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[

Y
NS luimeane Taeliseazi@eanail

AAA

- tanu- deiulsanusuianu-1 1S En AN Inavea miinea

=

o w A o Y a 1 Ao Ao AAaA

1NA (UKI1YU) 1’15ﬂi°U5]1ﬂEjNﬁ@]iuﬂiglﬂﬁuagﬁ"ﬁﬂﬁglﬂﬂ Iﬂﬂiuﬂim‘ﬂﬁﬂﬂﬁnﬂﬂﬁy‘ﬂ NNN Tﬂfm’ea
a o w a 4 A W Y a A 1 1 1 1

IAUADA 1NA (UHI1TU) IiﬂmaWuﬁ 2 HIDITUVNIINHNAADUC) 1”ﬂ5$!ﬂﬁ FINTUIECUUVUTINNND

Y 1 [ g}./ 9 1 1 Y o aaa . .
vugauliulgaumnansasau neuaudIui1lgnien (Polymerization Reactor) V03

U a Q

Y a

Tssnnuueaueadiie menswani 1 uas 2 Taelifimssaiy dmsunsaiifunndudamalszme

[ A v 1A A 1 v ¥ a o s A v AAaaA a
ﬂzﬂjummmammmmEmlja1,!,azawmmmmwiuﬂawammmmmmy1/1 NNN If‘lﬁ‘]ﬁ)a NADAN
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o w 1 [} a [} Ll 1 1 1 1 1T A [
1A (UHIF¥U) NUNBVITOUAZATINAAN UNADUVUFINIU IATIVIITLUUNDVUAININU-1 1163
T59911
msdsueenswann 1 aza1en1swaai 2 (LLDPE Plant 1&2)
A ] a A o s a A AA 9 A A a 4 A A A
e lenunsarannansusinaraanerafio (HDPE) la laslunsainimsnaadianaraanoraiio
& a = Ja A a =y v oA =R Jya A
NUIEENITNANIZNMS 15TINU-1 TunszuIumsnantlsuiasiu 50,884.5 aual seag lgdanu-1
a < a = % a =
TunszurumsHantianarafnueaueaaio lunilaaenisnanlszuna 46,321 dual uazléalu
Aa < Aa A A ] a v A
nITUIUMINAALIANAIEANEFAND MM TIaoNanseua 4,563.5 A1/l
= % [ = ] =) =
- @nau-1 JoguuTssnuimendu-1  110InuUIeNananadu-1
. o A a 2 a v 1A ' A A
(Hexene-1 Unit) Y04 1A54M5HAIING MALIATOINTNAATZ 08 38,000 Auaell Tasaiuiimae
o ' A ~ A a 9 ' a = ~ =
Funnnenalseme lunsaifenau-1 inaa laanvuenanenay-1 vod lnsamsials e lidisane
A 1 a = a A A 1 a ~
HIDNUIINAAINTU-1 NgANTHAA (Shutdown) TABNIAUNTVIINWUIGHAAINTU-1 V0 TATINTT
= o A v I E L [ g’; 9 1 1 Y 1 o Aaan
@NFU-1 9zgnaNasanaunUIiIgaIuliulygumnaisasau neududngaiumlgnsen
(Polymerization Reactor) U84 154911L0aL0aAND a18nN15HAAN 1 1a 2 (LLDPE Plant 1&2) @151
AAo a Y a 1 I X 4 Y <
nsfinFuendu-1 vingranalszmaszaudadiulununlsenuaiesoussnnuaznu 131y
v v @ Aa 1Y Y] Z’, U vy 1 o (Aaca A A
pannmnunTegualluagiiu niniuszgnawiussuunegauiilgnisvedlsanuuoatoan e
= d‘ 1 = (%
FUNMIHAAN 1 LA 2 1UALINY
msdsueenswani 1 aza1en1swaai 2 (LLDPE Plant 1&2)
A ) a A o o a A AA 9 A A a a A A
e lenunsondaraasuinaaaneyaio (HDPE) la laslunsaindinmsmaadianaraaneraiio
=& a = 9 = a o oA =R 9 =
NUaE@eMsHanazmMg 1senau-1 Junssuiumsnanlsuinsiu 50,884.5 aual aeas lanau-1
a < a = % a =
TunszurumsHantianarafnueaueadfio lunilaaenisnanlszuna 46,321 dual uazléalu
Aa < Aa A & a =
AITUIUMINAAIIANAIEANEFAND MM TIaeNanlseua 4,563.5 A1/l
\i a =
(2)  HUIWHAAINTU-1

