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221 09U
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(1) rendaurilalndiwesinga (Polymer Grade Ethylene)
) ﬁwaaﬂ%muﬁﬁmmu%qwéqa (High Purity Oxygen)
(3) finu (Methane)
Tnedivsinunsldingiu e sed 2.2
222 @5l
asnfifldlunisndnvedisanu & 16 oiin Meavdonuansdmnsad 2.2
anseit 2.2 wdiauazUSunanisldingiu/ansad
Inghu/aaadl ‘ undafian Yaanansld (Gusied)
1. IngA
1.1 Ethylene PTTGC &1 3 354,294.55
1.2 Oxygen Air Separation plant 323,517.75
1.3 Methane PTTGC &1 3 1,825
2. d@swadl
2.1 Sodium Hydroxide (45-50 %wt) fuanludszina 1,175
2.2 Ethylene Dichloride fuanludszina 8.8
2.3 Potassium Carbonate ﬁgwﬁ(ﬂluﬂixmﬂ 10.39
2.4 Antifoam-UCON 50 HB5100 dudranasUszive 0.44
2.5 Antifoam-Oleyl Alcohol dudranasUszime 1.97
2.6 Sulfuric Acid (95-98 %wt) fuanluuszine 487
2.7 Sodium Bisulfite fuanludszina 438
2.8 Boric Acid dudranssdseine 0.85
2.9 Vanadium Pentoxide (100 %wt) dudranasUszive 1.6
2.10 Sodium Hypochlorite ddnanasUszime 91.25
2.11 Hydrochloric Acid dudranssuszine 26.55
2.12 RO Antiscale dudranssussine 33.18
2.13 Disodium Ethylene Diamine Tetra Acetate dudrandsuseina 0.33
(NaEDTA)
2.14 Silver Base Catalyst (fat39Ug5e1) ddhandsUsema 181 ¢w/2:39
2.15 Zinc Oxide (@n39nu) dudhanssUssma 12.9 #u/2-3 7
2.16 Resin (ansgadu) dndhansrsUsema 1.5 fiu/2-3 Y
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23.1 MAINSHER

nanAueIvan (Main Product) 989lasin1s laun tewdausenlas (Ethylene Oxide %30 EO)
uaztevisaulnanea (Ethylene Glycol #ise EG) ailaluluevSaulnanea (Monoethylene Glycol 38 MEG)
laevsdulnanea (Diethylene Glycol #3a DEG) wazlnsiensaulnanea (Triethylene Glycol 58 TEG)
dundndueinaseld Ae Indlensaulnanea (Polyethylene Glycol %i5e PEG) uazfingasueulnaenlyn
(€O Wnedagdumdsnandnvedasinisuiseonidu 3 nadl wanesem1319it 2.3 Inefifdanisudn
YeuAaznsENe

a

nsilfl 1 nsudanidsnsnaniensausenled (EO) gegn

nanSudlonsausonlenimdinisuanlaiiu 150,424 fusel
wanfuealuefiaulnaneaiimdanisuanlaiiu 426,871 fusied
nanSnilaensaulnaneafimdsmsnanliiu 40,853 fusiad
nanArlasensaulnanoafimdinisnanldiiu 1,878 fusal
nanATwaseldlndiovsaulnaneaiimdinisnanlaiiu 753 funed

¢ o o

nanSurinasslfduimensueulaeanlasimdainisudnliiiny  133,597.3 dused

n3dif 2 nswandinndsnisuaaluluensaulnanea (MEG) g
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wanfslaeviaulnanoafimdsnisuanldiiu 44,773 fusied
nanfousilnsiensaulnaneadisdanisnanliiu 2,057 fusal
nanfrwassliilulndieviaulnaneaitdsnsndnliiu 755 funel

ca o a
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nsaif 3 nMsudaniddsnsuanlasiensaulnanea (TEG) gegn
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nansausuluevsaulnaneaiitidinisnanluiiy 426,842 fusiol
nansauslaonsaulnanoaiimanisnanldiiv 41,676 fusad
wanfuslasevsaulnaneaiimdanisudnlaiiu 5,752 fusal
nanfousmasslaulnalovsdulnanoaiimdnisuan 2,193 fusiel

