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SUPPORT TO PM: $6320-1001
1. fesuedialy

VGO HYDROTREATING UNIT ®1wiiia SHUT DOWN ldoinuais 9 awigdaeiiu Waitiing
PLAN Bdaanit uag 118701 pLAN Pdaenth $alums SHUT DOWN Aillms PLAN iiaunsnne
TEST EMERGENCY SHUT DOWN SWITCH wip VALVE #w 9 filiornildnouii NORMAL
OPERATION

PLAN NED SHUT DOWN (%1

- manfAvu CATALYST w30 CATALYST REGEN

- miﬁﬁauﬂqam?aﬁni

- FEED w3 UNIT 30 vu@

UNPLANNED SHUT DOWN 151

4

- EMQUIPMENT FLILURE 1%\ LOSS OF FEED PUMP %30 EQUIPMENT digydu )
- {fia LEAK Suszu i I lwif
- MAKE UP H2 W
- LOSS Y84 UTILTY PLANT
uagozifhums SHUT DOWN Ailms PLAN 130 UNPLAN Tlan$1144 doq
1) Wee1 CONTROL TEMP Wldiftenanidesnsiiia COKE 1u FURNACE %30 CATALYST

a4 - 4 I
Haniaean13na NIKEL CARBONYL COMPUND (TOXIC) 1o TEMP REACTOR #1011 205°C

)

n@nides PRESSURE DROP fisnnnindlu REACTOR

<

) WAnidus COOL DOWN REACTOR 11 RATE finnnd1i GUIDLINE (SEC 5.1 4)imua

&

a4 P a ] a
) Wan@uans CooL DOWN T luvaziidal vGo og Fuihuniqiifia PRESSURE DROP

)

0619597137 1u REACTOR

6 fufiRnudowssTe nindeamsdudafumsiiv wie TOXIOUS CONDITION wahins
DRAIN CATALYST %30 wpafioonainsouiafud o

7) wanieslomafioziia FIRE iilosnningszifiaves MIXRURE sgni H, iag 0, w3onsildes

: 4
PYROPHORIC MATERIAL 080ngU3381017 1ije1la REACTOR

dmfums SHUT DOWN #iiims PLANT Paraminiu swwediusiamnsaimlddenns
SHUT DOWN 131
1) 19385 SHUT DOWN LIST OF WORK ¥38 s1useuiiamnsaimlfiasadunelu SCOPE voams

SHUT DOWN
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4.3 Boardman Tnhiiaauguguanszuaumsnannuiunoums shut Down Tifeglunnzifasaivim

MaszUL DCS miAndoUsEa I iuNInGLR0gR Local nazdndomizsiuiinoadouiioldms
Shut Down 111 g 1nlaonsiy

4.4 Chief Operator {nThiiluMIAT29d0 Condition ¥93M3 Shut down oglunziaoasis uaz 14
Product 714 Spec. i1mﬁzauﬁ"lﬂﬁ]iyw1ﬁfm‘fuﬁuni:mumiwﬁﬂlmﬁmﬁ/u uazﬂmmﬂm‘mﬁlﬁﬂ?;ﬂﬁ'
Lead Team Operator 1@ Supervisor Funsn

4.5 Operator {n¥1A1ums Shut down U109 Local Hoglunazii 1Jaawﬁulm:nuﬁyﬁwuuﬂmmﬁ
Ravufunszummsedaludosdu 1 Chier operator, Boardman, Lead Team Operator 118¢ Supervisor

TR

5. maUfuRau
5.1 NORMAL SHUT DOWN
Suneuiioznaiedelil  szndniineasdaiiaziuneu  ieamnlaeafulunt
SHUT DOWN 3211¥84 VGO HYDROTREATING UNIT
1) riterfums3am PRODUCT 7 ON SPEC fisndon 4 an FEED RATE a4 5 - 10 % moTy
narhidosnd 1530 1# ndanmiudes 9 an FEED RATE a3 20% dodaTia wiou q iy
M3aA TEMP 484 CATALYST a3
Tao INLET TEMP l1aufila CATALYST ZONE 2, 3 sranatetideiiisaiiaye Tasns
1/51 QUENCH FLOW CONTROLLERS

2) iiieis1aA FEED RATE ud2, FEED ifh REACTOR uay EFFLUENT FLOW RATE gl

BALANCE fusadu 9 Framits fuiuFeduiuotrdaiiezdosdon 9 aA FEED RATE ite
W@nAus OVERHEATING 499 EXCHANGER ¥3 HHPS

vagli TEMP REACTOR na FEED RATE OF VGO anaufosinu1 NORMAL
WORKING PRESSURE 1182 TOTAL GAS RATE Ti{1dnw DESIGN edw'lsiamdms 1,
MAKE UP isaunsnanlifogniolu CAPACITY LIMITS 99 FLOW CONTROLLER fi
BLEED '1Jéis H, RECOVERY UNIT

3) Wi Tuafi 2 TEMP INLET ¥94 REACTOR 2392 0¢1321101 3500C 12 VGO FEED RATE

M3QNANaNGa 55 M/H
. 9afinIndesmsiins CLEAN UP CATALYST FOR DUMPING %38 REACTOR

SKIMMING 1+1e1 OIL (DIESEL Wi HAGO) CIRCULATE REACTOR lﬂunm 6-8 HOURS
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1363 BLIND ¥11Ad19 9 Wiowiia LIST uaaesienisuaziuauves BLIND nuiludeald

)

3) Fougilnsaide g 9219 CHECK fd1a 9 apu SHUT DOWN 131
- CO TEST FOR NIKEL CARBONY
1309 CHECK P @171 ACID 130 CAUSTIC WATER
EXPLOPSTVE 1182 H, METER
- 02 ANALYZER (§1d84n133] CHECK VESSEL)
4) #i&0aiins PURGE REACTOR #70 INERT GAS Rouniouginsalisuiiu1¥n

= Co) A a9 < <
oaiigunsaioganuitelifms SHUT DowN iifu 'l Tavauysel

Se

s)
6) ApdL

2 @
39 i

e

padialitninda fuams SHUT DOWN
- A ama Yy
7) @o4A3uy TEMPORARY PIPE, BLIND, GASKET Mg 14 1 Awihalimion
8) Aeunsondnd 1iai1niRey SHUT DOWN
9) SLOP TANK i1z 141ums DRAIN OUT Aeawdon uaziianuyiisane
10) FLUSHING OIL 19z 141um3s SHUT DOWN doaniou
1) deanaurudmsuanuliauga wieanulifoanevesszuy UTILITY fiowdaduldszuina

115 SHUT DOWN

2. Saguszasd
a .

iieldiiunasgnlumsifidemazanudilodmiuduaounis shut down VGOU et

gndeaazdasaionieuiamsiamsuazniugy Waste iornfiatunniunoumsiUfiaou

3. weuamsiTau

AaeuAquM3 1Faulums shut down VGOU

>

v o
NIVHATOY

X L a v am . 4 ay o a W |
4.1 shift Supervisor Inthiimugugua msUfianuvesminaiielms shut down duiiuliedre
gndeanazasaio sawiansdaduland lvilymitewzinadulugrnlfjiidau
4.2 Lead Team Operator iiiinaunugua msdfidanveaminanniie1#ns shut down duiivlilodra
gndeaazilaendo sanfasamiledy shift Supervisor Tumisdadulaudluilymifiernazifaiiulugag

Upiaau
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TavHaCIRCULATE Tnga VGO FEED d1lidosnisiin ilifiinis COOLDOWN nazan
FEED RATE a¢1ideiiinase 1)

nd

1 CATALYST gn CLEAR UP #90 LIGHT OIL TEMP INLET 2" BED, 3" BED fido
anaany RATE fhadu 9114 350°C mimifiniims LINE ouT iyatiiifunm 6-8 927

4) 1ilean FEED RATE aaausun 9 ud fnga FEED fidh REACTOR Tawdanalif CIRCULTE

H2 GAS i RATE 1nd

fon1552 31 fie M3l BALANCE fuves MAKE UP / RECYCLE COMPEESSOR Tagms
¥y MAKE UP FLOW uazl¥ LINE SPILLBACK lumis$ny1 FLOW 489 MAKE UP
CYLINDERS

iiioaznyn FEED 1$1 REACTOR Rouszifasz uituiiiey it 1l TEMP voa REACTOR
EFFLUENT qifiin31 DESIGN Y04 REACTOR EFFLUENT EQUIPMENT

iiiowgA FEED OIL #0971m3 REMOVE HYDROCARBON 001910 CATALYST Tfunn
qauiitozin 1 Wity TEMP REACTOR Fu'lliilu NORMAL OPERATION Bnaa
061939A5 7@ (1d0aiiifu REACTOR HEAT UP RATE LIMITS) iy CIRCULATE
HIT H2 wunsea il LIQUID W@l HICH PRESSDURE SEPARATOR Failnfivs1dinan
Wszana 4 42Tu

