sadnsu/gnuiaiiums
wag 0.12 nilsdnlududru audw uagAwlulasiausenlud wwie 1 $alus Saeglunusi
1NATFILANNUTENIANUENTINNITAIUINGDNWANG aTUR 33 (WA, 2552) 1509 AnuANIATEIL
Arfglulnsiausenledluussernialagsiald dmualaiiiu 0.17 wilsdrulududiu wanad
59 2.8.1-11
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M13197 2.8.1-10 NANIATIVIAAMNNEINFAIINUABITRUNGY 4 U 581I19T 2563-2566

AMNTNBINIARINUAB U
e A o gmgd | s | 00 | agnudy 1P ” = ” TRS ” NOXU
wnaInauaNy : (OC;’ (/s) n1slvia %) A2 9NIINT AU 9NIINT AU 9NIINT AU 9NIINT
(m*/s) sy ST sy ST sy T sty STUNY
(mg/m?) (g/s) (ppm) (g/s) (ppm) (g/s) (ppm) (g/s)
Recovery Boiler No.2 (Outlet)
22 WEWNAU 2563 165.33 21.13 37.27 16.67 7 0.22 <13 =¥ 0.10 0.02 61 5.38
21 ‘wqﬂ%mau 2563 164.33 14.40 25.35 17.13 0.05 <13 - % 0.78 0.02 126 5.83
22 weuwn1Au 2564 163.17 35.64 42.03 14.53 11 0.43 <13 =¥ 0.46 0.02 78 5.45
22 quﬁmau 2564 158.50 19.10 32.09 21.65 10 0.35 <13 =¥ 0.78 0.02 95 6.51
17 wewnAu 2565 176.50 21.68 35.78 19.58 26 0.72 <13 - % 0.69 - 145 7.41
12 ‘Wi]?ﬁﬂwu 2565 156.50 18.69 33.00 18.45 a 0.13 1.3 0.11 0.60 0.2 84 5.38
16 wewn1AU 2566 167.00 19.50 33.87 17.97 0.17 <13 =% 0.56 0.02 63 3.59
inausifiinuue <85 3.61 <54 6.00 <24 0.98 <179 14.29
Lime Kiln
22 WOWAIAY 2563
- Inlet 233.1 10.00 9.34 18.74 6,225 - - - - - - -
- Outlet 83.0 6.63 7.10 26.67 7 0.02 <13 =% 32.29 0.02 63 1.34
21 AN 2563
- Inlet 220.83 25.57 26.20 14.17 6,450 - - - - - - -
- Outlet 74.50 4.63 5.15 26.18 6 0.03 2 0.03 14.91 0.02 75 0.59
22 WaWAAU 2564
- Inlet 169.38 10.82 11.08 22.12 20,467 208.67 - - - - - -
- Outlet 71.33 6.60 7.35 26.55 5 0.02 <13 - ¥ 3.01 0.02 113 1.51
22 WeAINNYY 2564
- Inlet 220.25 13.72 11.55 29.39 14,366 184.54 - - - - - -
- Outlet 85.00 6.08 6.38 28.05 10 0.06 4 0.06 19.89 0.02 13 0.13
Favilaeusth oawea Aoutawmuia rosuaisdu d1in i 2-62
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A5197l 2.8.1-10 (di) HansnsIRInRMAMEIMARINYdDounds 4 U sewinell 2563-2566

AMNINDINIAIINURBITTUY
- o 9137 z TSP SO, TRS NOx
e aaunndl | A2 AT = = = =
uvasndauaie : (OC; e Aslva o A M5IN15 A M5INS A M5IN15 AN | BRSNS
(m*/s) idudiy STUNY wdudiy STUNY sy STUNY wdudiy STUTY
(mg/m?) (g/s) (ppm) (g/s) (ppm) (g/s) (ppm) (g/s)
Lime Kiln (si8)
17 wguwn1Au 2565
- Inlet 219.00 15.48 14.35 22.33 18,784 226.24 - - - - - -
- Outlet 77.00 8.52 8.95 29.60 3 0.02 <13 - ¥ 27.61 - 84 1.22
12 WyAINNgY 2565
- Inlet 218.50 18.22 16.46 24.79 25,012 320.81 - - - - - -
- Qutlet 74.33 7.10 7.94 25.94 26 0.14 1.3 0.03 17.50 0.13 48 0.58
7 1Qu1eu 2566
- Inlet 206.92 15.26 15.32 18.13 6,758 72.90 - - - - - -
- Qutlet 73.50 571 572 33.24 5 0.02 <13 - % 13.79 0.07 63 0.57
neusifinnuun Outlet ¥ <85 0.77 <46 4.09 <40 3.49 <144 2.45

vinewe) : ¥ inausifidiviue Outlet aus1eumsinszinansenudwinden lnsin1susuusuaziiudunisadndenseay lotuarlnd awin 15 wnednd atuanysal, ngadnieu 2557

* nansesvinddesnii 1.3 ppm wiotesnin 3.4 mg/m’ amnsarunasninisssuieaisls
1 : enunansufiRauuasnistesiusazudilunanseudwadeuuazinsnisinmuasiadeunansenudanndon lasainmsuiulsuasiiudunisedndonsyany leuaglih awn 15 wngded sewingd

2563-2566
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M13199 2.8.1-11 HamInsIvianun e naluusseMalaealudeunds 4 U sendned 2563-2566

NANIIATIIN
9n57390 Fuil TSP 24 hr. PM10 24 hr. SO, 1 hr. SO, 24 hr. NO; 1 hr.
(mg/m?) (mg/m?) (ppm) (ppm) (ppm)

1. Uhunng 14-21 wgwnau 2563 0.031-0.044 0.024-0.033 0.003-0.041 0.004-0.017 0.003-0.041
11-18 Wi]ﬂ“\?]ﬂ”lﬂu 2563 0.050-0.126 0.034-0.093 <0.001-0.008 <0.001-0.008 <0.001-0.018

18-25 wgwnnau 2564 0.016-0.039 0.009-0.027 0.001-0.002 0.001-0.002 <0.001-0.010

17-24 Wi]ﬂ“\?]ﬂ”lﬂu 2564 0.051-0.080 0.029-0.048 <0.001-0.007 <0.001-0.007 0.001-0.004