nanSurinasslfiluiwasueulneenludiifdainisnanlaiiy 133,597.3 fudel
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(3) eandlau
Tassnssuingesndiauunanlssenanie (Air Separation Plant) 709U3Em UUMINA
Bufawiuaufia $1in (MG) Tlegluiinugmamnssuduuatievie axfuson GNUANA) HILMISEUY
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System) wanaTsnmil 2.8 HaENNIAUIIN (Truck Loading System)

@ loensaulnanea
Ioersaulnaneaszauddlgagndn Msmeviavuds (Pipeline Transportation System)

wagnNIaUIImN (Truck Loading System)

3) lasensaulnanea
msvudslasievaulnanoatziiianngnisvudemnasaussnn (Truck Loading System)

£

(@) wvisausanlunuiqus

A & aa PR S - oy
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244 mswisuutansléusslevifafundadoe
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a o
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2.5  ATTUIUNITHAR

Tassnsiinisindamiiendnanslnsiensavlnanea (TEG) Windn 1 e Usnafiufidauves
nsswunskanevsaulnanea €G) Weiudndwlunmsudnasinsioviaulnanea uasusyansamlunms
wennandualasiensaulnanea TWaenndesiuanusosnisnaniusilnsionddulnanea (TEG)
vosgramnisulinsiedidutats (Downstream) Tnsnsinevisausenied (EO) uarlaovsavlnanen
(DEG) Trdnldunrandulnsionsdulnanea (TEG) Fwnmsindaniendnaslnsievavlnanea (TEG)
deldlunsdinsnaslesensaulnanea (TEG) gan laevhnsusuandndiuniswdsenzdu senled (EO)
waglnevsaulnanea (DEG) sautaitunsdinswaslilueviaulnanea (MEG) gean Tneldgunsalis

| a 4 A o - ' a v a = = -
2YLAL LWE]LU‘LJﬂ'ﬁLWlIFTﬂEJﬂ']WLLa%ﬂ'J’]NBﬂMQiﬂuﬂ'ﬁNaﬂ danalinsnanvedlassnisiuadu 3 nadl 69

Ianamdnasiu dmiunsruaumsidauazaamaasvesnsyuiunsnanlayiu wansianni 2.11-2.12

a oo 1% aa oAl .
nszvIuMsNanendaulnaneavgliasazarslondausenlunfisonainue Glycol Feed Stripper

A a

Tunszuaumsnamensausenledutewdngdwiisoniendmduensdulnanea Inednuuzasds
UjAzelunszurunmsndnensaulnanoassiidnuusidu Plug Flow Reactor Fan1elufsufizen
awAnufselewnsiu (Hydration) sewrinuevsausenlediu ndnsfwsiiildasUsenoudsaisngy
esaulnanea liun Wluevsiulnanea (MEG) lalensdulnanea (DEG) lasiensaulnanea (TEG)
wazlndendaulnamea (Polyethylene Glycol) ?}amsﬂzju"Lﬂaﬂaama'wf:%oﬁ'aasiwuﬂismummaﬂua:

ihbiusanaiielilindndamidnaeudfoudasns
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a aa =3 1 &) 1 53 % =
nszvIuNsHanensaulnanoadsansautsesnily 2 WU’JEJIWWWWJEJHN B

aaa

1) wgnsinaugizen
~a N aaa o ' aa cw 8 & aaa  da &g
vsaulnareaiinnnuiselawstusznirnevsiuoenledivin FeUujizendiintudu