5) Wy INHIBITOR INJECTION 118z WATER WASH FLOW Tauszduihlu HHPSHinTugaga

fewfivziign WATER INJECTION (o 1#@ 11150 DRAIN HYDROCARBON eenlifuiniiga
1374 SHUT DOWN
1yA LEAN AMINE 7l FLOW 11 AMINE CONTACTORS

6) aytudmdninmsi CATALYST OIL STRIP 2 42Tua wdwn/Sine LIQUID Tu

SEPARATOR irfiniw@nidn) s COOL DOWN REACTOR #3vz1i0n’d 2 nsdi

6.1 §1 UNIT SHUT DOWN iitosfouthgsit hisuiludoanen REACYCLE comp 1
CIRCULATE e li/milou NORMAL OPERATION PRESSURE 1z TEMP w99 REACTOR
#umanoiiiu 30°C #1n NORMAL

wisnmiadonn Fouhquds 1 SET OPERATING CONDITION awsitilsinglu
PROCEDURE SECTION 5.7 FEED INTRODUCTION

62 &1 UNIT SHUT DOWN ooy CATALYST 30 MAINTENCE fidosmsnga
RECYCLE COMP 130404m3an PRESSURE 904351 REACTOR filif CIRCULATE i
NORMAL OPERATING PRESSURE I GAS RATE i COOL REACTOR i MAXIMUM

RATE (523101 140C @0 15 11#) asededoriiog
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aa'lvlu BURNER awaz/iu BYPASS VALVE fi REACTOR FEED/EFFLUENT
EXCHANGER muiideams nwlddediniaiili131u SECTION 5.1.4 naz LIMIT TEMP voa
HHPS (232'C)

7) azfin3 COOL DOWN 155 START (310 350°C) (511711 SAMPLE CHECK 71 CO CONTENT

Tu RECYCLE GAS

11RouniladiA1 CO CONTENT Roaind1 30 PPM rlouiinzan TEMP INLET REACTOR
SECOND AND THIRD BED asnt1 20s°C sitoflosiulomafinzifin HIGHLY TOXIC
METAL CARBONYL COMPOUNDS

#1CO CONTENT i1 30 PPM 116l CO CONTENT lu H2 MAKE UP d1n1 ppM Wity
H2 MAKE UP il REACTOR 1fio PURGE 32111 141 H2 MAKE UP fif CO CONTENT
1iiu 30 PPM Tihaw STEP 8

8) 11 PRESSURIZE LIQUID #ifeeglu HHPS )i HLPS uazl1)iia STRIPPER uazin CHPS

Tl cLps lJéa STRIPPER taz1# PRESSURIZE LIQUID #if14111 AMINE CONTRACTOR
114 RICH DEA FLASH DRUM 91mi1 PURGE LIQUID HYDROCARBON LINE 910 HIGH
PRESSURE SEPARATOR

9) 1 CO CONTENT lu RECYCLE GAS 'Wiewnsa anawind1 30 PPM ifiosnndi co

CONTENT galu 11, MAKE UP T¥inude 10-18

10) feuvzan PRESSURE veaszuy T fiiddail
- 1A RECYCLE GAS VIRQULATION 11 FRESH HYDROGEN MAKE UP vaizii TEMP
CATALYST agandi1 205'C
- UNLOAD (NOLOAD) uag SHUT DOWN MAKE UP / RECYCLE COMPRESSOR
as1nia VALVE selhliideatla
A. SUCTION 1122 DISCHARGE VALVE %04 REACTOR FEED PUMP
B. BLOCK VALVE %04 LIQUID FEED LINE
C. BLOCK VALVE il LIQUID PRODUCT w04 HHPS 11a¢ CHPS liaz LINE WATER
D. SUCTION, DISCHARGE, SPILLBACK VALVE w04 RECYCLE AND MAKE UP

COMPRESSOR

w

@ounilod1 WATER INHECTION gn BLOCLuaz1d BLIND ISOLATE
F. BLOCK VALVE MAKE UP HYDROGEN i PLOT LIMIT

G. BLOCK VALVE i H, ABSORBER
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16) ﬁwﬂﬁyﬁ'l €O CONTENT Tu RECYCLE GAS #osni1 30 peM dhisufuiiudla
REACTOR 13167430 COOL DOWN REACTOR 1 TEMP @191 205°C a RATE ms
COOLING aa'lilu FURNACE sunszitanamdoulisuiluluns CONTROL RATE ms
COOLING

#191f1015  REGENERATE CATALYST dosfnmqaingi13i 205 °c wdsonmsan
amuduluiuneud 17

o snaumngauliEy 1y FURNACE PURGE FIRE BOX Tauifla FURNACE DOOR
Az AIR REGISTER Tnfaiflo COOL FEED HEATER TfunuSaiiqa froziimsda
REACTOR 1 CIRCULATE RECYCLE GAS odwdorioa sunsgifanolu REACTOR
(s SHELL) gn CooL annmeldaumgil 30 °C vosgqungii DISCHARGE RECYCLE
COMPRESSOR wifalavz REACTOR szifiuifmmanudeuliinn ﬁdlfuqmwgﬁwﬁqﬁ'lu
UBNUBY REACTOR 9#u0n’ldH REACTOR dunwmofiozdihll&uiods douit Gas
CIRCULATION 9qn#ga

17) ilogungiifuasndoinauda Mga RECYCLE GAS CIRCULATION masuonszuuld
BLIND 301 REACTOR SYSTEM 910 MAKE-UP/RECYCLE COMPRESSOR 1miuann
§Uv0I3TUY REACTOR #14 BLEED GAS FLOW CONTROL VALVE 1) FLARE 8141
ritofloaiu FLARE fudaoiinaulasiouitinn

18) wémmiuaeud 10-17 1% rifeann co wiimsazauiy fuiuszanmsezndeoudimiu
madauon uazld BLIND 1iloAn0onn1nsz 1 FLARE

19) §15ina o ligaunds 51amsa COOL DOWN REACTOR Tqungiashininos’c 18
uazanlasaunszianamdon s niuluns CONTROL RATE COOLING

iofnaumngauliEy IWLFURNACE PURGE FIRE BOX Taoifla FURNACE

DOOR 112z AIR REGISTER T#n%haiile COOL FEED HEATER Tiuasfaiiqa ziims
fla REACTOR 1 CIRCULATE RECYCLE GAS otusoiiios aunseiianiolu REACTOR
(s SHELL) gn CoOL annmeldaumgil 30 °C vosqungii DISCHARGE RECYCLE
COMPRESSOR nifalanz REACTOR vxifuBnmnimfoufinn duifugamaimisdi
UONUBY REACTOR 9#w0n’ldH1 REACTOR iunwmofiozdihlI&uiofs douit Gas
CIRCULATION 9zgntga aan1msuaiazn1udan PURGE NITROGEN u#ald BLIND tiio
Aauenizuy

20) 5¥ULYBY REACTOR m39¢ KEEP muldnnmduvas N, idnvfes iitoflosiuoondiomdnla

Tuszun wnsitadiuaumsinlasads
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11) aA PRESSURE 9043211 REACTOR 11az H2 COMPRESSION aumdenszina 1 BAR Tavld
DEPRESSURING VALVE i MAX RATE 14 BAR siowtil s¢fe0d1l¥ REACTOR i
PRESSURE DROP it 12 BAR

12) 177 NITROGEN 11 H2 MAKE UP COMPRESSOR KNOCKOUT DRUM (30D012) tiay
DISCHARGE 489 RECYCLE GAS COMPRESSOR 1@z SWEEP H2 91nszuufim
DEPRESSURING VALVE 1) FLARE Tag@oaun1i1941 N2 riruidh REACTOR aw PATH 1nd
(919921]a VALVE DISCHARGE RECYCLE COMPRESSORUAZ MANUAL VALVE lu
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BLIND A u9aa14 9 i
- VGO FEES LINE fi DISCHARGE 404 FEED PUMP
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UP COMPRESSION 11825211 REACTOR #10 NITROGEN 114 4 BAR
Wnifu START ONE MAKE UP / RECYCLE GAS COMPRESSOR 1131iill PRESSURE
REACTOR SYSTEM il 28 BAR a1031101 SECTION 5.3 CYLINDER 89 MAKE
UP uag RECYCLE COMPRESSOR ?{amuqmﬁwﬁﬂLﬁuammnﬁwwmm MACHINE
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RECYCLE GAS 923703011 FLOW voa OIL i lfaniovos FURNACE i HEAT