11-18 weunAuN 2565 0.029-0.038 0.018-0.029 <0.001-0.001 <0.001-0.001 0.002-0.012

2-9 ‘Wi]ﬂ%ﬂ?*ﬂ‘u 2565 0.087-0.123 0.054-0.071 0.002-0.009 0.003-0.009 <0.001-0.006

12-19 weunAuN 2566 0.035-0.064 0.024-0.049 0.008-0.024 0.011-0.016 <0.001-0.026

2. mg'ﬂml,ﬁ'mmu%aﬁw 14-21 wgunAu 2563 0.041-0.075 0.022-0.035 0.001-0.031 0.001-0.010 0.001-0.031
11-18 Wi]ﬂ“\?]ﬂ’lﬂu 2563 0.051-0.136 0.029-0.088 0.002-0.006 0.002-0.006 <0.001-0.008

18-25 wgwnnau 2564 0.024-0.074 0.007-0.061 0.003-0.005 0.003-0.005 <0.001-0.007

17-24 wqﬂ%mau 2564 0.043-0.077 0.026-0.051 <0.001-0.004 <0.001-0.004 <0.001-0.021

11-18 weunAN 2565 0.022-0.047 0.014-0.037 0.005-0.007 0.005-0.007 0.001-0.008

2-9 Wqﬂ%ﬂﬂﬁu 2565 0.067-0.099 0.051-0.078 0.004-0.006 0.004-0.006 0.004-0.006

12-19 weunAu 2566 0.046-0.061 0.034-0.055 0.004-0.019 0.006-0.012 <0.001-0.013

3. UUREAse 14-21 wgunAu 2563 0.053-0.091 0.024-0.037 <0.001-0.010 0.003-0.009 <0.001-0.010
11-18 wqm%mau 2563 0.070-0.131 0.044-0.089 0.002-0.026 0.002-0.021 <0.001-0.017

18-25 wewnnau 2564 0.040-0.067 0.020-0.032 0.001-0.008 0.001-0.008 <0.001-0.009

17-24 quﬁmau 2564 0.050-0.117 0.028-0.057 <0.001-0.008 <0.001-0.008 <0.001-0.005

11-18 weunAN 2565 0.019-0.039 0.010-0.031 0.002-0.009 0.002-0.009 0.003-0.011

2-9 Wqﬂ%ﬂ’]ﬂu 2565 0.088-0.137 0.061-0.095 0.003-0.006 0.003-0.006 <0.001-0.008

12-19 weunAu 2566 0.033-0.084 0.020-0.054 0.001-0.011 0.004-0.005 0.001-0.024
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AT 2.8.1-11 (f8) HanIaTainnunmernAluusssInelaeludounda 4 U semingd) 2563-2566

NAN1IATIVIN
90n52390 Fuil TSP 24 hr. PM10 24 hr. SO, 1 hr. SO, 24 hr. NO; 1 hr.
(mg/m?) (mg/m?) (ppm) (ppm) (ppm)

4. Jolwsaiqunsna 14-21 WuAAL 2563 0.048-0.069 0.024-0.036 <0.001-0.015 <0.001-0.004 <0.001-0.015
11-18 WeeRnou 2563 0.044-0.112 0.037-0.102 0.001-0.003 0.001-0.003 <0.001-0.018
18-25 WuAAL 2564 0.036-0.057 0.019-0.034 0.002-0.003 0.002-0.003 <0.001-0.009
17-24 weRnou 2564 0.044-0.082 0.035-0.058 <0.001-0.001 <0.001-0.003 <0.001-0.014
11-18 WuAAL 2565 0.032-0.059 0.017-0.037 0.002-0.003 0.002-0.003 <0.001-0.009
2-9 WaFRnoY 2565 0.078-0.104 0.056-0.074 0.002-0.008 0.002-0.008 0.003-0.009
12-19 WQuAIAL 2566 0.074-0.127 0.056-0.085 0.002-0.026 0.008-0.015 <0.001-0.017

NINTFIU <0.33 ¥ <0.12 ¥ <0.30 ¥ <0.12 <0.17 ¥

Wmsg - Y UseniAnauznssun1siandeuniennd aduil 24 (w.a. 2547) 1309 Amuauinsgiuaunwenaluussenalaeiall
7 YsgnAnEnIIUNISAIMINaouwIRaTUT 21 (W..2544) Fesivununasgiuaiedamasiaeenladluusseinialaeiilulunan 1 9lus

¥ UsnAnnznsIUNISAMINGONWIIYIR atufl 33 (W.e. 2552) 5e3 Mvuannsgiumiglulasauesnlenluusseinialaeiialy

1 enuwanmufiRnusnesnisdesiunazuilunansenudanadonuaginnsnsinnunmsgeunansenudannde lasinsuiuusuasiiadunisndadenszany leuiuaglii awn 15 wnednd szwined

2563-2566
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2.8.2 Wndunazn159nNg
1) uvasnuIwazUsuuge

MNTBNUMTIATIERaNTENUAWINdDY TAssnsUSUUTuazI AN THER
Honszawletuaglni auia 15 wngias aduauysal, wgAIn1eu 2557 wuin fgustanun
13,435 gnunariuns/fu IneddeiiinanAetasusssriuveandneu 6 gnuiadans/Su thasune
flanszuundninld 360 gnuiafiuns/fu drszuiedsanusielouharsidndudu 300
anuIAfans/Su uasinderinnesdndenseay 12,769 gnuierians/fu