Uifzenmenuien (Exothermic Reaction) uaglilldiiuseufjizen (Non-Catalyst Reaction)
() Ujfsenadl
Ufisenszminensausenledsuiuinduliluersiulnaneanansiaumsind
solud
[H1]
HQ - CH,  + HO - HO - H,C - CH, - OH
0

ovsauoenlyn bl Tauluevddulnanea (MEG)

ensausenlaransaiuiiseniululuevsaulnareaseldldeniinlulnaneaiiivun
Tuanalva@uludnuazily Homologues #e lawensaulnanea losiensdulnanea warlndiensau

nanea (Polyethylene Glycol) gy faaunsiail

HC - CH, + HO-H,C-CH,-OH ____  HO-CH,~H,C-0-CH,-CH,-OH
N2
(6]
Levsausenlyn onsaulnanea laevsaulnanea (DEG)

MG - CH, + HO-HC-CH-O-R —%  HO-CH,~HC-0-CH,-CH-O0-R

(@)

Levidausenlyn Higher Homologue Higher Homologue (+ R)

nufisenaziuiliaunsaiivualdaivuialuanavesensaulnansaszduanasile
doiululwensaulnanesaiiintuaniinluedivlnansaiifilianalugnielnfiensdulnanea

(Polyethylene Glycol)
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(v) feUjfsen (Reactor)
feufnseildlunszuaunisndnensaulnaneaszidudiujisewuuvie (Tubular
Reactor) i suanlunulsadivindy vilildiRnnswaudounau (Back Mixing) @ansnaudounduil
< A o g v a a aa o & a o o v A =oa o v
azduannaivilifalndieniaulnanea deulunisiianisnandounduiosfignidinarlild
nanfnusluluevzaulnaneaunau

asarangensiusenlydfieanuiainue Glycol Feed Stripper aggniiiligmmngdl
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gaudu 145 esrnwaidea windudgdwfiseniiendneviaulnaneaiionmaiiuszuia 200 eaen

Y

a 9 a
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aaa a
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o .
a@1savaneiansausenlyn

9118 Glycol Feed Stripper

oy o £
2) wiensuenuazinliuians

asararslensdulnaneaiisenandajisenvgndwislldmuledivaududu

(Multiple Effect Evaporization System) i aweniinuazdadled uazdsalugdmef s (Glycol Drying
Column) wazmendunenluluensaulnanea (MEG Distillation Column) iisuenluluensaulnanoa

pananlaevsaulnanea lnsievsaulnansauazlndiensaulnanea wendndululuwensaulnaneaiil
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(n) wreiuAMududy (Multiple Effect Evaporation System)
Tumbetazilunisueniwazesdiad lareonanasazansevisaulnaneafieanainds
Ufiselaglumbeiiuanududurzszneulusmenaiiumiandudu (Glycol Evaporator) S1uau 7 we
(Fnvaizvosmeiiumudutuazaaenenauus liiles Reboiler ag1aied) lunsusninesnanansazans
aa 3 ) < L9 v o o aa ' "
vsaulnareavgldloianuiugaduunasdinnueuivasazariensiulnaneariiunie Reboiler
Ingazdaumsasasevsaulnaneadigrediuanududunei 1 Fangluveiinanududu uiiegly
aa < 3 % aa a
asavaneensaulnaneavzsvmenanalulodieenmenuuureme esazanalensaulnaneaiiiniu
WuduwinnuageenmenuatmewazdlUluneuanududuven 2 Ingneiiumududuned 2 day
1flethfifamnveiuanududuned 1 ilianusoudvasazarsiondaulnansan1unig Reboiler
ansazagievsaulnaneanilutuanned 2 axgndsluvedinanududud 3, 4,5, 6 uar 7 lagldleun
FiAnnveiiuanududunedl 2, 3, 4, 5 uaz 6 AwEIAU WbiAsaunvansazatalevsaulnanea
#uMNg Reboiler lunsiiupududuansazansievsaulnanea anunungluvemeiunnududuag
anawnusdulaefivieiiuaaduduil 7 (Vacuum Effect Evaporator) agvihanufian1ngdeyania waglu
msszmeimsasinaangineluediserududuudasweliriinii 175 esnwaidea dWedesiu
Tilwevsaulnareadaieds (Decomposition) dalethaudusifieenanvesfiunrinduduned 7 avgn
dallda1ud Drying Column Ejector System ansazaneiensaulnaneaddiluegidniesfieanni
v ' a v a 1% aa aa
fuarmeiunududuved 7 avuszneuluaie lluensdulnanea (MEG) lawevzdulnanea (DEG)
nsiensaulnanea (TEG) dadlon (Aldehydes) waglnatondaulnamea (Polyethylene Glycols) F9ay
anddludsmefain (Orying Column) wazwenduusniuluensdulnanea (MEG Column) ievilildluly
aa a £