. ' ' da a &4
EXCHANGER 11az)nd11v89 REACTOR 1 OIL o lunionislu REACTOR fiflquingiige Fave

i lifia COKE 1t CATALYST 14 RECYCLE GAs a2 1fiifusannimfeuasTasmsmoonain
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Hommszanaade H2 gnl#fl) draomdulianaetdniaada2s% vea PRESSURE DESIGN
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1521191 25% Y01 PRESSURE DESIGN 1147317a1daanusiu
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5.2.1

Tunsdigniiuduanenenmveuavesilon 39dsms SHUT DOWN Seenananiaes
18 ilodufufouniims SHUT DOWN ognauysaluuy 1doelfiianm3in SHUT DOWN &4
nanTu SHUT DOWN SECTION iazdoalfifamuiunouathalndia

Frufialunsainnduannsanicldih 2 dude

dawil 1 axdoni UNIT lildqaihlaoasis
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LOSS OF HYDROGEN RECYCLE

- LOSS OF FEED

REACTOR TEMPERATURE EXCURSION AND RUNAWAY
- LOSS OF MAKE-UP HYDROGEN

UTILITY FAILURES
- LEAK IN THE HIGH PRESSURE REACTION SYSTEM
LOSS OF HYDROGEN RECYCLE
M3 RECYCLE COMPRESSOR nasasha 1 funsdift SERIOUS win e
PSinmnsandiaweanudenly REACTOR 9zqn ABSORB 131au RECYCLE 1oz QUENCH
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4y e y
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duaeuodiiuiiiula Sligunse START 18 vzdeadidflumsiloaiu CATALYST waz
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2) o1wyaldi1 MAKE UP HYDROGEN ldqamiolu@rems1z MAKE UP CYLINDER

9214 COMMON SHAFT 39y REACTOR AW§uvedszuy REACTOR vzanad tife H, Tu

HIGH PRESSURE LOOP 1411

3) nga LEAN DEA fivzifn 1 H2s ABSORBER titefleaiiumsiia FOAM
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OPERATE l&0thaderiioaiaz 19 BOTTOM PRODUCT w84 30C001 CIRCULATE BACK nifuin

. 2 29y 2wy aa PR
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TuAeUMIHIY

U3zt EMERGENCY Wuisiansoniugu 18

1 BLEED GAS OIL PRODUCT faliifauiiga

52U 51211 1531871150 OPERATE FURNACE Tded1seriiaa

4) udls

1) MgA FLOW %09 MAKE UP HYDROGEN &ty RECYCLE GAS RATE gaqa
2) RECIRCULATE BOTTOM PRODUCT w84 30C001 1413111 REACTOR Tngweneny

3) #ilude 2 155 uineudl FUEL ¥99 FURNACE 92 TRIP ingiadanadl oIL oglu
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5) 1 REACTOR INLET TEMPERATURE aaaia 260°C 1% CIRCULATE DIESEL 111
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seiiTomailifiia HOT SPOT uay COKE Tu CATALYST I unoumsifiiddientugu

guuniiiiiugaiuerninlddail

PILOT BURNER

2) Wga HYDROGEN MAKE UP a4l UNIT

1) @A REACTOR INLET TEMPERATURE lautga MAIN BURNER widerfioaud

PRESSURE anasdny H2

CONSUMPTION T1n/§A3 SPOLLBACK LINE 9z1ifuf) BALANCE PRESSURE 52¥71

MAKE UP ttag RECYCLE COMPRESSOR

GFG-002

GFG-002

IRFPC
ulidn loosE8 daia (umsu)
TRPC Pubblic Company Limited

No.
Instruction Manual for $6320-2009 A
Shut down (Normal,Emergency) VGOU 0]1):?/2010 Page
24

2l

sz

LIQUID

13) iileguugividh REACTOR amaundedszaina 2600C IiSnugumnginiull 68
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- T RECYCLE GAS i} FLOW i) REACTOR LOOP uaz Tuvaizifeniulig

A . = o A o
9uMYiiues CATALYST 06191nd%a REACTOR BED wzdeuinliiguas iileanuieougmiroan
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3) RECYCLE #io'lh) 1aFEED QUENCH GAS titeannimdeu uazanelumsls vGo
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9) 1y POLYSULFIDE 112z CONDENSATE INJECTION finzif1if4 30E003
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fgaingilveljizergane 480°C) erwifia HYDROCRACKING ¥u'ld iazvziin HEAT

. ~ 2 - <
RELEASE 8610110 #1 THERMAL HYDROCRACKING ifiavusugamgiigeorni lifgumngil
¥4 REACTOR BED iy 900°c mulunan 1 wiii
dndisniunuliligungiiues REACTOR guiu 441°C duiudeasmsnsziiedila

adnilsnoufigumgiivz gt 441°C Srgumgiiingeninind 100c 114 QUENCH GAs F1van

=

quungiiiiolaiinwii TEMPERATURE fugafia 425'c Wiaiuiuetaderondmanmond
QUENCH idifufhundonisih Gufia RUNAWAY fuida a‘fumuda"lﬂi‘fﬁ’]u%’aﬂﬁﬁﬁ;ﬁam
Tgmigilve REACTOR ansoniuguId

ﬁfumaumsﬂﬁﬁﬁﬂu

1) an REACTOR INLET TEMPERATUR Tngnga MAIN BURNER limderiivalyl
PILOP

2) 57997 INLET BED QUENCI VALVE aunsahin 1dund hidada

3) 1oy QUENCH GAS 181 RECYCLE GAS fizif1 REACTOR azanas Ity
RECYCLE COMPRESSOR 911 MAX LOAD mniiurii BYPASS 181 30E002A/B 125006114/
HHPS Tlgungiiguiu 232°C sz 3ied1lla FLANGE 1a 1 mazorminligamaiin/dou 14

4 asaoudn 30013 fhanId1nd uaziiiy SPEED quaa iileih 1 RECYCLE GAS
Buaalinniiga o ﬂﬂf: tdamunugungiiilosn RUNAWAY ‘hild I¥aannuduvoa
REACTOR LOOP

5) MgA MAKE UP H, Wanun i1 REACTOR LOOP

6) AANMUAUVDITLUUIMAD 28 KG/CM2G (ol 30 11i) sz isediiinnuduannson
(/) T REACTOR 1fiu 12 KG/CM®

7) N3 FEED OIL s REACTOR @ DESIGN RATE owudoiiosnu
TEMPERATURE INLET REACTOR aatv1anouiin RUNAWAY 50°C u&ai3y FEED BACK
BOTTOM PRODUCT ¥4 30C001 wmufi FRESH FEED tito20li¥ PRODUCT fif1aoglu
REACTOR %23 RUNAWAY aunsaiiafisenld

8) nﬁnqmwgﬁmm CATALYST 1wasaufia 2600C 541 FEED eennn VGO
HYDROTREATIONG UNIT

9) ¥y BLEED H2 it | RECOVERY UNIT

10) #ga POLYSULFIDE 11az CONDENSATE INJECTION

9 e S
11) aamwduaunie 28KG/CM® Bnasnilala DEPRESSURING VALVE $iguugil
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139333 §1 LOSS OF MAKE UP ifiatifo421n LOSS OF COMPRESSOR filf{inT1 RECYCLE
GAS vz LOSS #o Falunsanfuliimuiunouvos LOSS OF HYDROGEN RECYCLE

4) 1o REACTOR INLET TEMPERATURE wideuszana 2600C Aowq unuii
RECIRCULATION BOTTOM PRODUCT w94 30C001 #28 DIESEL

5) 1ga LEAN AMINE 92141 RECYCLE GAS H,S ABSORBER

6) 1y POLYSULFIDE 1iag CONDENSATE INJECTION #i16a EFFLUENT AIR
COOLER (30E013)

#1 MAKE UP HYDROGEN launsaldmulu 8 #2Tus 1 cooL pown de'l uaz
5240A52 301 UNIT OPERATE fauanulaeasiy
szuw UTILITY oy
5.25.1 LOSS OF INSTRUMENTATION

Mulu VGO HYDROTREATING UNIT &1 INSTRUMENT Waviaa e enidosnn
AIR LOOS iifunai ¥ CONTROL VALVE mgTu UNIT yjnda aegluaniiz FAIL SAFE auil
wasi1 1 UNIT FAIL SAFE SHUT DOWN lufiqa