Mendnudsunlaseazidealasans szt doindy 13,051 anuIAnLuURT/ T
Tnethidediinaniainsusesriuvesniinay 6 anuIAnluns/Ju thszueisansyuunanily 168
anuIAAWRS/ T dhsvunefannuelethansiedinduiu 108 anNuIAAIRT/ U waztduannswan
Wonszaw 12,769 anuIAfiuns/Ju Tnosiuudusnanindeanaiiesaniinisenidniadessns
ﬂizU’JUﬂ’lsmamiaﬁ’lLLaﬂWWW (Recovery Boiler No.1, Turbine No.1 wag Generator No.1) hagIguu
Gasifier uanaFIA5197 2.8.2-1
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A1519% 2.8.2-1 US1NaUtL@8LaznIsannNIsnaukariaLUasuwladsneasdentasinig

dude
undenuila U3 (gnunaniums/u) . . U
- — A15U1UR/N159ANS
EIA 2557 nasasunlag
1. i ldwminanu
1.1 tldveaniing 6 6 dndsludafissuutdaiude wid 1 lunsuimsinnsing Taiasuntas
2. igvuﬂ%’uﬂiqqmﬂqwﬁq U3HN deuATII gnamnssu 1An
2.1 syvunaninld 360 168 Taiasuntas
39U 366 174

3. pswdalevuazluiih
3.1 milduifelovhanaiedinduiu 300 108 1) qadeludulednidignazuiunisadnniy BA 2557 wiriy ANRIINATEALEN

1,450 au.al./5u wavnevdauasuulas wihiu 737 ava/Yu Recovery Boiler No.1,

2) dnhdeludedissuuthdmings wid 1 lunsusmsinns Turbine No.1 uay
108 UTEN @81uATINY @RamMngsu 911n a1 EIA 2557 Wiy Generator No.1)
300 au.4l./5u wazmevdadasuulas Wiy 108 au.a/fu
39U 300 108
4. mswandonszane
4.1 dildlunszuunisaendents 56 56 dndeludafissuutdaiude wid 1 lunsuimsiansing Taiasuntas
4.2 {l¥lunnséradeownd 3,873 3,873 U agmns i gaanvnssy $1rin Tadsuntas
4.3 {il¥lunnsienidedonasiulaeonles 3,700 3,700 TaliAsuuas
4.4 llunsSunruoser 370 370 Taidsuntas
4.5 {l¥lumheszetinem 4,770 4,770 Tadsuntas
1.6 hl#lunszuruniseeniudents 2 - - GRGE[RY LinAsuuas
FavlaeusTh aed roudaunusia aesUalstiu $ain 7N 2-67
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A15199 2.8.2-1 (Aa) USUNUULAsWALN1SIANISNDULAL AL UAEULUAIT18aLLDYALATINIG

nde
unasnuila U3y (gnunaniuns/u) e LR
. n1sUnda/n13dnnag
EIA 2557 V| wasasuuuas
4. MswAndanszaY (do)
0.7 dldlumsdradenaed - - 1) hgnisiudefiand sia BIA 2557 uasvdauAsuutas Wity [ERIGIRIES
1,314 au.u./3u
2) ignsTuuniudaodn 2 e BIA 2557 waendaudsuutas
winifu 400 au.a/3u
4.8 hl¥lumbeszmeiing 2 - - \ig Recovery Boiler No.2 Tyiasuutas
0.9 hl#lunstuuudesed 2 - - nyudsunauintdlussuy TainAeuudas
4.10 dlHlumiendnasiad - - nauluivansiaiindululdlunseuiunisnde [ERICIRIES
394 12,769 12,769
5. sanfuiizifen
5.1 snthiuiidden - - GRGERY Thsiiriumativauds
lusah
594 - - -
saumavyn 13,435 13,051 -

newe) ;¥ s1enunslienginansenudainten lasinsuiulguasisdunseaniienseaulenuazlii wuia 15 wneded aduauysel, ngedniew 2557

7 spuniiund@idey 1.7 Gas/ms1auns/ i 61989910 in3esdnd gaudulsatl. Ianssuussun, 2536

A USTW wandueinseanulng 31w, 2567
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2) N1saANISUNLEe
2.1) AauEINIsatun1sUIUALNLEY

ssvuiinundsvesngulssnuduszuutidadidsnuuaznouids
(Activated Sludge) $1uu 2 uvia Tnaunsil 1 flanuannsolunsdadnds 30,400 anuAiRg/ U
waguedt 2 Sanuanansolumstiatde 33,700 anuIAAIRS/ U AAENINTaSRS UL AT 2
Ws Wiy 64,100 gnunarians/fu TasuTen aenu asivvi geamngsy $1dn vimihdilunnsudms
Fansquanariigadnwsruutitaiudsliiuynlssnulungalsanuiimaiagldsuluaunn
UsznauRants d1udl 101 Tumstrdndndennnsulssnugramnssuiseuiosuda fvuanasi
msfuihidedszuuuazauanmsalunstiiaiidsevdinistiitanuasnedl 2.8.2-2 wwuis
Fupounistindide wanafiguil 2.8.2-1 sansamnianua i mdsusEUUTTTe Sounds 4 T
Tusgningd) 2563-2566 wansisansnedl 2.8.2-3 wuin danegluinamisnasgiunuimun

a [J L3 (% ’.f 2 v o o goj =
$19719N 2.8.2-2 mviumﬂm%miiumLaEJLmsw‘uLLazmmmmaﬂumim‘ummLaﬁl

, ssuuthUainde wisii 1 Y ssuuthUainde uisdi 2
318113 /Yl . -
VIV V1N VIV V1N
9nT1NTIna m’/day 30,400 30,400 33,700 33,700
Tlof mg/l 657 20 1,276 20
YadayIuany mg/| 328 50 1,730 50

e : ¥ sguutinundeusian 1 wagwieh 2 Uimnsdanslaguism aena asnie geanvnsst 37in laeu3en waasdnginsnving
drin ardaihdeluthianssuuiidainde wishl 1 winiu

- U nandsinseaulne s1im, 2567
2.2) dannigniady

nsdanisindevedasnisiogluauiufinveuresuien aeu Az
gnamngs 9110 agldsruutiintnids wisdl 1 auin 30,400 gnuiafiuns Sefisuuthtaunde
sl 1 azfinsamnaeunmuamihvesudazeuas 1 st edhseTiaanmihlmdulumuinst
N908NUUULALAARISEUU COD Online iileRnnunsraaouuazuiladymildogaiurhnsiiiowydn
AmuamthfirLfnUNR dlutafiiiuswuihannsauimsiamsauamihidldegnedusyansam
el Tassnsiivestnuingniduune 15,200 gnunadiuns desessuiinfislsishunasinsgiusag