3 A Aaan [l a
1) @nfAu-1 (Decene-1) IHilumssulgnserlumitendaendu-1 mwz

i) 1 Y |l
el NiuMsHAn (Startup)  WUSams I5lszum 34 Auaenss Faivmnndwaa luilszima

¥ ]
A A

A vy 9 o I v v & A 9 '
Wiﬁ]@ﬂ\‘lﬂizl‘ﬂﬁ Iﬂﬂﬂluﬁﬁﬂ’)ﬂiﬂﬂiinﬂlelﬂlﬂflx‘lwuﬂIiﬂi1ulla3!ﬂﬂ1’ﬂuﬂiﬂﬂlﬂﬂﬂﬂ@ﬁi?\‘liﬂu
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Y
VINHUANAY-1 92gna1ReIRITZUUNOIN D N301 (Reactor) Tuniirenall§izen (Reaction
Unit) ¥94n3£UIUNTHAAINTU-1

d o I @ o 1 a
2)  ueiNaelimu (Normal Heptane) 19tiluddvazatelunsitenananau-1

T X A

HSuamsldalszana 123 duael) FeSuannnguanlulszms Tasvudidiesoussnnuganui

< [ S A 9 1 g’; J o o A 9 1 9
IiQQTHLLﬁSLﬂ‘U“lﬁHﬂQﬂﬂLﬂ‘]J‘V]ﬂ@ﬁiTQiﬂﬂJ mﬂuuuaiumaﬂmngﬂmmmmﬂimummﬂna

Y

nigmIsnasisalgnse luridenaaanau-1
™ Y3 o & a aaa
3)  2-t0Na-1-8n%1uea (2-Ethyl-1-Hexanol) 1#1ilumsduginisinalgnsen
Tumienaaendu-1 TuSuams1dseum 34 auaoll Fefvuanduanlulszms Tagvuds
Y 9 @ di' = <3 v v & A 9 1 S v 2 Aa Aaan
aesoussnnngsinud Issnurazny 1 ludsnnnuinead il nmiuasdudimsinalns e

= Y '

1N NReIRITTUUN g HUNALRN5 81 (Reaction Unit) Tuniinewdaiandu-1

tagiiuegszninmsaneaianitenaniiaed Tasmsniinlsluniionanirsesa
] Y, [l 9 1 [] a o 1 A Aa o o a Y] I a an
uems 141w 2 dan Tdun msldlumironamihseuiiomsidonaz e wannusi Indeiauuay

[

9 ] a o I A a o @ a [ d v 1 anna = =) dy
M3l lurienantisoaions gz NaHand MNA 1IN Us1vazidaasll
v a o 1V A av [ a o dJ a4 ad 9 Ao A
(1) weRaniiiseanamsIemazanawansauninaeias ldaisnll dall

9 3 (J a
1 lalaswu Hydrogen) ldiiludrimuguanuaunsolums navesnaradn
I ldawanudesns Tudiuvinl§iser (Polymerization Reactor) ¥94n352UIUNTHAARINATAAN
TndehauvzifSunamsldUszim 44 Alanfuaell Tasivlalasmunanduaalulszima

: Y a o I [ o 2]
FamssuleTasounndwaa lulszmavzSunniuds Tuglunudeussymas (Shipping Cylinder)
TaguudidresnussnnuazaoiszuumedudgaIuiiilfnser (Polymerization Reactor) 109

1 a o 1 A v < A 5 Y ¥
wienamiises Taglulinmsdany iesonddSuams sndosun
I 1 o aan
2) Tolamiunu (Isopentane) 1913)% induced condensing agent Tuaun 1‘]J§] N3N
. . a a a ax A ;| 9