HA9INNT LOSS Y84 INSTRUMENT

- FUEL SUPPLY # FEED 1111/lu REACTOR FURNACE MAIN BURNER 1zilaTau
FUEL SUPPLY ozljannsn FEED 811 183und10eihims RESET ves SOLENOID TRIP
VALVE fiou

- 92'hill FEED 141 REACTOR (18 FLOW CONTROL VALVE w84 EFFUENT/FEED
EXCHANGER 9% FAIL CLOSE) 112z FEED PUMP azdal1/ila LINE SPILLBACK TaudaTuiid
Tag FLOW CONTROL VALVE 11 LINE SPILLBACK 92 FALL CLOSE

- FLOW CONTROL VALVE 484 PRODUCT 9 FAIL CLOSE

- N1 HYDROGEN RECYCLE 1§ waiet hiaunsoifla MOV w3 CONTRIL VALVES
11 REACTOR LOOP 1§

- QUENCH CONTROL VALVE 9% FAIL OPEN

- SEPARATOR LEVEL CONTROL VALVE Wnfuag WATER DRAW LEVEL
CONTROLLER 9% FAIL CLOSE

- CONTROL VALVE ¥4 STRIPPING STEMP 112299 FRACTIONATOR COLUMN 92

FAIL CLOSE @71 REFLUX CONTROL VALVE 92 FAIL OPEN

- SPILLBACK VALVE 483 MAKE UP HYDROGEN COMPRESSOR 9% FAIL OPEN Tay

COMPRESSOR VALVE 92 UNLOAD tazyna FLOW Y94 HYDROGEN MAKE UP
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12) Srannsaniuguaungives REACTOR 18 TWlsziiudng RESTART wiovz
SHUTDOWN io'l1)

Handuanaanio 28 KGOMG 11 udgungiidagulild Wnga FEED fidh
REACTOR iiazaanuduagaiiaiinedi

#15uful14 N, PURGE RECTOR iifossuniianududind 28 KG/oM'G TavszTams
fdguain H, 114 N, Tuns RUN COMPRESSOR

fgamgiiiugaiia 454°C (REACTOR DESIGN TEMPERATURE) 819ianuidonioma

20,
=

- Tangitldh REACTOR
- RECTOR OUTLET PIPES
- FEED/EFFLUENT EXCHANGER
duRamamealiiy douhnsnsaoufnTanzveaia  REACTOR, PIPING  nas
EXCHANGER domienioe li
5.2.4 LOSS OF MAKE UP HYDROGEN
VGO HYOTREATING UNIT ‘hiunsnian1&Taous1s01n MAKE UP HYDROGEN iilo
if} H2 SUPPLY H2 14 HIGH PRESSURE LOOP 120 CONSUME 1T ifh daagiinaliinnm
#uluszUl RECYCLE GAS PURITY PRESSURE ana3 31 CONDITION fiazriumiimzvas
CARBON UUfi) CATALYST
#1 TOTAL LOSS 04 H2 (fiadl REACTOR SECTION #04 SHUT DOWN #fidayit
govihuilio angaungiives CATALYST Iiiailqanhiios i1 itonanidvemaiia COKE
Funoudeliiozilumsan H2 CONSUMTION nazinm RECYCLE H2 #10 m31:14 SHAFT
Saufu Farsguusannnhimsgaydo MAKE UP H2 ilssed1uifion qaioazidualdlu SECTION
521
HumoumsUgiRau
1) aa REACTOR INLET TEMP Taufis MAIN BURNERS metiioa Tl POLOT
2) RECYCLE BACK BOTTOM PRODUCT w81 30C001 1§11éa RECTOR Aeunga
FEED VGO 1t 1#fims RECYCLE 100% oy BLEED BOTTOM PRODUCT §i1] OFF PLOT
Titoviiqa
3) CIRCULATE RECYCLE GAS N'mnﬁqmﬁm:ﬁflﬁ 1% SPILL BACK LINE

4 o
BALANCE PRESSURE %94 MAKE UP 1tag RECYCLE COMPRESSOR Wo3n#1 BALANCE 194

°® No. A
m Instruction Manual for $6320-2009
iyt e Shut down (Normal,Emergency) VGOU 0]1):?/2010 Page

24

- FLOW CONTROL VALVE %09 LEAN AMINE 711184 IS ABSORBER nag LOW
PRESSURE H,S ABSORBER 9% FAIL CLOSE
TavdnIngjdrszunves INSTRUMENT ‘hiham ﬁw:ag”luiui:ﬂ:nmﬁgu q g
9zil BACK UP SYSTEM 1§u BACK UP NITROGEN SUPPLY W38 POWER SOURCE
ACTIVITATE nouiifudiiomaesy
#ufansdifl INSTRUMENT FAILURE 1 iiiuaimapiihf CONTROL VALVE oglusuimis FAIL SAFE
s INSTRUMENT ndnnldanisnass mlinisez 1 CONTROL VALVES mgim:unﬁmi’hfj
SETPOINT lusiuiiviula

1) BOARDMAN 1/51iif1 MANUAL CONTROL #3315 01 SET POINT (CRITICAL) 93
CONTROL VALVE 191 FUEL GAS Aosogludumisiitla imswmsiila VALVE mei sz AIR
woutvzionlmi szifummgilfitanssziianielu FURNACE 18

2) OPERATOR f193 MANUAL OPEN 1agA7ufu EMERGANCY DEPRESSURIZATION
VALVE 1fi9aanmud1ues REACTOR LOOP Usz11a 25% voulni (28% KG/CM’)

3) 1ilo INSTRUMENT AIR 31911 COMPRESSOR %09 MAKE UP HYDROGEN 910
UNLOADER 'liifii UNLOAD COMPRESSOR mmifusson/s VALVE LOADING ‘i 0% rifo
floaifumsifia SURGE ¥04 MAKE UP HYDROGEN i1/ REACTOR LOOP ifo AIR INSTRUMENT
awnsaianIdnunind

4) BLOCK BOILER FEED WATER CONTROL VALVE, MANUAL CONTROL 52@1%04
GAS OIL 984 FRACTIONATOR PUMPAROUND, STRAM GENERATOR #38 BYPASS VALVE 1iio
Hloafumsdulu STEAM DRUM uaz9z 14 BLOWDOWN VALVE iifusiniuguszduanudeams

5) MANUAL CONTROL %0d HIGH PRESSURE SEPARATOR 1z VESSELS
HYDROCARBON LEVEL #4il HAND JACK #1 LEVEL INDICATION hignnsnldl&mnoanuh
auauszdumely VESSEL 18u1n 151928 PRESSURE GAUAE Aadaiim LOCAL Tuszun Low
PRESSURE 1i}of] GAS BLOW 800

6) @ouniloit MAIN BURNER uazil PILOP FIRE Tu REACTOR FEED FURNACE AU
udivseuldos SNUFFING STRAM 191 11)

7) SHUT DOWN FEED PUMP

8) SHUT DOWN LEAN AMINE PUMP

9) 1gn POLYSULFIDE liaz CONDENSATE INJECTION U31331199901%84 AIR COOLER

10) A VALVE wes SEPARTOR WATER 118 AMINE OUTLET 1141 Sufles MANUAL

BLOCK VALVE 1 1 ¥041A0z3211
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INSTRUMENT AIR NOT RESTORED

11) UNIT SHUT DOWN
RECYCLE COMPRESSURE LOST

12) #1 RECYCLE COMPRESSOR SHUT DOWN 1ui:wd1qann1saf€‘: TimasSnunaudu
11 LOOP PRESSURE #io 91ldounnudiuatnesiaii1nuioufis NITROGEN HEADER PRESSURE fio
35KG/ICM'G

13) PREGE LOOP REACTOR @28 NITROGEN

14) UNIT SHUT DOWN
INSTRUMENTATION RESTORED

iiios¥uY INSTRUMENT +hamuifa BOARDMAN 1/5un15 CONTROL 104 VALVE
(STEAM GENERATOR LEVEL 1d FEED 1#111/1u FURNACE ?mﬂi:a) ABLFUNAANUALIAgUHIVD
REACTOR LOOP lsiaa3ifufi DESIGN
5252 LOSS OF ELECTRIC POWER

veiinailfgnsalild MoTor ‘hihawdszuy BACKUP POWER liiaudae

sfuauifu ENERGEBCY figuisanin 49 EQUIPMENT wan 4 fivzdoa SHUT DOWN fip
1) REACTOR FEED PUMP