(%
=]

nauluUUnln siail
- winfnnsdiuunliuvesdeyanmnmihannssuaunssdaduuiliugs
y3ernninAAuAN winumuANIzdeInRaeumaiaLazuiluieJostuliliuvafiTone
TngmsnsaapuauansnvesssuuthatdeiiflegBnsruuiannsaiunmssiidenssuuiia
Hoymldndela dldelddudsulildBnszuunildunsiiiadioudladnssuuniaiiduman

- mnsvvuiiUaideniied dnsruulianunsasuniseuinenseuun g
Taylel 1a5ams9eiiansanvganssuIunsnan ianuauedlssauviug
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srenunsasullaazdunlasinstusenunsUssiiuranssnuiuinass unil 2

IasensUsulsuaziudunsndadanseay letuaslni awn 15 wnzded (ASe 1) FeadealAsINIg
anlazams
13,435 au.a/ 3y
wazNUIEN
amuashigammnisy 1
1
13,800 au,31/ 3w Final
Pre-sedimentation Aeration basin |l Sedimentation Aeration basin N Sedimentation o
Basin ¥ stage 1 Basin 1 I stage 2 Basin 2 .“
! ! Basin
T H T : T T
: 5 | . E Z
1 = 1 ! 1
! a8 1 ° 1
ot R | @ [ ]
1 =
: i PooE 8! |
! . | ! I~ ! % i Emergency Pond J\_ Retention Pond
' b ] Excessshudge ___________ i 1] as200 sy j (30,400 Au.1.)
: : : Excess sludge 1
b 8 B a6 b b sttt 6 4 et 8 i S TR B i )
5 P 4
el
@ i
! Sludge
i S Effluent to
! ; Mae-Klong river
] i 27,235 oL/
i H
i i
i i
i v
1
i Sludge Sludge cake be used as fuel to
.- Sludgepress [=======c-eccssccsssscseeees————— > i
Dewatering CFB boiler of SKIC
famshauvesszuuihdmiidadaunms ursi 1 v 30,400 gnnAdmnsiu
vinuiin
avwnilignamnyy
diiia
% Final
BN AL Pre-sedimentation Aeration basin Sedimentation Aeration basin Sedimentation "
x 1 e g
Basin ] stage 1 Basin 1 1 stage 2 Basin 2
: : Basin
T ' T i r v on-spec.
I . | ' ! ] 1
N . 8 ‘ :
ot O & O 5
£
PoooE g §i :‘
[ RSANES Lt e 2 i i 4 =\ a! :
i o e Excesssiudge HE S ! ! Effluent
: ! i Excess shidge __TTTTTTTTTT '
g L s :
- N A
@ 1
E Shudge WM qgeh qauda
: Thickener -
! - Aldesnaginiiusinass 29,673 21477
E i - Tiludaumsndn 1,254 1,254
i "
i ! - Mluszuminiaingo 2,190 3349
' ; - Waaidulsf 583 799
E E - Wluituiimainuns 0 6821
1 ¥
|
H Sludge
g Sludgepress [ -——------------------os-oooooo +  Sludge cake be used as fuel to
Dewatering
famminuwesszuuiaiudssunas uvsfl 2 mna 33,700 gnuann s/
1109 : hitsnamiiusinaessaggsu 56,908 gnunadimsu ranqui 48,712 gmumAAs/Au
N ﬂiﬁqmﬁurhﬂﬁﬂ"i?mazr']'ammﬁnffmfﬁﬁ'ﬂa?yﬁiwuﬂwﬁwﬁyuﬁuﬁﬂmfwﬁa'lﬂ"ﬁ"w
* Yoo
® 3AARRY COD online PR #1 DO Oniine
ﬁy'uﬁumn'[iwmﬂan
44' a s a 1% o & a a A H o <
N YINUNTUAIISHANANTIENUANLLINA DN Iﬂiﬂﬂ?iUSUU‘%QLLaSLWN Wwunsuasdensyawletnarliin vuia 15 wneind
aduauysel, wgednigu 2557
d' v 3 o w 9; a a [ QI 14 U
E'U'Vl 2.8.2-1 LHUNIYUNDUNITUIUAUEY BINUTIBITUNITIATISUNANTENUAILLINA DU IﬂiﬂﬂTﬁJiUﬂ?ﬂ
a a a A ‘1 S vL ﬂ I ¢ a
LAZINLRNNITNA A DNTEANBIBULAZ N JUR 15 WneIsa QUU?{NUU I8, NeFINYY 2557

v o
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M13799 2.8.2-3 HANIATIVIRAUN NS ILITUUUNTR Sounds 4 U lusenined 2563-2566

AtngIIN Avetd 2563 2564 2565 2566 WINTFIU
pH
- Inf. - 6.2-11.5 6.2-7.1 6.0-7.3 6.3-7.0 Tainviun
- Eff. - 7174 6.4-7.4 6.4-7.4 6.8-7.4 5.5-9.0
BOD
- Inf. mg/L | 441.2-3172.5 | <2.0-1,204.5 | 2.14.3-7635 | 3055-794.0 | laifwun
- Eff. me/L <2.0-8.0 <2.0-5.3 <2.0-7.7 <2.0-3.6 <20
COoD
1,242.2- 1,186.0- 1,347.7- e
- Inf. mg/L 76.9-3,168.3 Tinwun
16,103.5 4,175.6 1,851.4
- Eff. me/L 73.3-107.8 65.7-95.0 73.9-138.3 86.2-127.7 <270¥
Ss
197.0- e
- Inf. me/L 14.0-3,110.0 | 180.0-3,230.0 150-690 lainvun
16,915.0
- Eff. me/L 7.0-28.0 6.0-18.0 5.0-21.0 7-13 <40¥
TDS
1,780.0- 2,240-2,940 .
- Inf. me/L 1,840-7,060 | 1,460-3,240 Tainvun
3,240.0
1,520.0- 1,992-2,260 y
- Eff. mg/L 1,252-1,808 | 1,244-2,096 <3,000
2,296.0
Conductivity
- Inf. mS/cm 2.08-3.86 2.64-3.35 2.69-3.66 3.07-4.01 Tainvun
- Eff. mS/cm 2.43-3.19 1.88-3.28 2.67-3.51 3.09-3.72 Lsifviun
Flow rate
- Inf. m’>/d | 5,784-21,360 | 9,192-26,952 2.5-1,121 468-1,015 Tsimviun
, 19,080- 19,008- 1,054-1,263 .
- Eff. m>/d 884-1,289 Taimviun
33,360 25,656
AOX
- Eff. mg/L 3.96-17.8 1.45-12.7 6.52-27.4 14.0-23.4 laifnvun

e : 7 Uszn1AnsEnsenaInngst 1589 MMUALIASEILAIUANNNTIEUNETTNIINTSHIY WA, 2560
7 Usgniansulsanugnamngsy 5o fuuamuaun1sssuiginfimnlsanundndouazlsenunszay we. 2561
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2.83 yaney nMnvaddy uazn15IANTT

