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A wiutlymanisuiAngagaunusian
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1) N. = 0 #u18ANg1 aruausaulsldnamuaAwindudaiuuaunisgass A
navluntsitesddludiadulianauimae  aNisoudaunisidaaieslsian
Wusasandemaiianluniseedr ludunaineu

2) N. <0 wungANdn ausaudsldnsusdaandiauauannistass f

i’/ = d‘ 1 k73 L n:!‘ 1 9 o
TuRailugunisnliatuisoutuiAreuiudueulsd  ueanatnaraaRIuau
ANNNT
3) N. >0 #u18AMNIT AUaumLLs N MUATEINATIRI U URNNNIRATE AN
pavlunireelRludaelaruuuinuiy  sedaeldinaiialunimieaddlud
oo . e
vfuaY o ToalunismAneLiiangn
watanitealludirduazdalunisitesldludiudulilfainaunangs
Inaurazmalpszmunzautunisudtymusacuuy Jufudneuzaesiauls uaz
Aﬂ‘ o o o e/ & =Y ' o d’l b7 =Y =y 5" o ] dﬂl
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(Successive Quadratic Programming: SQP) lasanniumatiaimunzauiunisud
Tyt ReulauuuisAuuuuwindurreteuladsiuuuuldvinde  wazisauds
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31 WUENITNAUANAULFITANA (Atmospheric Distillation Unit)
Fumisansudaiiviinfinduuendduiy WdlusandueTing 7 i Ton
21AuAANTTRININIBAINAB]ALAER funnsnafureansUsznenlalnsafueuusiay
alutinfufu ‘imﬂmsﬂ?zﬂfauiﬁimm§Ufaw7;§‘-gmLﬁﬂmf?ﬁ azQNUENDENaNIENALT
AL wazasdsznevlalasmfueufifaniiongs azgnuaneennisdnusne SeHan
FourTldisledenuqaientes lunnldmsialy
1 WBANA (Liquidfied Petroleum Gas)
laviiunn (Light Naptha)
PG (Heavy Naptha)
1al9%u (Kerosene)
laviungaend (Light Gas Oil)
EALNan0sd (Heavy Gas Oil)

4 "

1@ (Atmospheric Tower Bottom) %38 TaadAgs (Reduced Crude)

~ O O A~ WM

4 d e d a aa . .
Fadaunminiignaa wNlaraannIeAuaNTBINenaY
Tunszuaunisnauusn Wiluivargninldfauudedadudnanduanusau
1 1 Y ¥
1A AnTe e nduTedsvnaufiaduluunan (Valve Tray) [1uau 56 T4 @79

dernavlalasafuauianifanunnsiety szanuaneanatniy  laugnsdsznad

? Uy

i 1
el 3/ o

lalasanfueuniianimensn AzgnUaNaenNIMmULLVENAY doundqnbengendnay
% : ° o & 5, a o oad - PRpN
QNUENBANNIGFIRANAINIANA LR URNduningaReaNd
wanauassuussenialdgneenuuuliudadng 4 slingnivusnesnd
[ i o‘/ = =3 o o ¢ i{ 2 =
sTAUsng 7 sevanduile uwlatlouy (Flash Zone) tnaFeaanduainadrsdudisuupe
& dl ] d’ & 1 & ddlé 1
Toviiunm wwRnunni walsdu uazarunasesd dsulaviiunmy wazueanadaly
anazlaazgniseanainuanduniasnuuuesendy eavilddiunszuaunisuan
=y :J/ el
anAflunalanasiunm
1 o ‘g ¥ 3 <3
lunisanisudniitsznausian 4 doume
1 WIgmplauazaTaanae (Preheating and Desalting)

2 PANAULTILINTA (Atmospheric Distillation Column)
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3 laf@siawie (Side Stripping)
4 NALENETILUNYA (Light Naphtha Stabilization)
=] ol/ [~ [ z;ll
RN RN AULTTENNIATIUEIUNANTDINTZLIUNNTH
1] 1 v
nezuaunienauuen  dduluajaziialuvenduusseinie  dduRuazgndadn
= = =4 s dl] na’ = o s L 2’/ 901 o © Qe
WITNRAULAZATRRYIFIN LW@qu@mugugnaznwmﬂm%‘m NTUNNURLR T NN IR

AURANANNHBIANTIAENTNIUTNFRS Aaus A I ManauUssaInNA

9 al

asdsznavlalasanfueu dounidluleardediuunaesvendu dngdouinGen

drdausaRlWds (Rectifying Section) azlnassginuasasmendudngdiunGands

] = o . . . dy o ¢ d‘ [~ o G 1 5 o=
douasandia (Stripping Section) TngaasmaailazinwinmihiEnandaacdaedouasin
A

aqulaneanneAuuNgATeanAuLssIInIA Usenaumas laviiunn) uas
vsdouazmuwiuiuaesnaadgivandaiu (Reflux Drum) doulevivaaazgniinli
Wuasanludnreuamnnaueugas (2™ Stage Condenser) 123w lfasidngau

= A o I e -
Taenataliesuunny iwannsuanidiuiasiia uazlariiunmi

: a o em a o ok oy - - o

aqundniusian 4 19a Aawwauunn wlsgy laviunaesas uamiaWiung
pa84 (Heavy Gas Oi) Agnaswannfnuderasenduussainia azgndadinandi
lafas3nie (Side Stripping Column) finldansdsznevlalasansuenunagounaistly
la ngianivdauanssznaulalasanfueuiun unisfudligmninideiinqmany
W (Flash Point) aan@nsined Iagvinnisusnsawnasnll daulaieanunazgndindu
venduusseInIARANENAR

dauansdsznevlalasafuaunlidulenuagloy azldlatnldasdsznen
lalasarfueudauuifenafaniduatsutnlinduaugsuuy  eiddluuniulid

E2 2 ‘ﬂl g ' 3 ﬂ‘/ 2

arusouan AU A NALLIIIINIARZABNFUA WEATBINBNAULITTUNIA  UAIAL
gnaclinduuenanaisivenaugoyyiniesatl

wiuRvazgnuentuenduussen AUk e o Tedetaesqninen
(Boiling Range) #1371 AuanRuarfuiaasaudaznanius azgnifuusanazaqy

d‘ (% Ad’ @ di‘ & & as rd’d oA £ 14

AN Seazdfunldauaninznsuanie WskaninwinuaniBnsnuseinisuarls
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1% 3.1 wilaenisnAuAINAuLSTIINIA