wvisaulnareausavs

dusuinsiosnuiuloimissruuuresaiiiuadudu (Glycol Evaporator) #30158071
Aldehyde Vent &suUsgnaudae dadlest (Aldehyde) Uszsnnuderas 031 laelua uasiiwideiduledmazgn
daluds Aldehyde Stripper Unit wag Wastewater VOC Stripper Unit auasiu 7 Aldehyde Stripper Unit
azfinaduleun (90Aw/Tu) 1WluAdadlas(Aldehyde) aanannitesyune Aetuaigvieen (Outlet
Stream) ¥4 Aldehyde Stripper Unit azUsznaudiedu 2 aatuy Ae aanuzfdufe (Waste Gas)
wazanurdudnde (Wastewater) Feazgndwialudanise VOC Stipper Unit neluniasilfing
wazideazuenssnaniulaediiluio (VOC Stripper Purge Gas) asgndsialufomine Waste Heat
Boiler @auilifusinde (Aldehyde VOC Stripper Purge) %Qﬂﬁ'ﬂﬂ Favosiusinudy (Wastewater
Holding Pit) tieddluindnmsly
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Extraction Steam
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16111“
ANBAU
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anazameniavinanoa
5oy La
‘Waste Heat = muuulunu!nnunu
¥
Wastewater 41l N | |+—iulor (Ethylene Glycol Solution)

, ¥ ' i
LR TERIIRIE ] Aldehyde Stripper Unit

s 4 Y
wqnalldmeAnh
VO Stripper

Unit

(v) weRe (Glycol Drying)
asazaneiensiulnaneaiifinnududuainvefinenududuregarieavgndass
v e ¥ 4 oo ¥ A ey o a4 B Yo o ”
dhgnefainfierdnthduiivdesazdadled vefnizdliunuiiannzayyiniadesiun
gaumaiinelunelyivinnit 175 esmwaidea Wieleaiulululensaulnaneadaissy (Decomposition)

5 o

Juardanlonassyieeanniseenralazmuktuneunazaluianssuutiiminges drundnsoed

funesnluenidulnaneaiivsaainiiavgndweludmendusenluluensiulnansaiiousnluly

)

levsaulnaneanaly

l I —— ddlutUadiszuuiitainige
— )
LATBIAIVLLLY
.
o 4 (Feed
ansazaneevisaulnanoad I )
[ Stripper)
- .y =
fianududugeannveriis nanmas
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Glycol Solution) sEmmm
—
safein

(Orying Colurnn) ensaulnaneaiusimainiy
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() venduuenluluiensaulnanea (MEG Distillation)

wvaulnaneamnnveiningnileudguendunenlsluesaulnanen (MEG Distillation)
Tnsgamgiinglunendudosunulsivnii 175 ssmwaidea etesiuliluonsaulnaneaaaies
lluevddulnaneaiidundnfusifideinsezgnisanmadime (Side-stream) daudadilesiazgnindn
sonludunansasisanve diundndnsitiune dasznauluse Wluevsaulnaneauisdiu laevsdu
Inanea lesevsaulnansauarndievsaulnarealneaveenuidundnsarisonewazdinduludmeia
Aaduduil 7 (Vacuum Effect Evaporaton) dundnd g funedsUszneudae lawevsaulnanea
Insiensaulnanea LLazIwﬁLamﬁﬁu”lﬂaﬂaaas'gﬂeiam'alﬂﬁawanﬁuumlmL@m%ﬁulﬂaﬂaa (DEG Colurnn)

uaglnsiovisaulnanea (TEG Column) ssly

laluevisaulnanea

dsndulufamerinanududui 7

o
ensaulnanea sees

= ¥ Emmm
NV
5000
000
000
weondunenlaluevsay Toevsaulnanea lnsievdau
lnamea (MEG Column) lnanea uazlndionsdulnanea

