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1 A = A 1 v % a o ' A v A a

VUTINNITeNTINUNIVFT DRz wasd unUMe T UATIHAAN UNVBIUTHN NN Inavea nlnoa

o w 1 [} a [} Al 1 1 1 1 =N @

NA (UINFU) NUNGUS DLAZATINANN UN ABUUU AU TATINYTLUUNDVUAITINU-1 WNF 159U

msdsuaensHani 1 waza1enswaai 2 (LLDPE Plant 1&2)

AAa a <3 a A Al

Wi l¥aunsanaanansasinaraaneyaiis (MDPE) 18 Taslunsdlitimsnaaiianananneyais
=& a = IJa a =y T ] ga A

NUIEENITNANZNMS IFTINU-1 TunseuIUmMINanlsuIasIu 50,884.5 auAl Feag lydanu-1

a 3 a % a (J
TunszurumMsHanianaadnueatoaano lurilaaemsnanilszuia 46,321 du/Al uazlaly

a < a A A & a v oA
AsEUIUMIHAAANaEANAND Turisdenanllseum 4,563.5 aufl
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= Y [ = ] =) =
- @n@U-1 Yo uT5 Ui uandu-1 ¥IINUUIIHAAENTU-1
. @ A a A a o 1A 1 ~ A
(Hexene-1 Unit) Y04 1A54M5HAIINGNANIATOINITNAALT2 08 38,000 Auaell Taeaiuiimiae
o ] A A ~ A a 9 ' a = ~ =
Sunnnanalszme lunsaifenau-1 inaa laanmenanenay-1 vod lnsamsials e lidisane
A 1 A = a A A 1 a ~
HIDNUIIWAAINTU-1 MgANTHAA (Shutdown) 1ABNIAUNTVIINKUIGHAAINTU-1 V0 T1ATINTT
= o v Y 1 1 o 9 ' 1 Y 1 ° Aaaa
BAFU-1 9zgnanagInINauNUEgaIulsulagaumna1saiay neududigaiuinlnie
(Polymerization Reactor) U84 154911L0aLL0aAND a18N15HAAN 1 e 2 (LLDPE Plant 1&2) @151
Ado = Y a 1 vy £ A Y <
nsfinsuendu-1 vingrananlsmavzaudadinlununlssnudesaussnouazino 131y
v v @ Aa 1Y o Z’, U vy 1 o (Aaca A A
pannnunTegualluiagiiu niniuszgnawinussuunegaiilgnisvedlsanuuoatoan e
=) d' 1 = %
F1ONTHAAN 1 LAz 2 [URLINY
M3UsuaIen1sHann 1 uaza1en1sNani 2 (LLDPE Plant 1&2)
A ] a A o o a A A 9 A A a & a A A
e lienunsondaraasunaaaneyaio (HDPE) la laslunsaindinmsmaadianaraaneraiio
=& a = 9 = a v A R 9 =
NHIE@eMsHanzlmMs 1senau-1 Junseuiumsnanlsuinsiu 50,884.5 aual aees lanau-1
a [~ a % a %
TunszurumsHananaIaAnueaoaaio M HIaeMInant sz 46,321 au/al uaz 14y
Aa < a A & a =
nITUIUMINAALIANAIEANEFAND MM TaaeNanseua 4,563.5 A1/l
|} a =
(2)  HUIWHAAINTU-1

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

i 1 Y 1
el NIuMIHAR (Startup)  WUSams I5lszum 34 auaenss Faiumnndwaaluilszima

Y v
A A

A 1 [ 9 o < v v & A 9 1
wisoanlszme Tasvudedlosaussnndnndauinlssauuazny Bludsnnmuinead el
3’/ = o A Y 1 Y 1w aan 1 a Aaan .