(Polymerization Reactor) VOINTTLIUMIHAARINAIEAN Inatenan JUSuamsldlszuna 7.25

s A a ¥ ' <
duaell malasenmsdede lo Tawumnuninduaansluniouendszma udrnnvusienylilu

v \ 1 Y 1 o aan . . 1 a o 1
ﬂQLﬂ‘]JLﬁE]E‘T\‘ILGIHQﬁ’JH‘VHﬂ;]ﬂiEﬂ (Polymerization Reactor) UDINUIYNANUTDI
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Jd o { a a
3)  Tulunes33n (Co-monomer) 14 TumesiunlFlumsnaananaradn
a ax A a A a A A = A =
IWﬁL@‘VIfI‘L!lJ 3 ¥UA A0 UINU-1 (Butene-1) %59 tdNHU-1 (Hexene-1) 130 89ANU-1 (Octene-1)
A A 9 (J = A Ja A A = A = dy "o
IﬂﬂMﬂSMTmﬂﬁi%’ﬂi$M1m 61 AuaDll msmaﬂ%mwu—l NIVINHU-1 1I99DANU-1 YUBDYND
v a o = v v o a A = a2 a
ANHUSHAANUNNADINIT Iﬂﬂﬂﬂﬂﬂuﬁﬂﬂﬂ]ﬂu-l agtansyiy-1 i]’lﬂIiNWut!@mL@aﬂWE] TYNITHAN
A J = o Y a = = v dy
N 2 AIUBDANU-1 ISUTWNINNHRAANIYUDN TﬂEJ‘JJS"IEJaSJ’L?JEJﬂ NUY
a A [ U o 3’/ 4 aaA
a. UINu-1 iummﬂmuﬂﬁuﬂ’gmmmwmimmumaﬂiwuuammaﬂwa
a 1 1 1 J U 1 o Qy
ﬂ"]fJﬂ']ﬁWﬁ@]“ﬁ 2 ‘lJuﬁ\iN"luig‘U‘]J‘ﬂﬂﬂJUﬁQﬂJHWQL&}uNWMﬂHEJﬂQWQ 0.5U7

v
a

fwan 1 du AEudunnyaeuaenunetafiu-1 Header 09
Tsanuueaeaaid eemsnaai 2 (USNe Pipe rack 1719N00NU-1
Header NOUIYN Reactor U94159911L0ALLAAND d10n15HAAN 2)
v da' d' 1 9 LI o aan . .
Mganunvelasamsuazauingaiuiinlgnser  (Polymerization
Reactor) UBIHUIBHANIT094 waa Inaeniau laenselaelaill
v I 1 [ o da' A
MIIANY ANNEMINoFIMFINTINUNveeInsIns lagdseum 300
AT
= A a A o S 9 = a aaA
b.  BATU-1HOINMIHAARAAN NN IF1anTU-1 TuISINURAALOALIAAND
A A a Y 4 R o I ) o =
emsnani 2 wrandoonselusey 1 U e uiudossuenau-1
oA o < U ' a o 1 1 ~ ]
nmaemoimnu1 s lumisenaaisesa il Taoendu-1 9zgnls
A a o & Ay a a o A @ Ay = = I
WelanuIudunfonaanannudnuanyuznaoalienau-1 11u
J a o 4 o =
TuTuwesiwlulaseadwveswmdadua Tagazsuendu-1 WM
NOYUEITINYDITINY-1  1aZILMIMINGATUTINU-1 N1NOIIN
a A a A g’a A I [ =
Tssnuueaueaand aemskaan 2 Nnuuzlasuilvinsuenau-1
I A [ I v g { [l 1 a
AulyTuwesi  Tasszawunu 1 ludunuiegluaiumsnan