2

EFFLUENT AIR COOLER uag STRIPPER (lag FRACTIONATOR COLUMN
OVERHEAD CONDENSER

3) WASH WATER taz POLYSULFIDE INJECTION PUMP

4

MAKE UP/RECYCLE GAS HYDROGEN COMPRESSOR
5

LEAN AMINE PUMP
dofangmselil dsddusdomoruaanimensensn REACTOR fou
'ﬁyumaumiﬂﬁﬁﬁﬂu
1) anguuginidnves REACTOR Taomsdulullu BURNER aunde13ud I prLot
2) #1521 BACK UP POWER SYSTEM 1188 MAKE UP/RECYCLE COMPRESSOR

Al hmutuaoues LOSS OF FEED athalsfimy f152un BACKUP POWER igunso

#1anuite ¥ MAKE UP/ RECYCLE COMPRESSOR #1411 111309/ n150a

SszahiihEdFoild

- {3 START )0 LOOP 404 REACTOR 102311194 FRACTIONATOR FIN FANS
- {3 START MAKE UP HYDROGEN i lwandud i luszuy ienunimsuveassuy

2 A ) a
- 131 START 5201 MOTOR tite WWidhdanizind
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6) OPERATOR 725A57993@ved OIL lu SEPARATOR 1az CONTROL LIQUID
LEVEL tftofloaifuns BLOW 404 HIGH PRESSURE GAS l1lis LOW PRESSURE GAS
7) OPERATOR 773 BLOCK FUEL GAS SUPPLY li1#idhl1/1u FURNACE uda3ailaon
SNUFFING STEAM 16111/ T1 FIRE BOX
% Tuduues FRACTIONATION T#iims CIRCULATE LOOP duseau STEADY
STATE 9% n3eiia3z1u SHUT DOWN luiiga
9) Guaannmdili REACTOR LOOP aunseiiarfosniinnud NITROGEN HEADER
(.5 KG/OM2G) Tauuld NITROGEN hlilu HYDROGEN SYSTEM #dwmils RECYCLE
COMPRESSOR DISCHARGE
100 ldnudumudeams 15y SHUT DOWN RECYCLE COMPRESSOR uda3sila
DISCHARGE BLOCK VALVE mnifufsdould NITROGEN PURGE wnsziia HYDROGEN Tu
REACTION SECTION gnunufid1s NITROGEN Warin
1 #rhifimsauds Wsnu NITROGEN ‘Wil lnasenawsos$adn iitelosfu ez
gngain I luszoy
527 START UP FOLLOWING EMERGENCY SHUT DOWNS
1i1lay PRESSURIZE 320178 MAKE UP HYDROGEN 918 OPERATING PRESSURE
521319Ms PRESSURIZE TAamugaamgiiedalndsa drgaimgives CATALYST gafiuniy

manue 115 QUENCH GAS Frurhlfgungiidiinwds PRESSURIZE deed1esh « udgaingil

gavuhigmsaniuguld 1aa PRESSURE veaszuy 1dy CIRCULATE RECYCLE GAS MAX

RATE 1 RECYCLE GAS COMPRESSOR gnvgalineuiiaznugaimgii1a 1% COOLING DOWN

szuuTagld MAKE UP HYDROGEN #i MAX RATE unu d1gaivgilisunaiilides 1 ritunausu
oy
001941 9
Undivzhifoniins  RESULFIED CATALYST &ims SHUT DOWN  osnifumeu
INITLAL/START UP t11iu (Faaziinfisansudoinasne1gues CATALYST)

A3 START UP VGO HYDROTREATING UNIT 1#dfiumsau SECTION 5.7

6. DOCUMENT REFERENCE

63202047 FEmsUfiiA Fire Heater TWhlaonsiy
$6320-2048 JuneumsUfiaaudmsy Pump luniinoan VGOHT
6320F-001 VGOHT Operation Logsheet
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5.2.5.3 LOSS OF COOLING WATER

5201 COOLING WATER hithamewiiaumgan

- 'lifi MAKE UP HYDROGEN #11¢ LOSS INTERSTAGE, COMPRESSOR ¥38 JACKET
COOLING

- il FEED az hill LUBE OIL COOLING @151 FEED PUMP (919115211 BACK UP SUPPLY

90 UTILITY WATER 14luszezdu «)

Wtiuniloulunsdiiliil RECYCLE 1$h COMPRESSOR #ufin FEED PUMP ‘hififouil oIL
FEED 9290 COOL Tu REACTOR Taoiuaanamuu Tuoufssedvos NITROGEN HEADER Wi
COOL #28 NITROGEN
5253 LOSS OF STEAM
Fszun STEAM o iilosnnamg il STRIPPING sTEAM @hli/Tu H2s
STRIPPER 11ag FRACTIONATOR 30 BOTTOM PRODUCT 91n FRACTIONATOR 7239 RECYCLE
foundud iy REACTION SECTION 8nata
526 BAM333lHa320 HIGH PRESSURE REACTION SYSTEM
duinilumgmadiigusann donhmaudlylufuideufwdusuanouiyana uas
EQUIPMENT Fosimsimuavouaiivzfuduasieluiuil 1az Gas fseenlnnszuy fezides
aomsdalil1ddnde
iofamamania 1dowiinsaan AUl HIGH PRESSURE LOOP wiowiuld
NITROGEN i1 uszuumdouiu Tsradaftqaniifiosin 14
'i‘viuﬂaumsﬂﬁﬂﬁam
1) BOARDMAN @84 SHUT DOWN HIGH PRESSURE FEED PUMP uaila CONTROL
VALVE 04 REACTOR FEED fid7 SWITCH 493 CONTROLLER lthilu MANUAL né3sila
2) BOARDMAN n73i3uann1méiu HIGH PRESSURE LOOP hila FLARE Tauniaifla
EMERGENCY DEPRESSURING VALVE 113191 VAPOR OUTLET 404 RECYCLE COMPRESSPR
3) BOARDMAN m231la MAKE UP HYDROGEN
4) BOARDMAN n3Ta LEVEL CONTROL VALVE Uu HOT HIGH tag COLD HIGH
PRESSURE SEPARATOR Tau SWITCH ¥93 CONTROLLER il MANUAL ndarosila CONTROL
VALVE
5) OPERATOR M35 SHUT DOWN 52UU WATER INJECTION PUMP, Ta PUMP

DISCHARGE VALVE ttaz SHUT DOWN 3211 POLYSULFIDE INJECTION
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6320F-002 VGOHT Control Room Logsheet
6320F-003 VGOHT Local Logsheet
6320F-004 'VGOHT Operation Logsheet (6320F-001) Check Sheet
6320F-005 VGOHT Control Room Logsheet (6320F-002) Check Sheet
6320F-006 VGOHT Local Logsheet (6320F-003) Check Sheet
7. RECORD
6320F-001 VGOHT Operation Logsheet
6320F-002 VGOHT Control Room Logsheet
6320F-003 VGOHT Local Logsheet
6320F-004 VGOHT Operation Logsheet (6320F-001) Check Sheet
6320F-005 VGOHT Control Room Logsheet (6320F-002) Check Sheet
6320F-006 VGOHT Local Logsheet (6320F-003) Check Sheet
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™3 Shut down ifiudn Activity wis Fewsinauvneuadosaszminuasdasdnm it latatom
e B 4 4 N ve a4 iy
ang) wiosmamsUfEreudiasyhons theazaansayfuidnsudlaleviuried wndesing shut down et
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7w 1 oy o 1 = F v ] =
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2 oa o 4 g9 o ' v o H
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iTludae Supervisor AURuQIa M3dfiRamvesminauitel#ng Start up duiiulilod gndeas

’ . ;
aeass satamsdadulaud luilymiienziadulugraljiiaau

Chief Operator

Ay oA . 9 A Y v
uwmﬂummsnaau Condition UD4N13 Start up °lwag1umawﬂaama Llﬁz‘lﬂ Product 714 Spec.