NAUUANAU-1 ILYNTUALIAIYTZVUNDINFAYNT8 (Reactor) TUHUIBINAUNNT8 (Reaction

Unit) ¥9INTZVIUMIHAMINGU-1
Jd o < () ] a
2)  ueiNaelimu (Normal Heptane) 19tiluddvhazatelunsitenananau-1
v Fl H
Hsmnams lszina 123 Auaet) Fesuinangranludlszma Tasuuddesoussnndainui Tssn

< v v 3 A 9 [} g’; d o o A FY ] Y 1 1 ~
Llagl,ﬂﬂllﬂuﬂﬂﬂﬂlﬂ‘ﬂﬂﬂ'ﬂﬁiﬁmh/ill ﬁ]”lﬂl!uu@'illalﬁlﬂ!ﬂuﬁlggﬂﬁ”ILﬁENﬂ’JEJ'i%‘]J‘]J‘VIi’)L"lﬂQWH’JﬂW]ifﬂJ

asalgnsenlumidenanenau-1
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= Y I @ 3’, a Aaan
3)  2-eNa-1-8n%140a (2-Ethyl-1-Hexanol) Imiluamsdvganmamnailgnsen

v

Tunmisenaaendu-1 T5namsldlszunm 34 duaell Fesvmondwanludlszme Tasuudedie

Y o ,i’ A < v v 3 A 9 1 g v & a aaa
ﬁﬂ‘]_l'i31’!ﬂl"1111]"|8\11/\|u1/113QQWHLLﬁ%Lﬂ‘Uul'ﬂuﬂ\‘lﬂﬂlﬂﬂﬂﬂﬂﬁﬁNﬁlﬁﬂJ %1ﬂuuﬁ'lﬁﬂﬂﬂﬂﬂ'lﬁ!ﬂﬂﬂ§]ﬂ381

2 Y '

wgnaudesnieszuunegriienalfnsen (Reaction Unit) Tuniiiendaandu-1

9 o ' A o 1 A AQ Y ' A o 1 ' Y ' Y 1
ATV UIINAAUITON ’s’fﬁlﬂu‘lflﬂlsﬁﬂluﬁuwwa@uﬁﬂw llﬂ\iﬂ']iclslfalu 2 93U ll@llﬂ

[ a o 1 4 a o o a [ o a a 1 a o 1
M3l lumitenaaiiisounonIveLasWannNaasas Indenauuazms 19 lunilenaniinies

[

A av Y a [ Jd v 1 aaa = = dy
L‘Wi’)ﬂﬁ’Jﬁ]EJLLaZWﬁlu"INﬁG]ﬂmMW’JLiQ‘]J{]ﬂiEJ”I UINYasLoyAANY

IS

v a o 1V A a v v a o J a ad 9 dy
3) ‘ﬁmﬂwaﬂmsmmemmﬂmmzwwumaﬂnmmiwmamu Gl"l)’fffﬁ!ﬂﬂJ PNU

1) lelasiou (Hydrogen) Hiludnmuquanuannsalums vavesnaadn

It ldawanudesns Tudiuvinl§isen (Polymerization Reactor) ¥99n35UIUNTTHAARINATAAN

Tnaefiduezdlsuamsidlszua 44 Alansuaeil Tassulalasnuuninduaalulszma

c'f'iqmi%’u‘laiﬂmumﬂé’wﬁmiuﬂizmmﬁumgﬂuﬁq Tug1uuudaus59M1% (Shipping Cylinder)
9

Taguudenie30UsINnIazaI sz uieduigaIuril§nse1 (Polymerization Reactor) U9

1 a o 1 12 v A = YA Y
NUIINAAUTTON IﬂﬁlhlﬂJﬂJﬂTiﬁ]mﬂ‘U Lu@ﬁﬂWﬂﬂJlﬁﬂﬂﬂlﬂﬁﬁl%ﬂuﬂﬁlMWﬂ

I 1 o aan
2)  lelawiunu (sopentane) 151]1 induced condensing agent luaauvinlfnsen
. . Aa a Aa ax = Y v 1A
(Polymerization Reactor) ¥94N5EUIUMIHAARINAEAN Inaenau NUsunums 191szanm 7.25 aunell
s X Y a ¥ a ) Vo o & A
e lasesmsdade lo Tamumuangruaanslunsouentszma udnnvumony I3 ludunuieds

hgaaui§izen (Polymerization Reactor) Y81 HISNAA15 09

]
=

d 1 a a
3)  Tulune33934 (Co-monomer) 11 Tuessrunldlumsnannanaradn
=} ad = a A a = A = A =
Tnaenauil 3 ¥ia Ao 1IN U-1 (Butene-1) 30 18NTHU-1 (Hexene-1) 130 09ANU-1 (Octene-1)

a ;| Y (Z 1 A = Ia A A = A = ds@’ 1Y
TaeRdsunamslisdseunm 61 auasll ms@onlesiinu-1 vsoendu-1 visoesanu-1 YUogNL