Yo31n5IMsa uazazgnaad l)luaiuvi§nser (Polymerization

Reactor) Y99U18NAA1NT 09 619 1)
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o Y] [} a a [} d v 1
c. o1 W ueIReAUALIBNTU-1 HINA 0INITHNAANAND AN A 1081
Aq ¥ ~ 3 PE o 9 ~ Y a
nlgeennu-1:13ulnTumwessiu sxriniieennu-1 MINHHIANEUBDN
< v & kS { < 2
sy 13 lusuny amivaznlasuanldeeanu-1 dlu Ty Tuwes s
& v & : o |aaa
Tagazilunnduny @ 1) Tuaauiil§aser(Polymerization Reactor)
VoINUIEHANINTDI ¢io 11
1] a o 1 d' Aa v Y a o d o v aaa 9 A v ::91’
@) weRanseaamIazNanNansuna a1l {azen lvaanl aall
U o v I ) [
1) dahavawanssesiumnsalfien Soivent) 1Hiludihazawanssosiy
amsalgnsenludivazaearsessumasalgnsen Taetifsanams l9samlszanm 3,690 Alaniy
a0l mrhazaeassessuassalnsenlsznonlidae
a a d . . @ ] '
a. azavhdnlalasmiven (Aliphatic hydrocarbon) Q39819 LN
(Hexane) w@linu (Heptane)
a d . @ ] ' =
b. ezlsndAnlalasmIueu (Aromatic hydrocarbon) A210819151 Tngou
(Toluene)
d % ] [ Aa
c.  U9andaaa (Alcohol) AIDEIUFY UNIUBA (Methanol) lONALINK IO
(2-Ethyl hexanol) tdN1UDa (Ethanol)
[ ) g/} Y a 1 = ] I [
TagsuAiaza1sd NIHUANINNARAAA YTz GaasTuunuiuna
1 9 U [ a 1 1 Y 1 o w j} g’/ g’/
(Drum) YUEIAIBIDVTINALASDIGINYAVFAIUITZVUNDINFAIUMIANNUFUIINTITAAULAE
dese ldsduazaredrsessumaialfnsevesniinethsos ae 'l
] . Y I v o A A a @ 1
2)  @15M3na19 (Medium) Jiualihazaieasinuilseansnneglsg ag
3 o o Iy a % 4 1 Aaan 4 1 a [ v v o a [ 4
Thiluasdnandmiundasausianss algnsouielwemnsavutonaadue lUdid s unansaad
Taazain Tastsunamslgsaudszana 250 duanil Tasmsdanarndsznoulide
a a d . . o Il 1
a. azavhanlalasasven (Aliphatic hydrocarbon) $179819L5U LFNLHU
(Hexane) 18 iy (Heptane)

a d . @ 1 l
b. azlsandnlalasmSven (Aromatic hydrocarbon) 979814% U I‘VIQ%H

(Toluene)
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c. mm:"laimvjmu (Tetrahydrofuran)
d Y] ] ] a
d. ueanedea (Alcohol) AIDYIUFY WNIUOA (Methanol) LONAENYIUDE
(2-Ethylhexanol) t8N1148a (Ethanol)
e. ozBHIAU (Acetone)
1Y) Y a [ % o I [
TagSuasanaranngrananlsana - Feaziounduds  (Drum)
kA Y 9
YUFIRIYTOUTINNLAZ I TAYAUFIUTZDUN O FAIUMIANNUFUINATAIAY tazdeae 1)
o 1 o ann 9 dy 1 a o 1
gaaruninlgnisazaasiuilouvesritenaniiisesa
aaa I 1 aan o a [ 4
3) |39t (Active species) 1HTluasisalfnsenamsunannaa
ansalfnsenTaedivSunamsldsnlszana 7,632 Alaniuaell arsdanantszneulidae
= d . . .
a. nnmuilsnnaszaaslsa (Titanium Tetrachloride)
2 =~ 4 . . .
b. NUNAENENT INIAED 1A (Vanadium Oxytrichloride)
d J
c. waslaluadulanaslsa (Zirconocene Dichloride)
[ 1 Aaan a v ' [ 3 [
TagSumsisalfnsemnnnguanaedszme Feezsunniugs (Drum)

a ] ] 9 o

2
YUAIRIDUI TNz IAgALAIUTEUNKngdIunsewazdnarsdwilouves
NUIIHAN11T D9
A a A o a 3| A A a

4 asanlszaniamdnsal§isen (Moedifier) 1Hiluasmulszaniam
v anan g‘; F) =\ a @ do 1 ann =\ Y
ausalgnsnnaneaaiivasmenmvesnaadaunaasalgnse Tastsunamslysalsznm
5,000 nTansuaell msnulsz@ninmansslgniednlsznoulide

U Y

VA a 4 . . @ } ' a a
a. oanaogiiiualan (Alkyl aluminum Halide) #061951 laiofiaogiiiy