3.2 WUEMNITNAUAINAUFUUINA (Vacuum Distillation Unit)

@Al e TAvdaga (Reduced Crude) illudauinléanndoudegraasandu

~ 1y g o , P a -

A Leidusneusosindunasfuuaziand  (Wax) azlsunfin weadaiu
(Asphaltene) uazdu 7 Tearswmaillaiannisanauuenlinanuiuusseinis usay
nauuen lERANAugEIIINTA

wandug A naniannduianientindundeaueanyn naasuau Lils
AANTIRAATYNSBINs Rapouuiln (Viscosity) Anu@unsalunisszive (Volatility)

a [ o

LL@:famﬂUl‘w (Flash Point) TpelsiTuNnun1naInduana (Pitch) ﬁ@ﬂ%m HABNTUN

1 1 2
Y o9 a ar
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. o= _ I L) . =) 9/% o
(Solvent Extraction) lalaswiifia (Hydrofining) wavhuwandds (Dewaxing) a9azlsingu
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NIZUAT 1 1n3eA 53
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nezuad 3 weeh 25
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WULR889UUENIINAUANNAULITTINNIA  LATWIENITNAUAINFAUG Y TYINA
Usznaudan iesesuanilasuacuieu i pauinsames 69 nendu uazinn dwiuginenl

PINN A 2LLRAD9 o an IR 4.1 uay 4.2

A13147 4.1 9UNs0IIBUULANABMINENIINAUANAULITIENNAA

4 o 9 = : =
1. LATAY LL@ﬂLﬂ@ﬂuﬂquT@uLLUULL@ﬂLﬂ@ﬂu33'ﬁ'}q§1@qﬁﬂq?m@[ﬂ

NNIELLAY : finsal
1E01 Crude/HN Product exchanger
TE02 Crude/Kerosene Product exchanger
1EQ3 Crude/HN Pump around exchanger
1E04 Crude /ATB exchanger
1E05 Crude/HGO Pump around exchanger
TE06 Crude/Kerosene Pump around exchanger
1E07 Crude/LGO Product exchanger
1E08 Crude/LGO Pump around exchanger
TE09 Crude/ATB exchanger
1E10 Crude/HGO Product exchanger
TE11 Crude/ATB exchanger
1E12 Crude/HGO Pump around exchanger
1E13 Crude/ATB exchanger
1E16 Crude/HN Product exchanger
1E17 Crude/Kerosene Product exchanger
1E18 ; Crude/HN exchanger
1E19 Crude/HGO Pump around exchanger
1E20 Crude/Kerosene exchanger
TE21 Crude/ATB exchanger
TE22 Crude/LGO Product exchanger
1E23 Crude/LGO Pump around exchanger
1E24 Crude/HGO Product exchanger
1E25 Crude/ATB exchanger
1E26 Crude/HGO Pump around exchanger
1E27 Crude/ATB exchanger




ANPIT 4.1 (519) AUnTAIIRIULLANASIMIRENITNAUAINAULISTHNNA

o o y o . -
1. (@) tATevLanilasuANFauLLLLANILRIUSENINAINNTNER

UHNELAY aunsnl
2E03 HN Side Stripper Reboiler
3E01 LN Stabilizer Feed/Bottom exchanger
3E03 LN Stabilizer Reboiler

4 = 3 o
2. Lﬂﬁ‘?NLL@ﬂLﬂ@ﬂUﬂQ’TN_ﬁ‘@uLLUUWﬁ@N

UNILILAT funsnd
2E01 .Atmospheric Column Overhead Condenser -
2E05 HN Pump around Cooler
2E07 Kerosene Pumparound Cooler
2E08 LGO Product Cooler
2E09 LGO pumparound cooler
2E10 HGO product Cooler
2E17 ATB Product cooler
3EQ2 LN stabilizer Overhead Condenser
3E06 Compressor After Cooler

3. aduanidaguaNfauLLLIN ALy

NHIELAT gunsal
2802 Atmospheric Column 2 nd Stage Condenser
2E04 HN product cooler
2E06 Kerosene Product Cooler
3E04 LN Product Cooler
3ECS LPG Product Cooler

4. 113 UaY ARNINSALTRS

UNIELAT aunsnl
9P01 Crude Pump
1P0O1 Desalted Crude Pump
1P05 Desalted Crude Pump
2P0 HN Pumparound Pump
2P02 Atmospheric Column Reflux Pump
2P03 HN Product Pump

29



A13197 4.7 (sin) gUnsnfresuuusanmiiansNAuAINANLITIIINA

4. (59) 111 LAY ABNINTALTAT

NHTENLAY ginsnd
2P04 Kerosene Product Pump
2P05 L GO Product Pump
2P06 HGO Product Pump
2P07 ‘ ATB Product Pump
2P08 Kerosene Pumparound Pump
2P0% LGO Pumparound Pump
2P10 Unstabilized LN Transfer Pump
2P11 HGO Pumparond Pump
3P01 LN Stabilizer Reflux Pump
3P03 LN Stabilizer Feed Pump
3KO1 Over vapor compressor

5. 9

NUNBLAT aunsnl
1D01 Desalter
2D01 Atmospheric Column Reflux Drum
2D02 -Naphtha Drum
3D01 Compressor Suction KO Drum
3D02 LN stabilizer Reflux Drum
3D03 Compressor Discharge KO Drum

B. ﬁ@ﬂé;u

NHNELRTY qunsnl
2C01 Atmospheric Distillation Column
2C02 HN Side Stripper
2C03 Kerosene Side Stripper
2C04 LGO Side Stripper
2C05 HGO Side Stripper
3CO01 Light Naphtha Stabilizer




A13197 4.1 (sa) gUnsalretuuUA AL NINAUANHALLISTEINN A

7. 81 (Fired Heater)