U

A Y A

anyuzHaan N NAINs TaetlagiusutINu-1 uazian®u-1 910 1531UIAIAAND TMIHANN 2

[

1 = o Y a =\ =S dy
FIUDDANU-1 ICUIWIVINANAANIGUDN Iﬂﬂ‘lﬁ”lﬂﬁ&ﬂ‘c’lﬂ JUY

]
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a A v 1 [ g‘; 9 A AaA
a.  UINu-1 iumﬁnﬂmu‘ﬂsuﬂgmmmwmﬁmmumaﬂimuuammaﬂwa
' v
FemMsHani 2 ﬂmmmuiz‘uwamuawmmﬁ’umuﬁus‘fﬂmq 0.5U7
o Yy A4 9y A - 1 a A
IUIU 1 LEU NTUAUINYALFOUADNUNOUINU-1 Header V03159911

aA

UPALOAAND AMIHANT 2 (U519 Pipe rack 1719M01UINU-1 Header

4 1
aA = =

AOUIT Reactor U904 1391UIBALOAAND T1INIHNAAT 2) WTINUN
yoelasamsuagauingaiuiilfnien (Polymerization Reactor)
1 a o 1 a a A = v <
VOINUIENANITDIY Wan Inateniau Tagasalasg liulinsdamny
] [~ [ dy d‘
ANVENINDAINM BTN LNV TATIM5 Tagaszunar 300 uas
= A a a o A 9 = a a A
b.  BAFU-1LBINMIHAARAAN UNT anT -1 Ty I5anNuNaaLDaLoaRND
A A a 9 3’.: A KX o Y o =
MeMIHani 2 zraatesnialusey 1 3 s uiludeasueniiu-1
1 A o < 9 1 a o 1 dy = 9
wmenemoi N1l umisenaaisesa it Taoiendu-1 vzgnls
A~ o & A Y a a @ s W A Y =\ = I
WoNANUIMIuNAINARNAAN UNNNANHUENADIUENTU-1 1T]U
Al a [Y] I'd [
TuTumes s luTaseadwvoawdasusl Tasazsuendu-1 1IN
NOYUEITINYRITINY-1  1aZILMIMINGATUTINU-1 N19N0IIN
== A A Zﬂ = I ] =
Tsanuueaueaniio anemskani 2 Mnuuaznasuiluansuenau-1
3 d [ < v { [l 1 a
AuTuTuwessw  Tesazdwunu I3ludunviegludiumsnaa
voulnsamsa uazezgnaud I ludiusinl§aser (Polymerization
Reactor) Y94MUI8HAN11T034 ¢io 11
= o = [% = 9 a a [ d o [}
c.  0oANY-1 1 UeIRLINUNUIENT -1 HINADINMITHNAANAAN UNAIDE
Aq ¥ ~ 3 PE o 9 ~ Y a
nlgeennu-113ulnTumwesisiu sxriniieennu-1 MINHHAANEUBDN
] < v & ko = v ~ < 2
sy 13 lusuny amivaznlasuinldeeanu-1 dluTyTuwes s

7
Tagvzifunndauny 16 ) ludruii §i3er(Polymerization Reactor)

VOINUIBNANITD94 @1 1)