S g da 4 o a £ 9 da & g9y
ﬁ'HJVl\‘HLﬂ‘lﬂJﬂi’l]u?ﬂﬂLﬂﬂ'"'ll'l‘lﬂUﬂﬁg‘U'}uﬂ1§N'ﬁﬁ1ulUﬂ\WIN uazﬂ&muﬂmﬂmmﬂmﬂw Lead Team

Operator L0 Supervisor FUNTIY
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Operator

A 9 A \ 9 4 o v H

Huthnlums Start up Tudmves Local Hoglunnzi  Uasasouaz 1@ product a1y Spec.smies1BaIL
.y p

Haymifinavuiunszuaumswanludiosdu 18 Chief operator, Lead Team Operator 1A% Supervisor

FUNTIL

a wAa
msUfiaau
y o d e e e 2 . o A -

Tunouae lufidludduiuaeuueans Start up 32U VGO Hydrotreater 0thatanase s1u5unazii
Uszansnm
Dy
5.1 MINAABUIOYITINIY Nitrogen 4 Bar
1) HIMSINUAIINAUYEI5Z YUY REACTOR/SEPERATOR Ui 4 Bar laoidla Valve N,
DISCHARGE RECYCLE LINE
. . Y
2) Mmsnadeusesiveaniiua, valve packing, Instrument fitting uaznﬂﬁuqﬁ'aaﬁmy
_—
EANGEIGELY
' < Y o & Y o & o ' ) v
3) MIsFeNIosid  muludvsannnuauueIsULelATT IURAIIINGRUEI A ADY
g g
NATOUIBY5IAIY NITROGEN Bnasanila
e . yo o Y I A
4) szuiensannuiuvesszuy Tihmaidla DRAIN awgaaeqiieoni wiedsanilsn
' { ' 2 A o a 4 o, ]
arniidegluszuueen dedsandsamariiensildinadigadu’ld dusemsaadunlily
X : Y
aauvdendsanisnesn (sz 3 uaswievnaT)
5) Sweep purge O, 08NUTTHINATAYHIUAIWND Vent, Drain #199)
6) MMInTaeUYIMVONTFIUNA U Bleeder Valve Moz e lldaszuudua e
- YU Vapor Line ¥939 CHPS (30D003)
- . £ = A d o
- Reactor Effluent Line 181990 Drain Nd1eiofiuded g
- 7l OUTLET 30D008
7 USinavesesngauded lainu 0.5 %Vol.u38 5000 ppm

wanenn Ao3i1991 Oxygen content Toond1 0.5 %Vol. Aouiivzszynszuyldrums

Purge Mo lu Taswuaivauysaluazdsiennoendion

8) Tunsdim3 Start up Y9452V High Pressure gangadiomanalaninmulinagnnig positive
Pressure A28 T Tasiau 13
Fomssz¥a 1nom LOW PRESSURE GAUGE Wamua®eniinszuy HIGH PRESSURE

, )
29 HOSE fide 13e0nuazitla Block valve Y8452 11 Instrument AoUINTUABUAD 11/
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5.2 1A1 30K001A @26 N, MODE tile CHECK LEAK fi 25 Bar
M3E381M3 START MAKE-UP/RECYCLE GAS COMPRESSOR A3i3oumsatid
ifiueitefiaziintg START 1&Wuitiidesms mam3oun1sues RECYCLE GAS COMPRESSOR
Avandianndeauniounsued MAKE-UP COMPRESSOR daomiizildiwandoadu uazaisey
11135115909 VENDOR 775111115 TEST RUN 4935211 LUBE OIL 1Az SEAL OIL o

a

Homass¥ar Tuvaigil VGO REACTOR Sufuag linaslianudugadu 313 Bar douiigaing
mely REACTOR waz SKIN TEMPERATURE 7ngans 38°C #30gandl anuidenioves
REACTOR luvmigfinimdugand 313 Bar usgavgidind 38°C Fond1 “TEMPER
EMBRITTLEMENT” §19@1%9i404 Skin Temp. vgadiInt 38°C Ahnsasaeunuauiu
mm%’ausauqﬁ;mfu sfaﬂ1mJi:mJmﬁnfﬂmomxmufjmﬁﬂiu%'mﬂuNn"iw udeguM A
Qmﬁgﬁﬁwﬁwﬁmm M51H1910Ye3 THERMOCOUPLE i liigndes

Funoumsiam

1) SWING ELBOW 6" i 300012 Tagidionld N, Line uazila N, valve 2° 1 GRATING
30D008 (N, 141l DISCHARGE RECYCLE LINE)

2) 1941uTa519% Purge T¥UY MAKE-UP COMPRESSOR @038y Line 19 1ulasinu lvann
HYDROGEN MAKE-UP DISCHARGE 11)§1 REACTOR

3) tiunusuvealulasiouiid 1 SUCTION o4 MAKE-UP COMPRESSOR iilu 4 Bar Tno
i1la Valve 910 TuTasou HEADER auga tagszun SPILLBACK 01 MAKE-UP IfiTlaga
FomsszTa Waoagaredansvedlulasion, HOSE uazouq udald CAP wie BLIND
AouiiaziimsiunImAuYessEUY REACTOR gan 4 Bar

4) #oaniladr BLIND gnlduionenlugummisiigndos santaiimsiila/dla Valve audoans
(919409%1M35 LOCK OPEN) ¥845%11 REACTOR PRESSURE RELIEF VALVE 5211
FLOW CONTROL 84 RECYCLE COMPRESSOR KO. DRUM @ouilali/éa FLARE 15y
PRESSURE 994 30D008 t1az SET 1371 25 Bar (AUTO MODE)

5) ¥M3AsIEeUI RECYCLE GAS @150 FLOW Musyul HIGH PRESSURE 1dedna
#za7n Ta FEED BYPASS LINE ¥4 30E002A/B @21 QUENCH CONTROL VALVE i
n1311a'13 (MANUAL MODE)

6) iomilohdumiees Valve nndagndeanda1¥iins Operate INTER-COOLER iag
SPILLBACK COOLER iazifla SPILLBACK VALVE ifiufi u#2#in1s START MAKE-

UP/RECYCLE COMPRESSOR 131 LOAD # 25% (1184910 WARM 1304 lunarfimangay
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u#1) %1 MAKE-UP COMPRESSOR 1122 RECYCLE COMPRESSORYNNI3 START AIR
FAN (30E013) 1182 COOLER(30E003) 1t COOL RECYCLE GAS

7) Aovila MAKE-UP COMPRESSOR SPILLBACK CONTROL VALVE (MANUAL MODE)
ﬂuﬂﬁ%ﬁQSUCTION PRESSURE S'uaﬂa0ﬁiﬁ'ﬁlﬂ"luTmmuw{’fﬁwmﬁa%ﬂy1mmﬁu51u
SUCTION T#14 4.2 Bar 1#170qu SPILLBACK #98 AUTO MODE Tagias1 SET POINT
404 PIC-3000501 ‘1371 4.2 Bar

8) ApEAIINARUANUALRI1NInATA ué’aﬂ'aﬂqlﬁummﬁu'lﬂlﬁu 25 Bar #788731 25 Bar/hr

a

foeszialil¥qumglives MAKE-UP CYLINDER #id1u DISCHARGE geniiaifidmun

o

noerl5u TuTasnudhszuy MAKE-UP 1fiesnyinnuduniesd1y SUCTION 1viasii now

151 DISCHARGE TEMPERATURE %84 RECYCLE CYLINDER l¥mmgaulasisy
YS1anh1 COOLING 7 30E00s nazseuvesluiiadi AIR FAN (30E013)

9) onnusutaszung 25 Bar 1ﬁ'wqw‘luim5muﬁ MAKE-UP COMPRESSOR #1830 1n1iulsl
iila SPILLBACK CONTROL VALVE 100% (MANUAL MODE) titenageuniudumadn
SUCTION ﬁ 25 Bar 119 Valve U84 Bleed flow control

10) T%ﬁmyzmmmiaﬂi&mﬂ@] Flange, Fitting uas@ﬂéuqﬁﬁﬂimm%ﬁmi?ﬂ Foanilah
szuufinsgaydoanuduitoondn 0.07 Bar Tuan 1 27w imsdeunasesiameg e

11) S uiudosananuduvesszuy wiensaiimsitle EQUIPMENT 1@ Tasviins BLOCK
VALVE tiesnenudu 13idndesszuamsaon

12) ilonageusesiaissudeoud il LOAD v09 COMPRESSOR 11 100% tite DRYOUT
o'l

5.3 HEATUP 35Uy
fouflaziimaga’lWii REACTOR FEED FURNACE (30B001) @04Asandoudnnzves
numiwqﬁaﬁ

- mwdumelu REACTOR LOOP i 25 Bar iedndudintes

- RECYCLE COMPRESSOR au1301@uii MAX RATE 1 (100% LOAD) ms3tfis LOAD
4819 RECYCLE COMPRESSOR 13921/ LOAD 481 MAKE-UP COMPRESSOR @nuiile
Fums BALANCE flosfunnudomoiionszifaiu g

- ¥IM3AU AIR FAN COOLER (30E013) ttag HHPS GAS TRIM COOLER (30E005)

- lums START UP 7514 FG Tumsgalwlu FURNACE
Funeumsinaru

. ,
1) 111M73 Purge Moy Heater nouiazti1 FG 19111 (3u3ia PILOT #1e)
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2)
3)