NHEULAY

gunsal

1B01

Crude Charge Heater

AN9197 4.2 91NT0II8ULILRABIMUENTNAUANAUG QU EUIN A

= = ¥ = : a
1. LATBILA N RUA NS D ULLLUANILREUIENINANUNITNAR

NNIELAT gunsnl
6E01 Vacuum Feed/D500 exchanger
602 Vacuum Feed/TOP Pumparound exchanger
6E03 Vacuum Feed/Middle Pumparcund exchanger
B6E04 Vacuum Feed/Middle Pumparound exchanger
B6E0S Vacuum Feed/Middle Slop exchanger
6E06 Vacuum Feed/D500 exchanger
BEQ7 Vacuum Feed/Vacuum Residue exchanger 1
6E08 Vacuum Feed/Vacuum Residue exchanger 2
6E08 Vacuum Feed/Vacuum Residue exchanger 3

dl d’ 14 o
2. LATBALANIAIUAMNTAULLLNAAY

NUELRT finsnl
BE13 Top Pumparound Cooler
6E14 D60  Product Cooler
6E15 D150 Product Cooler
BE16 Middie Stop Product Cooler
BE17 D500 Product Cooler
BE18 Heavy Slop Product Cooler

cﬂ“ d' b73 901 1 <
3. LATBYLANIUAEUAINIAULLLUNNADLEY

NN

gunend

B6E10

Vacuum Residue Water Cooler

BE12

Vacuum Column OVHD Condenser

31



ANT9T 4.2 (fle) gunsalresuunsnseaitsnIsnAUANALg Y LINA

4 Ty
NUELAT gunsnl
6P01 Top Pumparound Pump
6P05 Moddle Pumparound Pump
6P13 Light Slop Product Pump
6P02 D60 Product Pump
6P04 D150 Product Pump
6P07 Middle Slop Product Pump
6P09 D500 Product Pump
6P10 Heavy Slop Product Pump
6P11 Vacuum Residue Product Pump
5. 64
NHIENAY funsod
D01 Vacuum Column OVHD Condenser
0. ﬁ@ﬂﬁl/u
NHNELAT aunsnl
6C01 Vacuum Distillation Column
7C02 D60 Side Stripper
7C03 D150 Side Stripper
7C04 MSP Side Stripper
7C05 D500 Side Stripper
7. 181 (Fired Heater)
NUEAY funsnl
6B01 Vacuum Charge Heater

32
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asfleusesnisanmnaupauduusstnmea Aevnsiuiy fauainusssing 1 AN
Aatlszina Inadoulugaziuainazdusannana Lﬁmmmﬂuﬁﬂﬁuﬁuﬁﬁ@mmwgq AU
ansflautasmiagnisndunufugnTf fe @it (Atmospheric Tower Bottom) 44
Lﬁudquﬁiﬁmnmumazgmjfam@ﬂzi‘“umsmmﬂ Tnesuiassansilaugsesnionnig  ndu
ﬁmur}fumﬁ‘mmﬁLL@wﬂwmsmﬁmmﬁuqmmmm uansllumaedl 4.3 uaz 4.4

RMINAAL

A7197 4.3 LaASANTTRYe9819TIaNIBINUE NI INAURIINAULTTLINA

ADANTTH A
1. Sp.gr @60/60 °F ‘ 0.8600
2. ASTM D86 (°C)

0%Volume 37.01

1%Volume 41.23

2%Volume 57.42

4%Volume 65.41

5%Volume 72.30

8%Volume 93.73

10%Volume 113.93
15%Volume 144.69
20%Volume 167.02
25%Volume 187.67
30%Voiume 211.74
35%Volume 227.94
40%Volume 242.77
45%Volume 263.66
50%Volume 293.36
55%Volume 318.82
60%Volume 344.86
65%Volume 384.31
70%Volume 425.44
75%Volume 465.34
80%Volume 508.72




A1919% 4.3 (A1) LanAaNTR199819 1l 89U NN ARAINALLTTENNA

2. (FB) ASTM D86 (°C)

85%Volume 54574
90%Volume 578.40
93%Volume ' 594.09
95%Volume 608.65
S7%Volume 618.83
98%Volume 627.46
99%Volume 632.77
100%Volume 637.63

V3T 4.4 uastanTRresanstiautamisanisnauaNfiugnInaa

ADLANLID Gl

1. Sp.gr@50/60 °F 0.95

2. Distillation , TBP (°C)
0%Volume 235.66
1%Volume 249.60
2%Volume 276.78
4%\Volume 311.63
5%Volume 338.31
8%Volume 362.82.
10%Volume 382.25
15%Volume 403.75
20%Volume 418.76
25%Volume , 435.20
30%Volume 449.79
35%Volume 463.71
40%Volume 477.63
45%Volume 492.44
50%Volume 509.41
55%Volume 528.38




t o

FN397 4.4 (si9) Lmmmuummmsﬂ@um@wmmma‘ngummﬁua;nam&nmﬁ
ATUANLTH PN

2.(si8)Distillation, TBP (°C)
60%Volume 548.83
65%Volume 568.94
70%Volume 587.80
75%Volume 605.33
80%Volume £622.43
85%Volume 640.54
90%Volume £660.68
93%Volume 670.99
95%Volume £681.29
97%Volume 687.41
98%Volume ©93.47
99%Volume 697.45
100%Volume 701.38
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4.2 BANI9INADY