YevyarosuarvaudsMAnTUINNTANIUNTTEN 9 sgndauenuazsiuTinludaiy

LY [y < = I a £% = [ & < a
g991ANTIALNUYDILALVUIN 120 A1519LUAT LT UDIAITUA 3 AU M%aﬂﬂ’lﬂﬂﬂquULUUﬂBUﬂim

= [ [ 14 =3 o L% A a a o [ <3 5 ¥ E4 LY
Aeludnsdnuialuieaiu 91U 6 Wies L‘W’e]LLEJﬂ‘LJiSLﬂ‘VIGEJ’eNLﬁEJ‘VI‘VHﬂ?i%ﬂLﬂUlMIMUULU@UﬂULL@S

Pesan1sdimdndmiisnuiilasuoynnannsulsnUERaInIY wanIIEazBennIsIANUTeY
Aefinn9199 2.8.3-1 uagdumianuiidafivrendedguil 2.8.3-1

o LY [ a L 3 =
A15199 2.8.3-1 N1sdnuTedsnglueInIsINUYIBLLEY

419 912 YUARLT ANaunsaly
UszLnnveads o o
(ng) (tums) (M1519LU07%) N1SNALAY ()
YUl HYAEIMNTIY
1. Y92dUNIIY LU viaenngooLTaLYUd WUALADS T 6 3 18 54
Howanm LLazUiiqﬁm%UuLﬁau (mﬂuuzﬂuﬁ'jau,
aausin) Wudu
2. fudleuisiu 6 3 18 54
3. §umdn 200 Ans uavisunaeauldnund 8 3 24 72
4. \Aunan wlany 7 3 21 63
5. Awlsl 7 3 21 63
6. LAWNITZAY 6 3 18 54
994 120 360
fn - U mandsinseaulne $1im, 2567
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mMsdnnsyareeuaznInvends insdanistaeliiinnsdauenveziduseautu (Waste
Management Hierarchy) n3amuvan 3R Fa3ua1nnisanuszuuvezyanas (Reduce) nslden
(Reuse) waznsubuldlua (Recycle) UTunaumasn15innIsyarosuaznINveaRds Lansfan1siei
2.8.3-2

1) yaneswsadaaililaldudn

PUTBNUNMTIATEiRansEnUAunaden Taseinsuiuusaasifiufunandaige
nsgaulevuarliin vuin 15 wneingd asuaysel, ngadnieu 2557 madamayadesuietand
Laileldudn Tnensindululdlm (Recycle) melulsanu leun vezyarossiluaneramsditinay
Tnvdrusnnidunseany dsazgnsusuuasilUlddlsanundndeaniaunseay uagludiuves
vozyaavhluannmsgulnauslaavesmiinnulssnmaernsaztisnusimielas ezl fuim
onsfiiszusasiiufdiolininnuiiaeimamionniuussmuaniiduds udaiavems
ndafuavermsiivsesunasiud lWldludommfnauiiufiausig q Adaseld Ussianvan
wanadn Inni nszdesergiifien lassmsazndraudiiunusniedine Ussiangsnatadn
naesimaaRnviiemvurNaaRnUTI9eIT Mueniavevnsesnudn danslednshnuazenn
LazTIUTILitethdwandananadin

2) FwWhnansedanlildudrannszurunmsudaiililuvesdedunsianazvaade
JUATY

delfnavsedanlildudinnnszuiunisuiniazveadedunsiy malasinisadli
mheguneuenflasuayymnnsulssugaamnssusulumdaniedinduantdlvg nilsdouds
HANSAATUN Nsveeugnlviidsunaviietannldlduamosnuanuinalssnnu LanianIANwIN
V-4

Mendaulisunlasseazdoalasinisusuiavendslunwsuivsuiaanasain
383,526.2 fiu/D 1 307,512.6 du/D (anas 76,013.60 diu/d) wosanliflveadeusvinmén Bark
Anannswlnlives Gasifier 91nMsEMENNTSHEAR Syngas Al 2564 (WisenEnLAS 95T U
Gasifier sipdinaugmavnssudwmianigauyd asfuil 30 fquisu 2564) Wuduan wazvealds
UssLammnagneuannstitnunde Wesnmstdmindadunsuimsiamsaelduiem aeny
AT geamnssu 91in laenisdnnisveddelunmeiu laun nsindunldlua (Reuse) Soway
0.07 MsuUsgUlnal (Recycle) $ovar 99.83 wazimwmiailanau (Dispose) fouaz 0.10 Falasensd
mamudalﬂﬁﬁﬂimwmamuﬁié’%’uauiymLLawﬁLﬁumimmﬂszmﬁmzmmqmﬁmmm 304
nsfdndsufganietanililldud w.e. 2548 egraasensn Jsmminazlidsmansenudonisinms
youdelufidmfifinduusoddla
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UinauaTesduls! 25 NUATUS 2563 86.7 - 5
10 fugneu 2563 83.3 95.1 5
25 NUANTUS 2564 87.4 101.2 5
18 @Ay 2564 81.4 98.0 5
7 QUAUS 2565 83.8 91.5 5
2 @mnAu 2565 83.5 91.4 5
8 NUAUS 2566 73.1 94.8 5
U%L’Jma’luﬂ@dLﬁU%ﬂlﬁgﬂ 8 WU 2563 77.0 - 5
10 flugney 2563 88.0 100.8 5
25 NUATUS 2564 80.4 96.2 5
18 devnAu 2564 83.3 98.2 5
8 NUAMUS 2565 87.6 92.7 5
8 NAAN 2565 83.0 96.3 5
8 NUAMUS 2566 82.2 97.6 5
Uinamsiolethansiafinduiu 25 NUATWS 2563 82.9 - 1
10 @Ay 2563 85.4 95.0 1
25 nUANTUS 2564 84.9 95.1 1
18 devnAu 2564 84.9 96.1 1
7 NUAWUS 2565 85.6 92.4 1
8 MaAY 2565 83.8 89.3 1
8 NUAMUS 2566 84.5 103.2 1
U3hnermsiaiesiuialiin 8 w8y 2563 75.3 - 1
10 & 2563 75.9 79.9 1
25 nUANTUS 2564 77.1 82.1 1
18 @Ay 2564 77.6 82.0 1
7 NUATRUS 2565 76.1 105.0 1
2 demnau 2565 75.7 104.6 1
8 NUANUS 2566 77.7 82.7 1
NN <90 Y <1157