4)

msga il $6230-3004: 33m51/iiAau FIRE HEATER 1i/asasit
992 BURNER iy tiforiiy OUTLET TEMPERATURE #1o8a51 1y 25°C/hr ifhwane
Skin Temp. )NYAUDI 30R001 UIANT1 38°C ABUIHNAINAUNINNI 31.3 Bar

ABUATINADUMNITTIVDITZULITIBIINMITVOBEHD Lﬁa‘lﬁ'%"umm%’au

5.4 H, LEAK TEST # 30 Bar Tag/laii@iu 30K001

D
2)

SWING 6” ELBOW i 30D002 180014 H, Line
iWa H, 990 PSA 11l 300012 uazilla BYPASS VALVE 30K001 910 30D012 uud1ii

DISCHARGE RECYCLE %04 30K001 Tagifiuaudu iy 7 Bar/hr

5.5 1A 30K001 H, LEAK TEST i 60 Bar a2 100 Bar

1)

2)

3)
4)

START 30KO001 @14 $6320-3008: sﬁumumﬁﬂﬁﬁﬁamﬁm%ﬂ Compressor  TULKUAN
VGOHT Plant

14’50i]mmaﬂﬁﬂuué’ahqmwgﬁﬁﬁwm REACTOR 1)n9agindn 38°C amsadiua Y
04 REACTOR "7t 60 Bar

912 BURNER ritoifiugaingil @i 30r001 19 CAT. I 150°C

Iﬁéuﬁqmmﬁwﬁﬁmmsjﬁ 30D003, HOLD TEMP. i 150°C 11 1 #2114 wisoihhaz e
BOOT 30D003 #1711 4 Liter/hr

Fomsaz¥e  mansndeusesiavesszundelelasou  desszTuTesvesmssziaii
mimuﬁﬂfuxﬁ‘mmnqmwgﬁuazmmﬁuﬁmimmﬁmaq"laimmummimﬁﬂmsmﬁﬂ

. )
nazda 1@ lueinhanndail

LOW LIMIT 4.1 %Vol. vo4laTasnulueims

UPPER LIMIT 74.2 %Vol. va4laTasulusims

5)

6)

A4 A o, Y 99 & Y| ay v '

lll@lWiJﬂ’ﬂNﬂu“ll’BQi&ﬂﬂlla?iﬂﬂﬂﬁl@li?ﬂ@.ﬂﬁiﬁ (umJfmmmnaau"luimmuum"luma
< ' A qu A LAY 9 ' A

I0Y37 meﬂﬂmamﬂh"laiﬂmu LuﬁN‘ﬂﬂu11’iuﬂimaf}ﬂTﬂﬂ”lﬂiﬂili]uuﬂﬂﬂ’ﬂ) Lo

asrvaevannilan luiinssudr IfiiuanuduueszUy REACTOR 910 60 Bar i 100

Bar (TagiamAuduNaIuued RECYCLE COMPRESSOR) 11184910 lumstiiunnusy

e SD

v .
v o v 9

s
ude aniumsasdevsesiddieiay liaunsomld ualily

2D,

s .
soUlmMIugungl

A

1nT94 ULTRASONIC %30 1n5943A11UU GAS THERMAL CONDUCTIVITY Tumsasiases
FMNY
Tusgriumaiminanudulinesas1vaoumsiiuues  MAKE-UPRECYCLE — GAS

COMPRESSOR 11823211 SEAL OIL Aendainanuduind
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7) deasrvaeusessiudlliuanudulUi 80 Bar, CAT 120 °C (As2U11189% ISOLATE

521719 HIGH PRESSURE LOOP i) LOW PRESSURE LOOP)

5.6 M3 SHORT LOOP CIRCULATION (SLC)

\ raem
annzneulfinau

- 19383 LEVEL CONTROLER 984 EQUIPMENT fitngadoalunsiii SLC
2

- 111M35 DRAIN ¥50 PURGE 111009105215 oui00ud

- COOLER %n#1ii 14 COOLING WATER @oaitlal4iiu NORMAL

- 93eUNTBNTZVY 30E007, 30E010 1137 START DEAERATOR UNIT 1132

Tunaullfiinau

1

2)
3)

4)

5)

6)

7)
8)

9)

3t SLC Tauld N, 8 OIL Tu 30D004 i LV-3000609 11l 30002 Tl 308002 "1l
30C001

11 30P00SAWTEB F 1 30E007 iy 47-HGO-3019004 117 30D004

1% MAINTAIN PRESSURE, LEVEL v84 30D004, 30C002 tiaz 30C001 1Aimilounouisne
¥94N13911 SLC

amN50Thns BYPASS 30D004 Tagru Line 47-HGO-3006027 1 dmnsasims Inadi

w1 308002 litfioane

=

a1 FLOW fiFu FV-3001301 182 FV-3001302 PARTH a2 15 M/hr (FLOW swrosiiga
v 308002 fie 25 M/hr)

1A PILOT tiag BURNER V04 30B002 HunmATma Ty $6320-3004 : 35msUfAcnu FIRE
HEATER lianasie

a1113011M3 CLEAN SUCTION STRAINER o4 30P008 Tadiuilu

RN OUTLET 308002 2-3 °C/hr ualuang 24 $1Tusndagandsninga HEATER

o

[}

dgagiid OUTLET 308002 nazyaouq lussuugada 100°C
) v

= =1 a v, o ' 12 = o q ¥
DVUADUUAIWNTIAU  30E017 'lﬂw1nuu1ﬂ31"luuxﬁyanﬂinﬂa1wﬂw TUBE %04

30E017 gadu 18 nagnasmmauudidesniunuaungil luldgunmlng

10) wdsnnae 24 $2Tua Tudr Idiugaingidm OUTLET 308002 1ii 95-100 °C

11) tifogaunigid1u OUTLET 30B002 A9 95-100 °C udalvnsan1ziild 2 $2Tuq

12) $1M3 VENT GAS 90n#)n EQUIPMENT N9 VENT POINT nouiimatiingunigiigs

11 100 °C
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. " s .
domsszTa ! noufigagiiveniniugalaganilsihins CIRCULATE eggunuioo °C

P RREKS A v A o, a E
i]g@]ﬂ\ﬁJuEh]T]qﬂﬂu?ﬁﬁﬂlﬁaﬂﬂgiuiﬁﬂullﬁ') lWa‘ﬂ6\1ﬂuﬂ'lﬁLﬂﬂﬂWiiglﬁﬂﬂJﬂQu'lafJ'N

o =

o oo A ax A ) ' ) A4 9
fuiiula WOYUNHUINAADAVDIUIFIDNNMANULTYNIOIUN  Equipment Anetealu

a

s ; .
szUn Wnnuduianisszmevenihluszuuiifde CIRCULATE o deavgaiiugungil

“

OUTLET 30B002 #uii aunNM3seivivazanasn’oviue 1/

5.7 M311 LONG LOOP CIRCULATION (LLC)

1

2)

3)

4)

5)

6)

7)
8)
9)

#1M3 WARM-UP 30P001 20 OIL 997 OUTLET 30E010 Iav1¥ LINE WARM-UP 27-
HGO-3019010
Won255 34 ! 5359 LEVEL 30D001 93U
iilogaigiiued 30D001 1Ay FEED PUMP gail4i1fi PUMP VENDOR fitmuaud (1lszanal
100°C) T¥iA3en LINE MINIMUM FLOW findu i 30D001maz1l$y Fv-3000201 iy
AUTO MODE 1131 SET POINT 40 M”/hr
A379e0U 71 FV-3000103 Uag XV-3000107 (laog
START 30P001 €113 $6320-3006 : éﬂxumumiﬂﬁﬁﬁﬂuﬁm%u Pump lunwun VGOHT
Plant
ABEAINTZINNIAT 47 LINE 47-HGO-3001011 iiterorhiiu s 300004 Tas CONTROL
FLOW RATE w84 LLC 141/523101 80 M/hr
Fomassz ¥ 1 5251 FLOW OIL fif FV-3001301 uag FV-3001302 vedes hitounta 25
M'/hr #i0 PARTH 11312019170 COKE 1u TUBE %04 HEATER 1@
uANuEu e 119151 NORMAL OPERATE PRESSURE
30D001 3Bar  Iaold FG
30D001 21 Bar 1at1% CRACK OPEN VALVE 1 %4”-CL-3008003 1182

SET PV-3000802 AUTO MODE
30D001 6-7 Bar Tngld N, HOSE
30D001 0.7-1 Bar
Wingaungid 1 OUTLET 30B002 &38 RATE 6 °C/hr 9 130°C
Tnsgangd 137 120-130 °C iiuna 8 $2Tug
fadueufi v CIRCULATE szuu¥ounsndouiiozii HIGH SULFUR VGO ihdszun

