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ABSTRACT

In order to improve functions of monitoring and controlling the positions of valves
installed in pipe network, upgrading oil movement system of a refinery is presented in this
project. Existing hand operated valves are replaced by manual valves with positional
switch (called GBS), whereas existing manual valves with positional switch are replaced by
motor operated valves (MOVs). The proposed upgrade based on Foxboro distributed
control system (DCS) cooperates with the “Refinery Off-sites” system to monitor and
control the valve positions and the movement paths. In addition, new device tags are also
required to be configured for creating and modifying operator graphics. Results of factory
acceptance test (FAT) verify that the specified functions of the upgraded oil movement

can be achieved.
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| Business & Information Systems
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Refinery Off-sites

i \dare ac (RRC Equipment <
| Analysers | DBS (BRC) San o} DCS G
NS i A Field Instrumentation B &4 WAS e & = = o=

AT 2.2 wnudanansrnuieadeesening Refinery Offsites LagsyUURTLOd

Tank
auging

2.5 ssuundies (4]

svuURien (Distributed Control System) #i8 s¥UUMIMUANLUUNTEIEEUTTTEUY
AIuURY (Control) kawting (monitor) ﬁimjﬁqmLﬁaLﬂ&mﬁuazwmuqmﬁwmLLaﬂ%’ﬁuasi'm
wnsvanefigelugnanmnssuvunive wWu Tssndauthify wiugaanztidiusasfing anamnasud
lastasivaziadl JaqUusyuu DCS 1A enmaned e 19U Honeywell Yokogawa Siemens
Emerson ABB 1y s3UU DCS Saflauaiosuazusiugdidoudigeunn Fuduiideuly

gramnssuitiaudssgs wWu gramnssullnsiad Wud

2.5.1 FIUINISVDISTUUATLOE

isudouvenalulagfaquisianmstieissuunsiaqudnludfuldlunuin
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Usinameiugaaminssudulfuiaamgd, sasmsivauasanuduisuintusnagle. A 1930
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Feldlunszuiumsnauindiudneuzisuveanaluladnisinauluiisanilfoniasdeinnues

Ansafivesfiunaunasesyuiumswandadugunsalinauivivineiriesdnsnavunnlng)

9

%29n. A 1950 f1 1960 Aotsvasmsiuasumaluled weluladneiunisinau
Iﬁ%msﬁwmaéwmﬂm‘ugjl‘uﬁ’umiﬁuﬁamaéﬁuLﬂwgﬁwamizmﬂz‘ﬁiﬁuﬁa@ﬂﬂﬁqmammm
wian, Tnsideunasgaamnssufmednunsroimsinauazyszneuseisiesianuuuy Analog
Single Loop Controller srununnlagluaasudufensldmamueuiuy Pneumatic fivtau

feauusmgauinnssudiaansdaduazauiavesnssuiunisnannveelngiu

gunsaimsiaruidlstunsiaiunainszuy Pneumatic lugszuudlaansetiadunlagaay

Tula. a1, 1960 Tuinduluigasusuresnsioeeuiinmeinldnuamugy

6

ﬂi%U’)uﬂ’ﬁIﬂElﬁ’]ﬁUGl’liJﬂ’]’iﬁ’]\‘ﬂuLLa%ﬁﬂ??hﬁ?ﬂ?iﬂ%@ﬂﬂauﬁ?mai ail

1. Data Logging \Jumsiasufiumeslagninintuiinuauazidnnu (Recording and

Monitoring)

v

2. Set Point Control Lilasanasufinnesiaussauznieiunismuiuiaguialagn
sonuuulsvhmiiAsusmdeulunfnan (Optimum Process Conditions) 984n3¥UIUNIINNT
fmnanaiulsidiming (Sv) lWunsasmunuusayilasandnenssuiinauniitendn

Set Point Control #38t38n8No819niladn Supervisory Process Control

souniileuszanada. a. 1965 Idinoinoufinnesitaussourlunsiungeqanld
WARBImIUANLUY Analog MsrunxTiende Digital Computer ilesiheiiieaniugu
NILUIUNITLUUTINAUSLAZSURnTRUAD Loop MIAUANIILIUMANBIBY Loop 138N
an1ilnenssuLuUian Direct Digital Control w3e* DDC” ustaymuean1suANLUY DDC
iewnnnsdumaivesrsuimesfimalifdlddmarildnisufiRnsrenseuiumsndn
neiaveindu (Plant Operation to a Halt) fafumseanuuusensdsesgunsaliiagu CPU,
aunsainns Back Up narduginanadudsnduudidlemilsianlideiddudedidmiy
drvosgunsallsiinavinlvszuu DDC LlanunsaunuiissuunsauALLUY Analog Ismun