36

AINUUUANREMUILNITAAUATHAULITEINA LAZUUABNITARUATNAY

gouanmalaslsunsulefe  IfuFaufounalfainnisandineuass funanisatuan

annlsunsy Sulafifusaouuansiereudietias @eandt 1 wWafidus) waztidefidus

AINUANANEER 1.91 wWafdud uandlilumedg 4.5 uaz 4.6

191497 4.5 FBueuszndedays n1sA i uARIAULULS 198498 AUA 1AL

UTTHNANA

1. gyunTaRRauazATaaie (Preheating and Desalting)

gl msé%ﬁumu@?\a LL‘U‘U’%’]@@\? *%% ATHLLANFNS
fnsinistuad 1E01 (Train A) m’/h 160.07 160.90 0.52
gounndidavie (tube) 1E01 °C 31.00 31.00 0.00
amgnisiuaidn 1E16 (train B) m’/h 263.80 265.20 0.53
grunnHidavie (tube) 1E16 °C 31.00 31.00 0.00
gruugdeanann 1801 °c 315.60 315.60 0.00

g
o

2. MANARLITENNIALAZ ITAAATWAY (Atmospheric Distillation Column and Side Stripping)

WU | NNFANTUNIUAT | LULRNAAY | % ANLANGNS
founaniidn 1C01 °C 315.60 315.60 0.00
arunnNauanve (Top Temperature) °C 91.05 91.00 -0.05
AU NAUNE (Bottom Temperature) | °C 297.33 294.00 -1.12
ANNAUERAUE (Top Pressure) bar g 0.95 0.95 0.00
AINNAUANNE (Bottom pressure) bar g 1.39 1.39 0.00
731017 MA HN Pumparound m3/h 259.00 259.00 0.00
rUnAH HN Pumparound °C 70.23 70.23 0.00
8R7IN17tua Kero Pumparound m3/h 97.05 97.04 -0.01
geunni Kero Pumparound °C 99.75 99.75 0.00
fmsnnsiua LGO Pumparound m3/h 111.16 111.20 0.04
BN LGO Pumparound °C 136.40 136.40 0.00

“%ANNHNLANAN = (WULRNABY - NNFANIWINUAT) / N12ANTERIIUET x 100
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13197 4.5 (sia) WFauiisuszuinsdays nsaniivanuairiuuudiaesteamienduaud

UTTUINH
W28 | NIIANTUIIUAT | LULRNEBY | *% AIHUANGNS
#ms1n1siua HGO Pumparound m3/h 57.42 57.42 0.00
oM H HGO Pumparound °c 180.83 183.00 1.20
#9015l HN Product m3/h 43.71 43.92 0.48
fmsnnsiva Kero Product m3/h 17.79 17.69 -0.56
fRTN17 e LGO Product m3/h 112.23 112.40 0.15
fmsnsiva HGO Product ma/h 11.26 11.26 0.00
amgIn17 e ATE Product m3/h 200.40 203.65 1.62
3. welane s (Light Naphtha Stabilization)
ATOH m@rﬁ’uﬁumm‘?& LL‘U‘U’%’]@‘EN *% ANTHLANANY

fmen1slsa 3K01 m3/h 940.33 941.10 0.08
AMNNAULTN 3KO1 bar g 0.64 0.64 0.00
ANALAAN 3KO01 °c 2.68 2.68 0.00
gmsn15 A 301 bar g 45.96 45.08 -1.91
@mmﬁﬂ@mm (Top Temperature) °c 62.67 £83.85 1.88
frungiiuve (Bottom Temperature) | °C 138.00 137.00 -0.72
ANNNAULIaANE (Top Pressure) bar g 7.67 7.67 0.00
ANINAUALME (Bottom Pressure) bar g 7.97 7.97 0.00
&msIN17iua LPG Product m3/h 6.9 6.80 157
ansanslua LN Product m3/h 37.90 37.54 -0.95

* %AGTNUANAN = (LULRNAEY - NITANTRNINATY) / A19ANTEUIIETY X 100
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ANTNN 4.6 LLﬁ?ﬂmﬁﬂmde%’@gﬂ ANFANIUINUATIALLL LR A DIIBIN U N A WA U

QUYINA

1. 49U WITRRN (Preheating)

Wdel | AIANTIHIUATY | WULRIARY | * % A9INUANFNG
dne1nnsiuaidi 6E01 m3/h 223.65 223.65 0.00
ANINAG BEDT mm Hg 91.90 91.90 0.00
anuun A 6801 °C 304.00 304.00 0.00
fouugiidn 6C01 °C 394.40 394.40 0.00

2. daunendug e INIALAE lIAAFTNIY (Vacu

um Distillation Column and Side Stripping)

Wil | NTANIUINAT | WLUSa8d | % AAINLANGNS
gounniidn 6C0o1 °C 394.40 394.40 0.00
anuntaanua (Top Temperature) °C 142.20 142.20 0.00
aoungiifiuvie (Bottom Temperature) | °C 358.00 351.20 -1.90
ANNAuLaANa (Top Pressure) mm Hg 87.40 87.40 0.00
AMNAUAUNE (Bottom Pressure) mm Hg 107.40 107.40 0.00
dmenslna Top Pumparound m3/h 146.45 146.45 0.00
fouunH Top Pumparound) °‘c 119.00 119.00 0.00
8751197 WA Middle Pumparound | m3/h 115.28 115.28 0.00
fUnNH Middle Pumparound °C 159.70 162.16 1.54
gmsnasiug Light Slop m3/h 7.31 7.38 0.96
&nsnsiua D6O m3/h 29.96 29.96 0.00
Angangiua D150 m3/h 29.42 29.42 0.00
#me1nsiua Middle Slop m3/h 13.99 13.99 0.00
fRsn1siva D500 m3/h 4753 4753 0.00
AR3INTTINa Heavy slop m3/h 2.84 2.84 0.00
fms1n17lua Vacuum Residue ma/h 93.56 92.54 -1.09

* LANMHLANAN = (LWUURIABY - NN9ANERANUAT) / N19ANIKIINATY X 100
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2 a i o
4.3 nTAANMY HRVRIAILUTABLULULAIRDY
\HEIRINHULANA BTN HIEN1INAULITINN T AAZ MU NI NAUG Y YA ATl A9
b2 o Zl/ e = o/ ] o :ﬂl =8 a o
dau AuduldtinsAnmaarassulsseiuudnas ilaAnsngAnssugesuuuaan lae

o =3 a o8 d’ dl‘ =
ANUTDINHANTANHINALAT TN AL R asad s tanTlun2a1ausun12Has

4.3.1 NINIANET MUIENTNRUATNAULSTENNIA
43.1.1 doutls gauugiidvenduussainia
d: i u‘/ [ [ [l P T =4 k23 ar
\Hasannmisanisnauacnduussainiaduntbodfimnisuinlug usziinisldnds
unn Ireiinisdwasaunan? 1801 (Crude Charge Heater) Taiflunnslinasanuiuess
dsznavluiifudvaunanadlulannasdilszney sndu il Agoumgfdszunm 310°C e
330 °c FadlusudsidAnylunisanitiveu
R r:l’ d‘ o Y el/ T s
nrlAnmil azRnmnansgnureasnisilfeunlasgungiidavenduusseinis fAuan