e ¥ UsenAnsensaseaavngsy 3es masmsduasesasdasndelunisuszneufenislssnufenduaninzsmndenlunis
19U WA, 2546
2 ngnsensa i3ed Mvuaanasgddumsuims dansiuaniasnds e131eunsis uazanminadelunismauienty
ANNTOU UaaIe wazides wa. 2559
¥ szepvineszninaeiestennaindeuazundsiniade
1 - U wandsinseaulne s1in, 2567
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IﬂiamiﬁwwmLﬂmﬁumwﬁm@‘aﬂimw Tothuazlaiih aunm 15 wnzind (afedl 1) easdualATINTg
M13°99 2.11.5-4 wansIvinserudeangnindlasuaienaenseuziiainsviiny (TWA) Geundsd
2563-2566
» NaN13M32290 TWA (dBA)
winauluwuun
1/2563 | 2/2563 | 1/2564 | 2/2564 | 1/2565 | 2/2565 | 1/2566 | 2/2566
1. wientuldidy 86.3 85.7 61.5 61.1 718 68.3 78.9 84.4
2. Namlﬁla 83.6 76.6 79.3 54.7 74.0 80.7 74.2 70.4

3. nAReLATndURY 87.3 76.9 87.8 83.6 73.3 79.7 77.4 84.7

4. Tusn Log Lift 84.8 85.6 86.1 64.4 78.2 7.4 75.6 83.0

5. avaeLAdl Fiber line 76.4 78.2 82.1 73.2 79.0 79.4 76.1 83.5

UINTFIU < 85 (dBA)

UGG AINIATEINALTINAINYTENMANTIATARNTUAL ANATEINTINY 1309 unTgIusERUdesfiveuligninaldsuaisnaen
sraganNiuluusayiu we. 2561

a1 - UST ndnsusinseanwlne 31dm, 2567

AN5197 2.11.5-5 Wan15esI9sEauANUSauluanuUsEnauns daunad 4 U seninall 2563-2566

v v NAN1IASI990 WBGT
WAV i (29 waLTYH)

qﬂmfmi’ﬂﬁmmmﬁ AUA

1. USnamioduie 7-8 WU 2563 24.8

1 aanAu 2563 24.2

7 Wweu 2564 22.7

21 Ay 2564 23.7

18 w8 2565 23.5

4-5 a1 2565 24.8

5 lHeeu 2566 24.9

2. Usnaiuriuonarnisouu 7-8 w8 2563 31.2

1 aanAu 2563 29.1

7 Wweu 2564 28.7

21 Ay 2564 28.4

18 w8 2565 30.3

4-5 Aa1AN 2565 28.7

5 egu 2566 29.3

3. Bsnamdfelothaseiinduiu 7-8 WwEU 2563 22.7

(1379 Spout) 1 panAw 2563 23.5

7 Weeu 2564 22.6

21 Ay 2564 23.5

18 w8 2565 23.7

4-5 Aa1AN 2565 24.2

5 eegu 2566 23.6
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TeazdunlaTinig

A9 2.11.5-5 (fid) NaN15AFI95EAUANUSDUlLEUUTENBUMS Jaunad 4 U seningt 2563-2566

WNanN15A52990 WBGT

WAIRIN o (@9AaLTYd)
qansaaaiiunsn1s fvua (se)
4. USUmheHNEAY U 7-8 LlW1BU 2563 30.8
1 nanAu 2563 29.2
7 Wweu 2564 23.3
21 Ay 2564 23.1
18 Wweu 2565 23.7
4-5 naney 2565 24.8
5 WU 2566 25.1
5. USted Turbine Generator 7-8 Wyeu 2563 258
1 9anAu 2563 25.4
7 Wweu 2564 22.8
21 Ay 2564 238
18 LWwyeu 2565 24.3
4-5 a1 2565 23.9
5 Wwgu 2566 24.3
yansvdaiuislaglasinis
1. UKl Evaporation 7-8 lW18U 2563 24.9
1 9anAy 2563 238
7 Wweu 2564 23.6
21 gAYy 2564 23.7
18 w1 2565 24.1
4-5 a1 2565 24.9
5 Wwgu 2566 251
2. U314 Recausticizing 7-8 ¥y U 2563 25.7
1 9anAy 2563 24.5
7 Wweu 2564 23.1
21 Ay 2564 23.7
18 W8 U 2565 24.0
4-5 naney 2565 24.6
5 WwgU 2566 25.2
3. U104 Gasifier 7-8 lw18U 2563 31.1
1 panAy 2563 -V
7 Wweu 2564 22.8
21 Ay 2564 233
18 w1 2565 24.1
4-5 naney 2565 24.0
5 WU 2566 239
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A9 2.11.5-5 (fid) NaN15AFI95EAUANUSDUlLEUUTENBUMS Jaunad 4 U seningt 2563-2566

o o WNanN15A52990 WBGT
wnmEIvan - (aeALaLys)

yansratauiaAnlnglasanis (de)