]
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2 o

a o 4 Aau % a U d o aaa -
@  winswamhseunemINetazWannuansumaus sz 1dasad ail
U o (Y] 1 aaa Y I ) o
1) aiiazaee s uansalfnaen Sovent) 1xiludniagaeassessy
mssalgnsenludivazaredasessuansalfnse Taelidsuamsldsaulszana 3,690 Alansy
Aol drhazateassesSuassalnsenlsznoulidae
a a d . . @ 1 '
a. azavhanlalasmsuen (Aliphatic hydrocarbon) 19081% U LINLHFU
(Hexane) wlimu (Heptane)
a d . @ 1 1 =
b. azlsananlalasmsven (Aromatic hydrocarbon) 97981441 I‘V]Q@H
(Toluene)
d Y] 1 ] a
c. uPanedoa (Alcohol) AIDEINFY WNUDA (Methanol) ONATNLIUDE
(2-Ethyl hexanol) 1d1N1Uda (Ethanol)
@ ) gl.l Y a 1 d[ Iy < [
TagF UAIIazae NIHUANNINARANA TN B9z 5UMEIUA3 (Drum)
1 9 1 [} a 1 1 Y 1 o w dy g}J g’J 1 1 g
YUFIRIYTOVTTNNNAZGIAYAVHIUTZDUNOINZaIUMIAANUFUINTAIA LA T30 0 118
dauazaeaisoasumssalgns ewertaniises e li
o . PR ) A A a o 1
2)  @1513na19 (Medium) 153uarrazaroasinudseansnIna s wag
< @ o (% a @ 4 1 Aaan 4 1 a (% v v o a @ '
Thiluasdnandmiundasausianss algnsouielWemnsavutonaadue lUdid s unansaad
Idazadn Taeiisuansldsauilszuna 250 dudedl Tasasainaralszaenlidqe
a a d . . o l 1
a. ezarhdnlalasmsveu (Aliphatic hydrocarbon) $3881U%U LFNIFU
(Hexane) 811N (Heptane)
a J . @ 1 ' =
b. ezlsndnlalasmIveu (Aromatic hydrocarbon) A1081911 Tngdu
(Toluene)
c. mmg:"laimvjmu (Tetrahydrofuran)
d o ] (] a
d. ueanedea (Alcohol) AIVYIUFY WNTUOA (Methanol) LONAENYIUDE
(2-Ethylhexanol) (8111484 (Ethanol)

e. OTBIAU (Acetone)
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[ (% a 1 % [ I @
TasSuasana1au1nIngrana1etsznd eaziuunduns (Drum)

a ]

Y v 9
YUAINIOI0UTINNIAZDeIAgAUIIUITDUN R gEIuITAnNUFUMINETAIAY ez deae 116
1 o Aann 9 t&l ' a o 1
arilgnseazanmsduilouvesniienaniingesd
v aaa . . Y J aan o Aa o '
3) 139Ul naen (Active species) Tauasisalnsoaimiunannuy
anselfnsenTaedivSunamsldsanlszana 7,632 Alanfuaell arsdananiszneulidae
= d . . .
a. Innutlesnnnsznaalsa (Titanium Tetrachloride)
2 =) 4 . . .
b. NUUAENENT INTAAD15A (Vanadium Oxytrichloride)
d dJ
c. waslaluadulanaslsa (Zirconocene Dichloride)
[ 1 Aaan a v < [ I~ [
Tagsumsisalgnsemnangruanaietszimd 339z 50018003 (Drum)
T 9 1 [ a ] 1 Y 1 o ann 9 dy ] a
YUAIAIBIDVITNAAZEINAVMIUIZTUUNBINga I eaza e uilouvearitlenan
115094
A a A o a <3| A A a
4 asanlszaniamdusal§isen (Modifier) 1Hiluasmuilszanam
v ann g‘; F) =\ a @ do 1 ann =\ Y
ausalgnsnnaneaalivasmenmvesnandaumaasalgnse Tastdsunamslysanlsznm
5,000 nTansuaell msmulsz@nsnmanslgniednlsznoulidae

U Y

VA a 4 . . @ ' 1 a a
a. oanaogiiiualan (Alkyl aluminum Halide) #061951 laiofiaogiiiy

_Y

v Aa

4 a o 4
Ao 156 (Diethyl aluminum Chloride) 9gil1iudana lanao 158 (Aluminum
Alkyl Dichloride)
YA d . . o ' 1 a o
b. azguuuaamn‘lmﬂ (Aluminum alkoxides) f179Y1UBU azguuullm—
¢ . .. .
loTasTnswonlas (Aluminum Triisopropoxide)
[ 1 1 4
c. m3Uszneuluseu (Boron compounds) A0y 1useu lnsnan'lsa
(Boron Trichloride) LﬂafJGU?NL%ﬂ%W\IQ@@IﬁLUH@ﬁImiW (Hexafluoro
benzyl Borate salt)
d. 9me3 (Ether) doe1ury lydadmes (Silyl Ether) latiiiadimes
(Dibutyl ether)
e. !'ﬂﬁ!ﬂ'ﬂ% (Ester) ﬁlﬁi’)ﬂl"ﬁl‘]&u Wﬂ?tﬁﬂl@ﬁl@]ﬂg (Phthalate ester) Lﬂﬁa-