RAGRED

@ wenduuenlaeniaulnansauazlasiensdulnanea (DEG & TEG Column)

anfasituenneweniluevisiulnaneaiiuszneuse laevsaulnarealnsievsay
lnamea waglndeonsaulnanea aza’wﬁijaﬂﬁuLLafﬂ,mL@m%ﬁulﬂaﬂaaua:lmww%ﬁulﬂaﬂaa Fadu
WonduKUU Packed Column ieuenlaevdulnareauazlnsioviaulnanea senanindevsaulnanea
Tnenenduiiazsiiumuiirususssana 10 fadumsusen lnensluvenduusnlaevsaulnanes
lalensaulnaneassuensenunlunansusiveavetavdadrduivlaensdulnanea diulnsensau
Inareauazindonsaulnaneaszilundnsaaidumne ?zh%Qﬂeiw'Eﬂ:dé’amaﬂgmwﬂlml,aw%aulﬂaﬂaa
Wovhmsnauwenlasievidulnaneaseninindiensaulnanea Tnglaswevsaulnaneassdundndost
goavie daundnfasifuneazdszneusielndlovsaulnaneaiiiluanalny ssgnaadingdafuwassls

ndlevsaulnaneanslu
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=
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wazlndensaulnanea mgmmwamﬂmmwaaﬂm
Iwdlevsaulnanea
yonduuenlaendau onduuenlasiensaulnanea
namea (DEG Column) (TEG Column)

3)  wiwdnendaunauunldlud (Ethylene Recovery Unit; ERU)
nsrwIunsnantevsausenluduazionsaulnaneadidufesdinsssuieinavguiou
(Cycle Gas Purge) panuaueanlUmNRSAT Waste Heat Boller ifterdunisldansuudeusineg il
avauisiuluszuy Tnsanstudou lud frwersneu Aelulasiau wasfned desmnfneeninou
warlulnsui auantaldufimides Arnrmgarmiousdsesiinademuiduturesfiigoondiou

aas aaa '

feglussuuiemuieunidndulldwingiseluijisewembendnersiueenles (EO Reactor)

P
G = v

dufwBmuarlududfissnainevsiusenleidaiuiwedinsmuqunsuiusammsssuisves
frmvyurisuluga Waste Heat Boiler ifmunzauuaziilepunuesdusznavvesfinemsuidsulviie
aglutsauau

nsuunssznnefieyusudanandwaliinisgadeevsauiimionnujazen
(rnudududosas 2530 lsu3anmns) wasfiwduuiivhmiinfidufiedaam (Ballast Gas) (mndudu
Yovar 40-50) lundouifusheddlasimslideimeraudmuhiovsaundunililmineuddsnidn
7l Waste Heat Boiler (lun¥aufu Cycle Gas Purge) vansnsathinuievddu ndududngsruuldinnain
fovay 70 vdeAmdunsihimevsaundusnldlmivintuniesnnnitussann 25 fu/du Feiaelild
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fingmyuisu (Cycle Gas Purge) 31nnszurun1snanensauesnlydszgnuasedilvly
mheiensaundunldivailaenudigunsnl Coalescing Filter ionsaaueninivuleuiieglusy
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(Gas and Fire Detection System) §is1easidundit
(1) Fixed Gas Detection System
Fixed Gas Detection System {luszuunsiadeumsdalnavesiing Tnefindslluusna
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Anafuiiy (Toxic Gas) ay Fixed Gas Detector Usenausig
- Combustion %38 Hydrocarbon Gas Detector ﬁ@G?GLﬁamsaﬁmﬂwﬁﬂwammmﬁ
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