_Y

v Aa

4 a o 4
A 159 (Diethyl aluminum Chloride) ogil1iudana lanao 156 (Aluminum
Alkyl Dichloride)
b. ezgiiudanenlwa (Aluminum alkoxides) Aree1usu azgiivilas-
¢ . .. .
loTes Tnswonlae (Aluminum Triisopropoxide)
(J ] 1 4
c. m3Uszneuluseu (Boron compounds) A0y 1useu lnsnaslsa
(Boron Trichloride) Lﬂﬁ’f]eUENL%ﬂ%W\IQ@@IﬁLUH@ﬁImiW (Hexafluoro

benzyl Borate salt)
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= d @ ] 1 a A 4 . A a A I'd
d. @moe3 (Ether) f1981F%U lwaadimes (Silyl Ether) ladafiadmes
(Dibutyl ether)
d o 1 ] 4 a
e. 1Ba1AdI (Ester) MDY NIFU WNUANDAINDT (Phthalate ester) 19Na-
1w laen (Ethyl Benzoate)
f. mﬁaagﬁuammu (Methyl Aluminoxane)
a a a a
g. sisznevlneentunisezlsinin  uar tanmelsexlsunin
(Coordinating aromatic and hetero aromatic compounds) A0 U
N, O, P-ligands
TagSuenamulszansnmansalfnsennnnguanaeszmsa ¥z
[ I o 19 1 o a 1 1 Y 1 o Aaan 9
Fuuuudi(Drum)  VUAIAIBTDUIINILAIIEINgAVMIUIZU UG a U T ez ana
t&l (] a o 1
15U ouvoanIgNan1ing9ge
I o w
5)  e3azaea1 10% (Sodium Hydroxide Solution) 1¥1iluensiiniavearaiae
a a ] J o 1 Aaan = 9 % 1A (% 1
NNMIRaaRaananausalgnTen TeeliSunamslesmwlszuna 111 duaell Tassumsazaea
Y a = o I [ 19 1 [ a [ 1
10% 11NEHAA TUsEme G993 U U3 (Drum) VUARAIIDUTINNUAZEIBINAVNIUIZIUND
Y UL ) aan 9 t&l ] a o 1
Wgawilgnssazannasutleuvesrulgnaniitse
a d I [ a o [ Aa
6) msaeilfinsal (Acetone+Methanol) 1H1iluasdnsalinsaindimsnan
a [ J o 1 Aaan =y @ J [ a 4
nanduyausalnsen Taelivsnamsldslszum 227.3 duasillaesuarsarslgnssininn

9 v

a . [ 3 [ ] 1 Y] a 1 1
Avaaludszma Favziuunduns (Drum) vudIdIes0UIINILAZMIOIANADFIUTZ LU
1 o ann Y dy ' a o 1
arilgnssazanmsiuilouvesniienaniingesd

o W \ ana d' Y 3 A 0o v o 1
7y asmdaausslfizeuaenanin (Methanol) l4iluaismemaaaansg
Ugnsendonanmiaetilsmamsldsulszmnm 144 duaell TasSuasiivaduslfnse

A Y a = [ < [ 19 1 [ a [
Lfff)ilfffﬂWWlJWﬁNﬂ@Wﬁﬁiuﬂﬁgl‘ﬂﬁ F9925UNUTUDY (Drum) VUAIANWYIDUITINNLUASDIYINYAVNIU

Y
szuuvengawihlisewazdnasduilouvesmisonaniiied

]
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UsHn 7179 Inavea wunea 9100 (VHITYY) s19az8en 159971
\ aaa \ aan \
2.2.3 C’ﬂﬁ!i\ﬂjﬂﬂiﬂ‘l!!agﬁ]iﬁﬂﬂgﬂﬁﬂ'ﬁﬁlﬂ

mssalfasewarannsalgasoninilFlulseen wiailumslflu e dw 1dun
E) == A A o P [ a ~ [
M3l luTssnuteauadid a1emMsHanin 1 uaz 2 AUNIT I IuKUleNanEndu-1 tazn1susy

A A

A A A A A Y a a o ' = Y

aeMIkaai 1 wazaeMInaai 2 (LLDPE Plant 1&2) o Waunsawaanaanusiesaiio (HDPE) 14
= =S 4 dﬂl
TagliseazDenAaL

A AA A AA a d‘
1 TssnuueausanonazievAne aenswani 1 uaz 2
1) @1s9lfnaen (Catalyst) 3 4 iia 1&10 UCAT-J, Trihexylaluminum, DEAC
naz XCAT wazlismnamsIdsmilszina 84 duaeil TasTssnmazSumssalgasomnangwan
1 = = A g 1 aan S o = a2
aalszma Imsnlasuulasaainumsisalgnsnnnemanuinmsiaives lssnudmu-
J I v I 1 aaa A 9 1 3‘,
uasnnesifumsmu 1 luemssamnvmsisalgnservesTasanisineadaluiunu iy