1uAeNT 4.7

A19797 4.7 wansevuaasnisiasuulasgngidtvenduussannie

naeiid 1 2 3 4 5 6

fouunHdn 1C01 °C 314.60| 315.10| 315.60{ 316.10| 316.60| 317.10
WAl 1801 x10°kcalh| 29.26] 29.28| 29.33| 29.39| 29.42| 29.43
&m31n1ging OH Product m3/h 4436 44.36| 44.34] 4432 44.32] 4432
8m9nIslvia HN Product m3/h 4424 4411 4392 4313 43.21] 43.10
#m31n15lna Kero Product|  m3/h 17.53| 17.58] 17.69] 18.59| 18.50| 18.59
8m7In13tia LGO Product|  m3/h 112.87 112.75| 112.40| 111.69| 111.15} 110.59
8m31n5IMAHGO Product | m3/h 8.30] 10.01] 11.26| 1272 19.00] 24.76
fmgnnslua ATB Product | m3/h 205.99| 204.47| 203.65| 202.91| 197.10[ 191.92|

HANITANEINANTENY 2aentsiasuwlasgrungiidavanauussainnAanudn Waliia
= 2 o‘/ L3 -4 oy i n’z a’ 4? o b 24 a
grunnRasilandmanduusseinia v lignmngideed nresmenduingy i i iuinman

a

o &

fouat HGO Wisiu wsitBnnun@nsitue ATB anas TnemBunanansinEiou - wanuuas
(=3 2
antiae
WA LN T 1801 N1 0.17 x 10° keal/h Y WSunmundninet HGO 1RnTu 16.46

m’/h Bunm@nioust ATB anad 14.07 m/h dwanslugiy 4.3 uazgli 4.4




AN

1% 1801 (x 10 ° keal/h)

H
=,

NAIN

29.25 I

WFNAUTIZNIN WAAlE 1801 fiu gruuniid 1C01

29.45 t

314.0 314.5 315.0 3155 316.0 316.5 317.0 317.5

grungiidh 1c01 (o)

5117 4.3 LARIANNNANNUETY

4

Wi naRUR LY 1801 fiu gruugfidin 1C01

ANMNANNUT 7219 LFUNUNARATUT HGO WAz ATB fiu
arunnHiin 1C01
. 250
<
B 200 4------- LS e e TR
b=
B 150 Armmm e
<
=
(€ 400 —f----m- oo
&
2 BO -
& & W
0 i T T T T T
314.0 3145 3150 3155 316.0 3185 317.0 317.5
—&— @msimsius HGO Product 1 QQAﬁQﬁL%’\ 1001 (OC)
—8&— §mN7iva ATB Product
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U7 4.4 uaaapandnRusszudn WBanundasiueg HGO uaz ATB fu gauugfivdn 1C01
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4.3.1.2 FulsNand (reflux) I89MBNAULIFIHNNNA
TUNTANTINIULRINENAULIPFINNNA LATRIALWULESANE (condensor) Aziflu
- ginsalpruananiaznisiniinaudauturesendu Tnaazinlileheananuanuenans
Wugeanan udodouniieazdanaudiznand
P X = P A o & v o
neEiANN Y azAneuantznuresnalas unlasBunaiiidndidnuanduussannis

ar d‘
AALA A LUANTIN 4.8

719199 4.8 Nansenuaadnt nlanullaSHandidnvanduussannn A

necili 1 2 3 4 5 6

sasnns e TWAnG m3/h 102.70] 104.70| 106.70{ 108.70] 110.70| 112.70
WEsUR1d 1801 x10°kcal/n| 29.26] 29.29] 29.32] 29.33] 29.34] 29.35
fs171n17ta OH Product m3/h 44.64 4455 44.45 44.34| 44.25] 44.14
#7m51n15 1A HN Product m3/h 39.84| 41.17] 42.56| 43.92] 4542 4691
#m9n17ua Kero Product m3/h 22.66 20.95 19.27 17.69 16.00 14.36
#ms1n1slua LGO Product|  m3/h 109.12] 110.42] 111.51] 112.40| 113.21| 113.93
#5117 IMaHGO Product | m3/h 15.15] 13.60 12.31] 11.26] 10.32 9.46
fmsnasiva ATB Product | m3/h 201.86| 202.58| 203.17| 203.65| 204.06| 204.45

o & W

= = A o o ; PPN p
NANITANHINANTZNL 189N 1S LR ULURITHANTWLIY WHaANLFN0ENS gy

enduussaanA i ligomniitesusamenduanas inlEuntusEn s HN e u

1 RunumARAT Kerosene anat TaefitBunnmansosiay y wlasuwlaelies
Bunnfvindiiaa 10 m¥h snlndenuiil9f 1801 Windu 0.09 x 10° kealh

Sl BN ARSI HN i 7.07 m¥%h Aunnus@nanst Kerosene 9084 8.3 m¥h s

wamalugiy 4.5 uazgily 4.6




42

ANMNANNUTIZRIN NAAUR1E 1B01 AU amsnnslua IWanT

= 2936 —

©

g 29.34
mO

- 29.32

>

= 29.30

m |
@ 29.28 ‘
e
=

£ 2926

<

&

= 29.24 : ; ; T T

102 104 106 108 110 112 114

fFnennglua IAANT (m3/h)

U7 4.5 uaseaNduRuSszndne WAl 1801 Au dmsinngivne THand

ANNNANNUSTZUIN 1BNUNARAUT HN WA Kerosene
o goung i 1C01
<
o
£
‘s
&
=
(&
Px4
o
(o
2
0 T T T T T
102 104 106 108 110 112 114
—o— gmsnsva HN Procuct FRTINT A TWANS (m3/h)
~B— s e Kero Product

717 4.6 ugnIRIINANTUTTININ BRuNARSTUT HN uaz Keroene i dmsnasiuaswand
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432 nslANEY MUIEMITNRUAMNAUFRUINA