1 Tyt (Ethyl Benzoate)
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f. 1uaagliuenas (Methyl Aluminoxane)
a a a a
g. msiUsznevlnesdiunisezlsudn uaz tamnelsezlsudn
(Coordinating aromatic and hetero aromatic compounds) A0 U
N, O, P-ligands
TagFumsmulszansnmaus afnsoemnnndraaaislsems Fazi
I o vy 1 o Aa ] 1 Y 1 o aan Y 49’
113U (Drum) VUAIAIIOUITNAMETAINgA VR IUsZIUN DG A Ui R ewazdwansiuilou
VOIHUIINAN1TD94
v . . . Y I o w =
5)  @582a18919 10% (Sodium Hydroxide Solution) 1413l umsiiniaveouriande
a a @ J o 1 Aaan = 9 @ 1T A [ 1
NNMIraaraanunausalgnse TaeliSunamslesmwszuna 111 duaell Tassumsazaeaa
Y a = o I @ g 1 o a 1 ]
10% 1NERAA TUszme G993 U1 U3 (Drum) VUARAIIDUTINNUALIIBINAVNIUIZIUND
9 UL ) aan 9 t&l 1 a o 1
ngauilgnseazanasluilouveaniienaniitsesd
v a d 9 I 9 [ a Jd o a
6) 39U fn3al (Acetone+Methanol) T413)uasansnalnsainainmnan
a [ d v 1 aan = (X 1 [ a o
nanduyausalnsen Taelivsnumsldslszum 227.3 duasillaesuarsarslgnssininn

Y a = o I o T Y 1 o a ] 1 Y
Ananlulszing $9923un1uae (Drum) YUAIAIPITOUTINAUAZDIGTAYAVRNIUIZUUNDIG

1 o ann Y dy ' a o 1
arilgnssazanmsduilouvesniienaniingesd
o W \ aan d' Y I A o o w [
7)) asMIaausl fnsenaenann (Methanol) 15 uaisivoivnaas g
UgnsendouanmInelsnamsldsmlszinm 144 duaell Tassumsivadus alfnssudouanm

a : @ I @ 1 J @ a 1 v
ngraalulszma Faegsunnilugs (Drum) audidresoussnnuazaeIagAuHIuTZUUNO

9 UL o ann 9 dy ] a o 1
Lﬂl”lf;’fﬁflu‘i/l”lﬂ;]ﬂiEJ"ILL@S’/QNfﬁiﬂulﬂﬂuﬂlﬂﬁ‘ﬁulﬂﬂa@]u"ﬁﬂﬂ”l

223 mssalfisemazanssalfnsesi

mssal§niowazansalgaserswilFlulssoau viafumsldlu 2 dau 1dun

E) A A A A o Y [ a = [
M3 11U Is9uLeaupaaio a1enTNaai 1 Lag 2 AUMT 1% lurUlerNaaantu-1 uazaslsy

A A

MeMIHAAN 1 HazeeMIKNaai 2 (LLDPE Plant 1&2) i I ansonannannaaiioydio (HDPE) 18

[

Y
Tasis1eazioonndil
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A A A AA a d‘
1) TssnuueaueaniionazpyAiio agnsHani 1 uaz 2

1) o ﬁLi'ﬁJg] n3e1 (Catalyst) 1 4 sia Tdun UCAT-I , Trihexylaluminum, DEAC
uaz XCAT waglilsunaumsldsmnlszanm 84 duasil TasTsesnuazsumssaljisenunangnan
1 ~ = A d U aan < o ~ =
aatlszma Imalasulasaoruiinuassslgnesinemsunna1snlved 15 9uBmuy-