Y v Y

aasalgnsengnandesdleszuuneingyailouarnisslfnser neududigdiusilgnsen
. . a & a a A
(Polymerization Reactor) TunszurumswanianaganioaLoaaio
] A A A A A Y
M3USVaEMINaAN 1 uaza1en1IWaAN 2 (LLDPE Plant 1&2) tie 14
a a Y] 4 a A 9 A A a < a A A
auNsordaRaAnfMANaIdANeAND (HDPE) 18 Taglunsainiinsnaadanaradniosaio
wilsenemswanszlimsldmssalfnse lunszuiumsnanlsumsiu 68.9 auil deez ldsiss
ana a < a : a o A
Ufnselunszurumsnaafianardanuoaueadiio lunilhaemswaalszauna 42 auil uazldlu
a o a = A & a (=)
nIzUIUMINARanaIadane AN Iurinaeranlssu 26.9 AUl
2)  @131591§0301590 (Co-catalyst) 31 2 ¥iia 1AUN Triethylaluminum 1ag
UT-CA-200 TitfSanamisldsaulszmm 121 duasdl Taslssnmsumsisalgnsomnnindgwan
1 ~ = A d U aan < [ ~ =
aalszma Imalasulasdoruiinuanssslgniesineimsunna1snlved 15 91uBImu-
J 1< Y o <3 ] aaa A Y [ g
uasnmesidunsnu 13 ueimssamuasisslgnserveslsenunneadalvinny a1niiu

o A Y U Y an

msisalfnienggndrdesdreszvunaigyailoudisisal§ser nouauihgaruilgnse

U EUNE

a < a aA
(Polymerization Reactor) lupszurumMsHaaanaIaANLeaLDAATD
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MIUSUINMINAAN 1 Haza1eNITHAAN 2 (LLDPE Plant 1&2) Win 1

a a o ' a aan Y AAa a < a A A

AWTONAANAAN UNNATANDFAND (HDPE) I¢ laglunsainlinisnanianaiannosaiio

= a = 9 1 aan 1 a =Y v AR 9

niaensHanvzinig laassalgnsesanlunssurumswandSuiasiu 116 auAl Feogly
1 Aaan [ a [~ a aAaA é a

armsalgnsanslunszurumsnaaianaraanueaueanid luntiaaenisnaniseuin 60.5

v A U a < a A AaA & a =
@m/ﬂ uaﬂﬂuﬂixmumiwammwmﬁmﬂmﬁmwa“luwmmﬂwamﬂszmm 55.5 @m/‘ﬂ

(2)  HUIWHAMINBU-1
1 aan d' Y 1 a = =\ a 9 1
assalgnsennlglunitendaendu-1 1 4 ¥tia 141 MHX-Cr, MHX-Py,
3 . = ' A A ;A 9 o 1A
Hexachloroethane 1182 Triethylaluminum &3a151391n3entifsuamslasiulszana 11 duaell
Taosuu1nArana19s2ine ¥ MHX-Cr 1Az MHX-Py U5590¢ 1U039119 20 A5 dIu
Hexachloroethane 1339990% 20 N 1ansu 1ay Triethylaluminum 1339 1,200 N 1ansuae Cylinder
o < v 1 Aaaa A 9 [ g’; 1 Aaaa
iy 3 luermssanvmsswgisevesdasenmsineadelvd miniuaisisalfasenvzgn
o = 9 ] 9 ] ] = 1 aAan 1 1 9 [} o aan . .
a11889A285z VNN GHUIBINT8NA515 91381 AeuaUNIgaINIINT T (Reaction  Unit)
Tunmienanendu-1
Tagiuegszninamsnead wrulenani1ie @ assalnseazassalfnse
1 A 9 [] a o 1! o 9 ] a o I A a o Y] a I 4
i lgluniignaniiisesaszgniunleluriienaninseuiensIvetas wanandumn

[

a aa A = 2
I'Wﬁ!,@‘ﬂﬁu UINYaSIDYAAIU
v a o ¥ A a v % a o d a2 aa
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