1#19311715 SULFIDING CATALYST ¢io'l1)
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5.8 P51 SULFIDING CATALYST (61%50U FRESH CATALYST)

4 = & < v £ S g P
1) iiledetunentl 30B001 ADIgNYATHNIGIUTBELAY
2) iiiugungil 30R001 @28 RATE laiiiu 25 °C/hr
3) e SKIN TEMP. 9)né1ue4 30R001 gan11 38 °C udd snsariiuadudnliigendt 30 Bar

18 Tuvmzi@odfufiins CIRCULATE RECYCLE H, #78 RATE fga

a

A a 9 = YA o S A y A
4) el dived 30R001 89 150 °C Idisudunmimasanly 300003 Tiiiugungil

o

30R001 tifo1/51anitanasiindt 100 Liter/hr Tnoriiuasaag 10 °C
5) Iinsgumgivudives 30r001 13i 175 °C rilesems FEED SULFIDNIG OIL i§1nih

SULFIDING CATALYST

o o

y : y
fwuzai Tuns FEED OIL 191g 30R001 S5 A2518Y 30K001A t1ag B 7l LOAD 48% W

A 1o 30K001 dladmiia SHUT DOWN 11 92'1d% QUENCH GAS FLOW ¢ 30R001

o

AaDALIA

a

6) 1ila SULFIDNIG OIL 131¢ 30R001 figungil 175 °C &8 RATE 50% DESIGN (151 57

o

oy @ o

M/hr) iiferiifududaiy CATALYST sgildinannudeusinijnser ABSORPTION

v
=

qungilazgaiulszana 20-30 °C 1714 QUENCH GAS ritetleaiuguivgiiionngeniii
v Vv
foams 1@
4 ¥ . g 2 y 2

7) ieriniulwvaduaaeaiie REACTOR uda (Tasgoin LEVEL lu 300002 #awzilsing

) . . .

LEVEL 131 #da9ni5u FEED 191 30R001 udalszinar 1-2 $2Tue) Wdiiugaivgiivudn
REACTOR 914814 230 °C @28 RATE laiifius 25 °C/hr

a '

s .
8) 1thggmugil BED 1 409 REACTOR 06131nd¥a31u1ia FLOW MAKE-UP H, &aagiifuda
s

“

o aaa

' ya &y 2 y da & 4 '
191 U§iAse SULFIDNIG 1didavunds Finnwdeunfie¥uil BEDusn azuaasi
; oz . »
Ugnsnmauiaiu usdgungi livindu Tfiugagives REACTOR afiaz 10 °C
' 12 =] ' aaa Y a 42‘ Vv
sundagdunamuiniso ldinavunds
¥ da & 4 . o 4 99
9) anwfouiifaiuil BEDusn vzaielilfe BEDUqves REACTOR 1W1¥ QUENCH GAS
mearuauliligungiindrg BEDIalquaundt 230 °C uazed ligamgiifiviniuly
ugiaz BED 10U 25 °C
10) 1HUFI0E19Y99 FEED 19z PRODUCT A9 4 42 TualusenTamsit SULFIDNIG il
. , .
CHECK 1/511% SULFUR, H,S Tu OFF GAS #1 30C002 ttazluiinwes 300003 109 4 5214
1azl4 DRAGER TUBE CHECK 13una1 1,S Tu RECYCLE GAS %)n9a53%2 114
11) ufingaivgiives REACTOR a9 1 41 Tuauazauwadiodanng 4 $lusaslu LOG

SHEET 924311 SULFIDNIG
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12) d1f51ma 1,8 #3a18Tas DRAGER TUBE gan1 100 ppm uaaadusudl H,S 1#geunain
2 (a & = P} Sy g 3

REACTOR #913110 H,S 11919984 2%Vol. (20000 ppm) liasan1azii 13idlunar 4 1Tus
Hon33233 1 1S Tduaneiifannmsgaaudaudedia’ld Tasldnusziaszis

13) dewsht SULFIDNIG duselilii HIGH TEMP. asasivaouin/Suia SULFUR @

s .

CATALYST #u'ldhivfosndr 50% Taomgug dlidluanniuadsiii Low TEMP. de'l)
1Az CHECK 11 gaingil REACTOR Indifivsfunnyanie liluszu@erdu e ldiule
31 FLOW fishuiianth CATALYST iilu'lenaainawe

14) 1iugaungiv e 30R001898 RATE 25 °C/hr 914 315 °C 19311 SULFIDNIG figainigil
2y oy < A 9y o v & & a =
u(ﬂﬂ”lﬂﬂﬂ?ﬂuﬂﬂ 2 “]f']TlN lwﬂclﬂ CATALYST 3u SULFUR Wlﬂlﬂﬂ'ﬂﬁq@ PIATNNHHHAITIN

y

80% aziludamaweniimsiii SULFIDNIG 1ddugaauda

15) 11 FEED VGO 1§hg REACTOR tiaziiiy RATE 94 100% DESIGN taziiinguvigiuud

.

REACTOR 14 343 °C Tagiiiunsaag 5 °C

16) i PUMP AMINE (30P009) t1az PUMP WASH WATER (30P002) tilodu H,S lu

RECYCLE GAS ttazazaginaolu 30E013 aud1au
5.9 HEAT UP

1) iiiugungiives CAT. #18 RATE 25 “C/hr wierfoeniuiu nsziegungil SOR(Start of
Run) #9371 °C vmzfigamgil OUTLET REACTOR iy WEnl50 FEED BYPASS
3019 FEED/EFFLUENT EXCHANGER (fle CONTROL TEMP. INLET v04 HHPS 'hil¥f
NN 232°C

2) M3 CIRCULATE LEAN DEA A RECYCLE GAS H,S ABSORBER Tagihli# LEAN
DEA Yeuiiqaniidiuly1d win1sin3onssuy CONTRACTOR ua:wmmﬁnmqmwgﬁﬁ
UANANTENINY LEAN DEA Lag RECYCLE GAS 13 10°C masastvaeumsiiaTvluves
DEA

3) AIUANIEAUYEUNAI I REACTOR SYSTEM VESSELS, FLOW U904 WASH WATER 151
A7172989 LEAN AMINE 11a537 DESIGN CONDITION szuuanudy lifasea
DESIGN

4) guw)ineenv0s FRACTIONATOR FEED FURNACE nufulildaiusm OPERATE iife
il FLow 11/l FURNACE athamorfios

5) CONDITION lumendu ﬂzaeﬂuan@aﬁaa:ﬁuasjﬁu STRIPING STEAM, REFLUX,
FRACTIONATOR FEED FURNACE FIRING (1ag1i/o PRODUCT ON-SPECIFICATION 113

F9fiimsds PRODUCT 11 STORAGE
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6. DOCUMENT AND REFERENCE

$6320-2030 mansrTaal K, il 30D0081AZ30D010
$6230-2047 35msufiiasu FIRE HEATER T¥fasasis
$6320-2049 zuﬂaumiﬂﬁﬁaﬂuﬁm%“u Air Fan Tuunun VGOHT Plant
$6320-2050 ﬁfumumiﬂﬁﬁﬁamﬁm?ﬂ Compressor TUUHUN VGOHT Plant
$6320-2048 zumumiﬂﬁﬁﬁﬂuﬁm%u Pump TuuHUN VGOHT Plant
7. RECORD
i
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%Eﬂ;jﬂam (Work Instruction)

A5 Start Up NSSUIWAISNERN DCC

( DCC Process Start Up )

anvinlae

dunsuina1sanIniieadd (REDV)

ANLADNET S10232100-2008 Rev.2

ABUIRNYM (Work Instruction)

M3 Start Up NLUIMSHER DCC

( DCC Process Start Up )

urtloasoft 2,

Gufwanisduld Tufl 20 WMo w.el. 2565

3%3]533’@31% (Work Instruction)

M3 Start Up N52UINNISHAG DCC

( DCC Process Start Up )

SEAzIBALENANT
Fhaends A5UfiReu (Work Instruction)
oionsns M3 Start Up N3LLumIna® DCC

( DCC Process Start Up )
NHAUDNET $10232100-2008 Rev.2
ﬂﬁummanmi $510232100-1001
mhenuTLAnTaL FumsHAaSaaTvLRATE (REDV)

pSUfieTaLNTELIUNS

WA

d
HouiAnssuaums

oA
AN LY

2

A a P
[REXEN NE;L‘N'M
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