Jd < v 1 Aaaa A ) 1 g

uasnnesiumsnu 1 luemstamnumsisalgaseveslasanmsineasialntunu aniu

1 aan o 9 J Y Y 1 aan 1 1 9 [ o aan
a1s3algasegnanaessdlessuunengyailouaiss v nien neududigaiusinlgns

a < a
(Polymerization Reactor) 1UN5EUIUMTHAAIANAITANLDALOAAND
@ A A A A A 9y
m3tFuamemsnani 1 uazenemIkani 2 (LLDPE Plant 1&2) e lvaningo
a Aa o '3 a A A 9 A A Aa <3 a AN & a
HAARAAN I NAIAANIEYAND (HDPE) e Taslunsainlimswaaianaradnesaidvilsensmsnan
wiimsldmnsalfnselunszurunsndndSuimsan 68.9 audl Feegldasiselgnsenlu
a <3 a A A & a = Y A
nIzIIUMIKaAANaNaANUBaoan D lurilsaemsnantlszuna 42 aual uazly lunszuiumsnae
< a aan & a (A~
WanaadneyANd lunileaenanilszuna 26.9 auAl
2) am%qﬂﬁﬁ?mim (Co-catalyst) 12 ¥ia ldun Triethylaluminum 48
UT-CA-200 H1f5mams 19saalszana 121 duael) Taelssnmusuass algnsemnanguanaalsema
= = A < 1 aaa S o =) 2 J I
umsnlasulasanuinuassslgasenneimsnunnasialved Isanudmuasnne sy
< v < 1 Aaan A 9 1 g’; 1 Aaaa
msnuRlueimssamnumsisalfnseveslssauiineadelwiunu smmiuasisalgnsennzgn

audesdrszuunengyailouasisalfnser neuduingdiusiinl§nsen (Polymerization Reactor)
a < a

lunszuIumMsHanianaIannLeaLeanno

(% a A a A A Y

MsUSuaensHaai 1 Laza1en1sHani 2 (LLDPE Plant 1&2) tie 19

a a ] 4 a == 9 A A a < a A A

ANITONARNAAN BN NATANYAND (HDPE) 14 laslunsainiinisnanianaladnoyaio

= a = 9 1 Aaan 1 a = ] 9

wilsmemsnanvzims lsasisalfazsesanlunszurumswnanilsumsan 116 auAl ezl

J aan ' a a A & a (A
ﬁ'li!ixiﬂg(]ﬂiEﬂi’Jiﬂuﬂﬁ&ﬂ’)uﬂﬁwaﬁmﬂ‘waTdﬁﬂLL@ﬁLL@ﬁﬂW@iuWUQﬁWﬂﬁNaﬁ‘ﬂiglﬂm 60.5 G]‘LJ/‘]J

U a <3 a A A & a =
uaﬂsﬂuﬂizmumiNammwmammaﬁmwacluwmmﬂwa@ﬂizmm 55.5 G]Ll/‘]J
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(2)  HUWHAMINTU-1

=

1 aan X ] a = = a 9 1

assalgns ol lunidendaandu-1 § 4 wila laun MHX-Cr, MHX-Py,
Hexachloroethane 1182 Triethylaluminum #9estsalgnsentilsmamsidsmszunm 11 duaodl
Taosummngrana19ilszma MHX-Cr tiag MHX-Py 15590¢ Tud 9110 20 @03 91 Hexachloroethane

a o a [ 1 o ]

U55999a2 20 N 1an5u 1Az Triethylaluminum U559 1,200 A laniuae Cylinder hnunu 1 luems
v 1 Aaaa A Y 1 g}x 1 aaa o A 9 1
Januassulgnsevedlasamsnneaialvnyg mnuuasisalasenszgnduaseniessuune

gminemseuas15 93 en neudadgdiniinlfnsen (Reaction Unit) Tuniitonaaiendu-1

Wienanigeg @ mssalfnsowazasnsalgnses w1y lumiteramines azgn

[

o ] a o I 4 a o Y] a [ 'L a ¥
a1 lumitenamiieanonsddsuazwaNaAs Ul InaeNaY Js1eazideanail
a o 4 Aa v [y a (Y] d a
(3) #sRaniTeuaMMIdeMazHRNHAnH NI WA NAY

1) ;ssal§iaen (Catalyst) 1§ 4 wiia laun

1 aan a A 4
ﬁTiL'N‘]J{]ﬂiﬂTﬂiglﬂVILLﬂl’Juaﬂﬂﬁ%@NQ %ummaamumﬁﬁ (Ziegler-

'
a

I A an 1
Natta catalyst) (HUETHUIUADIUTOHI T lyidina
1 Aaan A a (% =
- mimﬂgﬂsmﬂizmmmauaaﬂmam yHamNa la%y (Metallocene
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