4.3.2.1 siauls anmpidvendugoyoyinia

]
=3

Lﬁmmmmifmmiﬂﬁuqrgﬂ&mmﬂiﬂﬁ'wﬁ\imuuﬁﬂﬁ 6B01 (Vacuum Charge Heater) @4
diunslinaseuiuedAtszneuluansilon Ranmgiiszann 385 °C v 400 °C Gailuga
Eﬂ‘ o o/ < o)
wilsndAnylunsanfineu

=4 =8 d’l =& CJ a2 o/
naEdAnEi azFnEnansznuasInslasullasguuiiinuendugaaIniA 5

waselumiean 4.9

5113199 4.9 m@ﬂa:wm@qmmﬂﬁauuﬂmgmmﬁL“i’hmn@uzm N"A

naei 1 2 3 4 5

fouug i 1C01 °C 393.40| 394.40| 395.40| 396.40| 397.40
wisTid 1801 x 10 kcallh| 18.48| 1849 1852 1856 18.60
fms1nslua LSP Product | m3/h 7.39|  7.38)  7.42]  742]  7.39
&m31nngina D60 Product | m3/h 20.94| 29.96] 30.09] 30.10{ 30.84
fm31n15lMaD150 Product|  m3/h 20.73| 29.42| 29.25| 29.26] 29.30
Am3n1slua MSP Product|  m3/h 14.65| 13.99] 13.81| 13.80] 13.60
Am31n15IMaD500 Product|  m3/h 46.30| 47.53| 47.41 47.41] 47.32
&ms1nslua HSP Product | m3/h 2.72|  2.84]  4.43] 442 580
amsn1slva VR Product m3/h 92.93| 92.54| 91.26| 91.26| 89.62

1
o

nanITANENANTENY Tesnsilasuulasgumnddvendugaania dedis
GRTE gianstiaudmendugayoyinia ﬁﬂﬁ@muﬂﬁﬁf;m’m@w@ﬂ@mwmu Vi Rl
HSP 1as LLmﬁ‘mmmmnmm VR anas Taeffunnimdnfoueiau I wasuwlasites
WRUAETR 6BOT ifaidu 0.12 x 10° kealih WnlFliunmn@ndouss HSP Wi 3.08

m’/h UFNnNARSTT VR 8a84 3.31 m7/h dauanalugii 4.7 uazgud 4.8



ANNANTUE 72U Wi wn e 6801 fiu gruugiiidh 6C01
—_ 18.64
=
S
£ 1860 -
o
X 1856 -
2
© 18.52 4 ----mrmmm oo
N
5
&
H 1848 T e
a7
&
= 18.44 1 I . , ,
393 394 385 396 397 398
anuunilidi 6C01 (°C)

517 4.7 wamepnuduiussendng wasunld 6801 du grungiidi 6Co1

ANNANAUTTZNIN LFHNNARATUT HSP LAz VR AU
grungRdn 6C01
— 100
g - B 2 - @
E B0 e
‘s
@ B0 oo
G
&
(€ 40 o
o
é P s
O £ ! - ] — ¥ ] ~ i
393 394 385 386 397 398
—&— dmsnelvs HSP Product 1 @mugﬁm’h 6C01 (OC)
~—#~— fnennslua VR Product [

717 4.8 ugaapnNANuisendn UENnunansiouet HSP uaz VR fiu goungiida 6C01
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4.3.2.2 sautls AoNsuMBNdugaINIA

o

lunisaniineuremenduguuinia  ANAuarinasanisaniusy  esainans
Hauzewendufigniiangann Asfessuiueuiiacudum Wediiuanuaunsalunig

FUIVEIUBAANT1ID1

'
as

P X = = o
NTANTIU Qzﬁﬂiﬂ’f]ﬂ\]@ﬂ?zmum@ﬂﬂqﬂﬂﬂﬂullﬂ@ﬂﬂquWHELUV@ Nal ﬂ ']ﬂ"]ﬂ MLL@N

9

Tum1919% 4.10

3
o

A1779% 4.10 nansenLUIadn A uLlaeANAUana AT TUINTA

q

n9eiiT 1 2 3 4 5

AN AEaANE 6CO1 mm Hg 83.40| 85.40| 87.40| 89.40] 91.40
Wi 4 1801 x 10°kcal/n| 18.36] 18.44] 18.49] 18.53] 1854
fmsannsiua LSP Product | m3/h 745 7.42]  7.38]  7.35  7.34
&mgnsiva D60 Product | m3/h 31.48| 30.67| 20.96| 29.34] 29.03
fm51n17MaD150 Product|  m3/h 29.64] 2956 29.42| 29.20| 29.33
fms1n1Tina MSP Product|  m3/h 13.81]  13.87] 13.99| 14.15| 14.25
#mn1MaD500 Product|  m3/h 4759 47.56| 47.53| 4750 47.49
fmsnnslua HSP Product | m3/h 070, 2.02| 284 346/ 293
ans1nslua VR Product m3/h 92.98| 92.56| 9254 92.67| 93.29

NANIANINANTENL Iaen 1ilasunlaeANsugeanandy A IEBRARINN

gy
muﬂ@mmﬂ@ummm'\mﬁ wﬂumﬂmwmmuw 6BO1 anas mmmmﬁ ?:f ZQ’]N’]?Q??”WEIVLWQ

T Tmmmﬁmmuamnmmmﬂ wiAsuulasties
AYNAUEEANANAUAARY 8 mmHg M LINa Ui lER 1801 anas 0.18 x 10° keal/h

sananslugii 4.9



ANNANWUT 2199 Wa WA lE 6B01 fu Ao uAULaRYS

6C01
18.56
<
§ 18.52
S
~ 18.48
>
o 18.44
an]
(o)
N5
= 18.40
=
"
Bé 18.36
£
18.32 T I T T

82 84 86 88 S0 82
ANNALLEATE 6CO1T (mm Hg)

U7 4.9 uansaNANRUTIENd1 WATUN L 6B01 A AomALEaAYe 6C01
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UNN 5
n1saaUf ludruaan1sNAUANNAULSTEINA