4. uTadlseyunnd (81m13 Slacker) 7-8 lw18U 2563 27.5

1 ganAu 2563 24.1

T w8y 2564 23.9

21 Ay 2564 23.8

18 lwgu 2565 24.4

4-5 panps 2565 24.1

5 WP 2566 24.5

sy ¥ 32

v ¥ 1lesa1n Process laiifiu
7 nnnsemss (39 Amumnasgulunisuims dams wazdiiumsiunnuasads o1Tieunsiy waranimwanden
TumsvhauAeafuaridou uaseing uazidies wa. 2559
i - U nandsinseaslne $1dn, 2566

3)  N1IATIVFUVANNLNGU

N199539a v NN founds 4 U 5eninal 2563-2566 laglsangruiainyy
51973 Bumefiudunua faunsiuad nudn wanimsavguamntinaudlnamuauiaUnd Ao
732981871817 20U13T8 (Occupational Vision Test) Fanumnuiinunfaenieniuedlna/anieny
msfauIuliminzivatendagdu nansiaseauluiuluien (Cholesterol) wulviugs Arsaaniu
ffu senidnie wan1snsIIAnuaNysaiveadadon (CBC) nulsunauazsusnweadadoniiniy
RAund nansrarduliinsila (EKG) wurlawiusninnd uushuSnwiuwnd dsansed 2.11.5-6
dmfunanisnrrguninseswinanuiiiianuisuniviesenistu wmdlddnsduag wasvenuun
mqmsﬂaﬂﬁuw%fauﬁu’amsuﬁﬁ’ammﬁaammmL?iaw%ammﬁﬂﬂﬂa

nMsnaaussanmnsladulud 2566 Wefinsnsiadlagunmgordnmand o
anuiaUnAlaifianwnannsviiey wud wlnnuinansaussanwnsliguiaung 1w 13 Ay
Tnewdlonsiaaeufounds 3 U sewisl 2564-2566 dnineuiiinaiaund % 3 U $1uim 2 Au Sua
AnUnATul 2565-2566 s1uu 5 AU warinaRaUNALLD 2566 ST 6 AU AL AUARITIANS19T]
2.11.5-7
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senuMsiUasunlaineazdenlassnsiunenunsussiiunanssnuduinasy

Tassnsusuusuaziiudunisndadensyay lethuas i awin 15 wneded (Asei 1)

unil 2

TeazdunlaTinig

M15199 2.11.5-6 NaN1IATIVINGUAMNTINU Gouneas 4 U 521U 2563-2566

2563 2564 2565 2566

ARG fLtin : nauni : naRaunR Bt : nauni : NaRaUnR g : nauni : HaRaUnR gt : Hauni : HakaUnR

A5 | |, I |, a5 | dwau |, I |, A9 | dwu |, I |, AT | |, I |,
T N B T I N N I I I O A Ll AN . I T B . IR L
1. wansvinmelagunngeriiewly (PE) 39 39 100.0 - - 125 104 | 832 21 16.8 44 3¢ | 773 | 10 | 227 | 126 | 101 80.2 25 19.8
2. WaENWLIENTIENAINOA (CXR) 105 99 94.3 6 57 124 119 96.0 5 4.0 131 126 96.2 5 3.8 132 126 95.5 6 4.5
3. ansyenauliiinhla (EKG) 39 37 94.9 2 5.1 88 73 83.0 15 17.0 a4 33 | 750 | 11 250 | 126 99 78.6 21 | 214
4. ATIRENTIINWTLABY 144 | 109 | 757 35 24.3 123 116 94.3 7 5.7 129 113 | 876 | 16 124 | 114 | 101 88.6 13 11.4
5. nansiaszauluduludien (Cholesterol) 39 14 35.9 25 64.1 125 34 272 91 | 728 a4 17 | 386 | 27 61.4 | 128 a6 35.9 82 | 641
6. HamInsIANLENYsniveiinden (CBC) 78 59 75.6 19 24.4 125 97 776 28 | 224 11 7 63.6 4 364 | 132 98 74.2 30 | 258
7. 991981891971370W1ele (Occupational Vision Test) 142 57 40.1 85 59.9 123 43 35.0 80 65.0 134 53 39.6 81 60.4 115 31 27.0 84 73.0
8. mveAnuaNysalveslaaiz (UA) 39 36 92.3 3 7.7 125 118 | 944 7 5.6 a4 28 | 636 | 16 36.4 94 61 64.9 33 | 351
9. M5IINFVINNUVBIA (SGOT) 39 39 100.0 - - 125 118 94.4 7 5.6 44 43 97r.7 1 2.3 94 91 96.8 3 32
10. A599NIVNUYBIU (SGPT) 39 35 89.7 q 10.3 125 101 80.8 24 | 192 44 a1 | 932 3 6.8 94 81 86.2 13 13.8
11. a519M v uvedle (Creatinine) 39 34 87.2 5 12.8 125 113 | 904 12 9.6 a4 35 | 795 9 20.5 94 78 83.0 16 17.0

NEWR ¢ ATRauInninulseanl 2563-2565 nelsanenuianuusiegs Sumesiudunua Sausiuas

A USTW wansueinseaulng 311im, 2566

FoilaeusTv lodled Aeudaunuyia AasUslstu 3110
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aunsiRsulasgasBonlasinnslureaunsussdiiunensenuianed oy