HRSANAUGEYUINA

o y A - cd e Al
nsaslilud Ae nisldirsesfianadiamanfinenaiseunangaaasilgm  lu
= R ;j k%3 =3 5 [ n‘/ ar -ﬂ‘ 9 o/ 6

nediAnEnil Aeaniseedd ludmisunisnaualnnauussanndelF laNanA el Heavy

.:J dl -~ [ aar ¥ = f~1 td‘?/ .
Naphtha 11n7ga Wesanuaadusisinaisaguazniunseanisaadieutlanemig
(Downstream Plant) 1w Ipsundninsuuialaay vay Trenuedneslsunmn uasdaenis
aa1lfluduianisnduatiuaugayInia el linaadoe D150 uay DS00 wnige
Wasanuandnisinanoduansiiousedssnuifuaresiiugiu (Lube Base Ol Plant)

= 5 f oA oy
TeaNsaaiayadialauan

5.1 a9AlsEnaUIaIN1Isaal R kN

5.1.1 RUWANTNRUANUAULTTLINA

%

- ﬁ@ﬁ%ﬁmqﬂ@mqﬁ( Objective Function ) A FaanTUSNNDINRRA LT Heavy
Naphtha M’Wﬂ‘ﬁlzﬂm
- SauulsUFu ( Primary Variable ) Ae grunnfizesansilau deliavinage dens
Srfluauaesvaandy
- Geulatiedy ( Constrain ) Ae
Q End Point (°C) 994 Heavy Naphtha Product
EPHN <180°C
o End Point 'C) 1284 Kerosene Product
EP KERO <300°C
o Distillation 90% volume Point (°C) 989 Light Gas Oil Product
90% volume Piont LGO < 357 °C
o Flash Point (°C) 484 Kerosene Product
FP KERO > 38 °C
0 Flash Point (°C) 984 Light Gas Oil Product
FPLGO >52°C
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5.1.2 wiaanInAUANAUGIYINA
- flarfduinguszasd ( Objective Function ) Ae #esnisufuncunndouss D150
uaz D500 1nTige
- outstfu ( Primary Variable ) ha anmRaesaisiiou ‘%aﬁ%w%wa@q FanIg
AU UBENAY
- Feularledy ( Constrain ) A8 ATNAUILUUTENARS DN
0 AMHUULURTEIHARS U D60
DEN D60 < 899 kg/m’
0 ANUILULIBSHARI W D150
DEN D150 < 922 kg/m’
0 AMNMENLUWIBINART W D500

DEN D500 < 951 kg/m’

5.2 aanisaaus tud

5.2.1 BU8N1ITNAUAIMNAULTIINNA

|
el 9s

N1728UR T MU N1INAUAINAULITENNTA AT NATNLB NN LN AR A U N dadnI3
N wasa1sldwasauaes 1801 ( Crude Charge Heater ) asarnituaildanananaas
ANTANHNINY BAAIAIANTIN 5.1

AT 5.1 LAAINANBULATUAY N19a2UR ldraainen1snduANNF UL LA A

NANITANLH1ITY AR PR

Angealf lud nsaaus lud

1. YFuNtumansi st Heavy Naphtha , m3/h 43.92 44.5
2. grungiadn 1BO1 ( Crude Charge Heater ), °C 217.94 217.94
3. aouuadand 1601 315.6 314.79

Q /Y

( Atmospheric Distillation Column ), °c

4. wasuildly 1801 ( Crude Charge Heater ), 29.330 29.086
x10° kcai/h

NANITE0U R LT MU AIINAUAMNABUIIEINAN LS LAAISIANIINT 5.1 AIN1T0U0

TdRansaunludrasre IFARNAY LapafamIsad 5.2
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AN30 5.2 waadnan1siansun s e s nnsna AN A UL NNA

H ¥ 5

HANTATHILI EEUIaY! 8 e, e IR,
(US$/h) (x 10°unsiall)
1. HARANTUT Heavy Naphtha +0.578 m3/h 104.23 40.174
2. nEaLAlElL 1801 244,406 kcalih 3.65 1.407

{Crude Charge Heater )

nsifivdeyaresguungiidivenduussennia Lanswianne N 5.3 wudiguugh

Wnuanauussenie azfidosnslauuutlasagszudng 314.6 °C fa 316.0 °C fasfunanis

patf lndrasgnimgiidenduussannisasatludeediduly s

13197 5.3 uansdayaresgmngiiin 1C01 (C)

afunsALTeys (P9) gruunidn 1C01 (°C)
1 315.4
2 314.6
3 315.8
4 315.8
5 315.8
6 316.0
7 315.4
8 315.6
9 315.8
10 3156.8

5.2.2 #ULNITNAUAMNAUFYYINA

i
o=l 9,

nnsaaURluduisanisndunuaugeINIA RzRasun TN UEARA WS aINIs

W warnisnasenuaed 6801 ( Vacuum Charge Heater ) ilasannifuanl¥aneudnues

TREZRIRIAIRELY meﬁmwwﬁ 54
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A1919N 5.4 wasananaulaznds nrasdfluduasmisanisndaumanusugyninia

NANITANHELY nau P89
nsealdlud | nnseeddlud
1. USNaun@aRAnst D150, m3/h 29.42 30.34
2. Fuanin@nsAneei D500 , m3/h 47.53 47.74
3. gounnHaEdn 6801 304.0 303.1
( Vacuum Charge Heater ), °C
4. arunnddi 6C01 394.4 392.0
(Vacuum Distillation Column ) , °C
5. wRsauA 1Al 6801 { Vacuum Charge Heater ), 18.49 18.14

x10° keal/h

naniseatld ludmianisnduanusugua ANl uaseiaesed 5.4 arunsniin

TURarn e e I FNANTYN WA AsImsaR 5.5

o

A1979% 5.5 uaasnanisiasnun e ligasmisanisndunanudugrynyinia

NANTTANLTININ e meldRifTy, | meldfdna,
(US$/h) (x 10°u"npall)
1. NARATUT D150 +0.9202 m3/h 144,61 55.74
2. HARAuat D500 +0.2028 m3/h 31.86 12.89
3. wisaii 14l 6801 -354,383 kcalth 5.3 2.04