TassnnsUfulsasdinfunsndadanssane lothuaslvlh awa 15 wayind (a5 1

uni 2
.
seazldunlaTang

A1599% 2.11.5-7 asUdusuminnuiinueuiaundnnmselanasussanmmsiagu

" Wilngu 218974 seAUN13lABURAUNR AlsnaTiNesaN
e LG RN { Wau 2564 2565 2566
1 M | WS Pulp Flectrical Maintenance Section 17 0 Uné Unf u‘;mmﬁaumﬂé’@u f A3E 6k-8k Wif’mtﬁau
An9léB a mud ek-sk
IS M | WS Pulp Flectrical Maintenance Section 19 9 Uné Unf ik oudauns1dBu o i ak-sk
e M | WS Pulp Mechanical Maintenance Section | 33 1 Uné Un# u‘;ﬁuwﬁaumﬂﬁﬁu a4 A0A dk-8k q%’wtﬁau
An3leEu oy A A dk-8k
4 M | WS Pulp Mechanical Maintenance Section 30 10 w\;%’wmﬁa;um‘ﬂé’@u P 5ke8k wjma%ﬁhumﬂm"é’u A A1LE 500, 3k-Bk kﬁ%’ﬁ&ﬁaumﬂm"@u a FLA 500-8k
yaedananslaiu a ead 500-8k
5 M | WS Pulp Mechanical Maintenance Section | 29 3 Uné ﬁﬁmmﬁ'aum‘ﬂm"@u a4 A0A dk-8k uﬁ'wmﬁau u‘;ﬁmmﬁ'aumﬂm"@u a4 AwA ak-6k wi’wmﬁlau
msléBu o aud ak-sk An9léBu a mud ek-sk
e M | Chemical Recovery Section-Ws 22 & Unf mmﬁ'au mslEau ol eksk uﬁﬁmﬁau mm’mﬁmm‘ﬂé’@u A 1k 3k 6k-8k
7777777777 m3leBu o AwA sk-8k
7 M | Chemical Recovery Section-Ws 35 2 Un@ yineidannsladu w AIE ak-sk qﬁmmﬁlaumﬂﬁa‘u A PuE 1k 3kak K RE
Aoun IRy el 500-1k 3k-6k
8 M | Chemical Recovery Section-WS 33 0 Un# Un# mmﬁammﬂﬁ@u fu mwd 8k
o M Chemical Recovery Section-Ws 32 11 Und mmﬁ'aumﬂé’@u U ALA 500 3k-8k UARH u‘;mmﬁaumﬂé’@u  AuE ak-8k Wif’mtﬁau
Hounsléiu a maad 500,3k-8k n1slaBu a AuE ak-sk
_____ 10 M | Chemical Recovery Section-Ws 32 10 mmmﬁ'aumﬂﬁ@u f A A 6k-8k u‘;sﬁ'ﬁmﬁau m\;m’mﬁaumﬂﬁ@u f WA 500-8k msﬁhmﬁau u‘;mmﬁaumﬂé’@u f A8 3k-8k Wif’mtﬁau
m3lé8 o ad 500-8k mslé8 a awd 500-8k An9léB t eud 3k-sk
_____ 11 M | Chemical Recovery Section-Ws$ 31 10 Un# Un# Wamﬁaumﬂm"@u a4 P ak-8k
77777 12 M | Pulp Production Section-Ws 33 0 luwasunsne Und Wamﬁaumﬂm"@u a4 Prd k-8k
77777 5 M | Pulp Production Section-WSs 28 3 Uné mﬁf’ml,?iamﬁlé’@u o el 3k ik oudauns1dBu o pnud ak-sk

711 : UTEY HARA NNIEe el 4108, 2567

JENTIAeUTTN oeed Aoudannuya aaduaisti 91w

Wi 2-100



Tenunsdsuwlameasdealasmsluserunsdsadiunansenuduindey undi 2
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4) sadRguRmglun1sUURenu
n1stufingURmnminadululasinisdounas senined 2563-2566 wuin iin
guRmnAuninnuredaTins 91w 7 ase lififeungany ilianudlunisiingl@ime (LF.R)

9 9

wazdnsImNTuLIslunsiingUfime (1.S.R) wiriu 0 1llesannnisuszidunag Uilngannnisinau

U 1 F R 9xUszifiuannnsdiilszaudunsneuiniudemynaiy uay 1SR Useliuandiuiuiunegs
= & = [ o va 1Y a

NullaaannsuIniuigadsly wansdannsen 2.11.5-8 snensadfmeguaznisdesiunisiia

gUAWIA wanaran1s1en 2.11.5-9

M99 2.11.5-8 agUaiAnmaiing g dounds 4 Y senined 2563-2566

W ﬁfﬂu’;uﬁ%ﬁnﬂiLﬁﬂqﬁLﬂ@
NEAstaungUAA 2563 2564 2565 2566
1. fngvideinieadnaviegunsnl / dautn / iy - ) .
N
2. udenesyeu w%a?{uﬁmaasqm, PNAY 1 - - 1
3. @sAliounsie (A voanal veeud) 1 - - -
4. wnviseindouthevesmin 1 - - -
5. Anuseu Adu 1 - - -
6. AN ATy - - 1 -
susuugtAmaiiindumun 4 0 1 2
susuugURma Rt ugnIY - - - -
Furufuivgasu (5u) - - - -
Fruautaluemsineuluseud 303,019.97 | 233,242.63 | 236,848.59 | 237,609.96
anwdlunisiingd@me (LF.R) 0.00 0.00 0.00 0.00
(sesadaluen1siie 1 §1utalua)
dnsAusuLsslunisiinalame (1.S.R) 0.00 0.00 0.00 0.00
(sesadaluen1siie 1 §1utalua)

A1 - USE ndnsnusinseanwlne 31im, 2567
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CHAIN | Muwuden | Weivamsiaaeuindesdns nnsadeln wdeulmnsemans
CONVEYOR | pSesna | @1ive : wi'nanu WS Pulp Mechanical | fifinndn Aenfunisuiands
Maintenance \iuA533a8 1A3 09303 US1anl | Msernans
ESP nuiA30edns inn sidene nudukumdn
Auell HANDHOLE 1 Wneanislansiaaeulaenis
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2. [13nm.63| AUTO | winauede | sinauiimaiadendnnszunsnsniduan vy | tineinisidu/ | v 1. unlulusunsulaglvivi
BALING ourdu | FulU Clean Aowde Fonldd las Interlock szwinadall
CONVEYOR aug) : fidenns1siuiim Conv. 26,28 vosyn | @ 1T 181281 IRE1 Il gl R R bV Ral|
No. 26 anenudndendonnads 2 luads 3 Famnssly | weladndng (X smiule
2719015%1914989 Conv. 28 §avimiindi tum | Ray lu nuaaiy 2. unlalusunsulaglemi
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Auansiail Hypo (Pump s1a 2 dalulleiw)
wag v11n159m11817 Circulate Hypo Tuamue
A1a9A21a7 Circulate Hypo Bolt @laulad
294 Body 118191 vilasiadl HypoHypo
$lnasenulauniewiurnve s entny
Tneintinaudinnsanldgunsal PPE Uosfuly
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