(Vacuum Charge Heater )

nsiudeyaresgnumniidnendugumyinis Laawiansei 5.6 nudigangiidi

wanaug YA axlgaanislauuulasetisznane 392.9 °C Be 395.9 °C Farlunanis

aavfludresnmndidvendugoyunisasetlutsemdulylé
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R399 5.6 uansdayarasgnmgiidh 6Co1 (°C)

ddunafudexya (nk) |aampiidh 6001 (C)
1 394.7
2 395.3
3 394.5
4 393.5
5 393.9
6 395.9
7 393.7
8 396.3
9 392.9
10 393.7

5.3 aginisaaddlud

nannsaetlaludmisenisnduanudunssannid e ldifinanninfiugans et
Heavy Naphtha 40.17 §1utnal uaznisaanisldndeanud 1801 18 1.40 druuw/l los
seldndanseelfludannudnsut Heavy Naphtha 3,090 auuin/dl FovudineEidiy
Aty 1.3 wWefidufueseldmuannu@ndned Heavy Naphtha Famnmineatdludifies
ananznsuaafianeelR iUl uasfinanssnudanszusunisdminiides
ﬁﬁ'ammL?ﬁlmﬁf@m@mmqmmsﬁqLﬁumu

quwﬁfmmmé"uﬂmuﬁu@@zy'mfm fiseldiaannnsdfiundaine D150 55.74
Frunm/A) HERA U D500 12.89 duunnAl uaznisaanisidndeaud 6801 14 2.04 & u

U/l Taeenaldndanisaedsludannuansost D150 waz D500 4,729 a1 / 1) fatiu

i
o

freldinantu 1.44 Wasidudaaesa laruanudnsnet D150 way D500 F9A259N

= & <l = o = a=y = 9 - ]
paURludiiosainnaznisnannyreatdludiaudullly usarluansznusenszuoy

nsuAnUnFvian Teranudansisasaniaveanisaiineny
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2. ansaensidnueasdlsunsulaiamanaiia

2.1 NMNUERAARBALUANNIINNWaT N e Tng

TrunsulaFadmuindedawszatuizordinlalédng ludnazifunnfds
nszuounsluszuulatn aszuaunisinaaiuaislalasafuan Wialunssuaunimmiaal
Qi 5 . gn// L% = d‘ ° 3 o !
il Non-ideal wanainiuilsunsneasauDadnnIsaN 192N NTL LA ULANaadUINA9Y
sounegudeyanisedldlunsudilom Hysysprocess elldnmusfivismismaslulaun

HNANAMNI0AzAANTAUSTULANANAIEY non-ideal WHLIAIaNALIARBNLATIILTIN

wArImasidNnnndn 15,000 binary

2.2 SwsafiRnsfidnladne
o o oo a4 o oa = -
Hysys.process HiiyaenisgagLnsalinaufaciulinsiail iy gunsoduan
tﬂ, 9 rcdi o ={ o/ a‘/ o L < e
wanuauieu gunsalifeaiunisluaiay gadsuen wendy wlinsal nsdfjiFnas
611722840 UATNITNNULLILIASAN
° i b4 ar £ 1 o =R
HANISBIaINIsanaeInsrusunsiignmun anunsadeean ludansdiinmg
Bu q Wauiy wasdeaifludayage lldadwenvsenendulails wendulunidldlsm

WUL 2 UAT 3 @DTUTUASNITNAUULLLTUBARN ANANHZIANIZIEINBNAUAINITIRIIT



54

) o &Y 1% 1 ?;1 1R A @ ~t o o
viraugansineulddaanenauidiving Ineaclitafafudsanirlunsdizesvendud
Amnlluan 7 wiunudususasashlfiansnsasituundisaspediindudeuls souvs

k4 <4 ar =1 1 3 Ay =i o d‘
LLﬂﬂﬂ&l‘lﬂ’]LVN@HﬂULﬂHVU’JEIUQUﬂﬂW?@ﬂ@u‘ﬁu\?

2.3 WHUIIUTD
] [l =) cil = ! lﬂld o f=1 3

Hysys.process NUNUIUIAN1TENITNIY Subflowsheets NHANBNZITUILNLY

2 1 = L é’

Taultueu Alselamined
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! ] o ~ e = ] ] 3]

- wHuusasarduataiiananiimaneslulauniindussdoutlsznavsine o
wesfaesTaziiludsslunilunsdiinszuaunisidoudsenavaguin  vinlilddas
29U NAIULTENBLBLLLUAMURANUHIAEY

=R i = -=9§ v g =t 1 % i t:ll < a!d; 1
- NTTUANTIFIN N @']N']fmL‘ﬂﬂ‘V]\‘}l’)LLﬂQL?‘EJﬂNWﬂWutﬂ@tW’J’lﬁVlVl’)ﬂﬁmﬂu@%
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U

eulagnsslu PFD uazarnnsasfefiAmiauaznngesiig o Idsusiesnisuw PFD
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2.6 Optimizer
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Qe I Qs o [ 24 =y L4
ANLUAUBINR mnmfm%mmi@@ﬂ ﬂl&lﬁ]

asannnisineslAludrasniaanisnauauduussainia  iaddudngilszasd
AaRBINI TN NARA Y Heavy Naphtha sinnfige wasvioensnAugind Ae
Faen 11 BunN@nd et D150 uay D500 w1ndige Arhuiiatinnsilfeuidas Bunnmudn

Aodiaasnandiy azvinlaniiFaewdndneisine wasuulasiandlunie 9.1 waz 2.2

AN9199 1.1 gulRIaIHARS T M en1TARULSIENNNA

PO AaunnseayR lud naan el tud
End Point HN (°C) 167.72 165.60
End Point Kero (°C) 195.23 196.03
90% volume Piont LGO (°C) 286.42 287.38
Flash Point Kero (°C) 40.99 ~ 41.40
Flash Point LGO (50) ~ 76.58 76.91

A1979% 9.2 aNtTRIeNRAAMTIMIIIENITNAUgYEINTA

ANTH Aaun1sealfug nasnsaalslud
Density D60 (kg/m’) 891.42 891.25
Density D150 (kg/m3) 919.20 919.27
Density D500 (kg/m3) 950.29 950.99
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