INSzHsIAwaNInlun e Ul
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A5 1fiAvee Microprocessor tuta. @. 1970 lﬁﬁwlﬂgjmmwﬁauwaﬂwmaemn
suemnaddmnssuiaaues1AIwes Microprocessor flanasneUsiuaussousiifiugaduds
Hunaliszuumuauiiliifiesssuumuauienouiianes 1 mhomuauuuusiagud (1ws1eh
Jaymlug1usin1ves processon) a111504 srtduszuunisaauAuLUUNTEINY Chip
Microprocessor nszanluagmuisay Station deansiuriu Operator Station 14 Terminal
vesanmiieldlumsidinuuasujiRnsudsanda. A 1975 ussanguanitalansiusisuszine
fyuldi3uveen1sUszgndnonisaIuAuLUY Batch Lazn1sAIUANEIR UL YU (Batch and
Sequence Control)

yenaniflula. A 1970 meaunay IEC (International Electrotechnical Commission)
Wuszgusranaspruieaiunsdinszudlifiiuunna 4-20 mA DC. ielflumaieudeiaiosin

A= 1

AUVNYAFIMINTTULUY Analog fisnefnanuazsoundlogunsalinnugaamnssuuuulylesy
nswanlUgsEuy Digital nsideusie (Interface) sewinagunsal (Devices) \WaABUINANTAS
Foyyrauuuu Analog Wunisesdayarnians (Information) 9uauiIAKUY Digital 11A5§1UNNT
ﬁaawsﬁaga%nL%T'uﬁﬂmuﬁ'lﬁzymn%uﬁaaG]LLazé”mmsﬁ’lﬁqﬁqmqwa%’aﬁmqamﬂm IEC Jalasng
Bus wnIgIudwiuiaies DCS 15unin Proway LLm'aEiwlsﬁmaftuamuwaqqmawmimauf‘j
Sapefiszuu Bus daszunnsiulunmuusdianlutaguuiimaluladmesinimnssuneuitines
warn1sdeansteyaliialyinmitlledimaiineuiiameslasunisvensunumainau
N9 uAIUANlUEIUNIIAINUTNITNAIUNTIWER (Production Management System) uag

SLUUMSUSTIIUETaune (Management Information System)

2.5.2 d0nensTuYeeTTUUAT L0

1. wihedeusonszuiunis (process interface module) WugunsalAnfasynine DCS
FUNSEUIUNSHAR Yt Suduiarinannszuiunskanliniu DCS uwardsdaiuniugy
911 DCS lUfanszuiunisuan mihedeusenszuaunmsidesiuves DCS Ussnoudiemiaeiu
Fysynuouzden (analog input module) miaasdnygy1auaugaon (analog output module)
wihesuduuAinea (digital input module) waznuledsdgygunlnea (disital output
module)

2. MirAUANNIEUIUNNS (process control module) Wugunsaindnves DCS dmiy
AIUANNTLUIUNTNAR Ima%’usﬁaga"uaaﬂszmumsmammﬂmiwL%amaﬂszmumﬂﬁaﬁmm

AvesdygamuauLazdanduluSmheieusensruiunisiionugunsEUIUNSHARDNI
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nilmhedeusenssuiunsasiisseiumhemugunizuiunisiasinietisgosnaniines
DCS MsmuANnszuIuMsranidasiures DCS Usgnaudie nsmuauLuUAinealansuas
N1IAIVANLUURALAYAU

3. nurefanouazyfURIUYRINY NI (operator interface module) Lagnuae
UfjURn1swedining (engineering workstation) ugunsalfinsieszning DCS Augldseduimns
wazniinawiilu DCS e1ausnmireAnseuarfiRnsvesniinaunazimnsugunsal 2 4a
w3eldgunsalyaiersuiwimi fdumheisrouazfiinsvemidnaunasimns wie
Anseuarufifnsvesndnauimihfidugunsaladefuminnuiionsisasuuazaunu
nszULNIHAR mheufiRnsvedimnsyimihiidugunsalfindessaine DCS fuimnsdmiy
msdnlassaimeszuumunuLazioureintalanslusruuition msimunseaziunuar
ddumsuansnmnsiindmsunidnnu manutuiindeyasanswwilduuseifinseuiuns uag
Toyatfouinnn1sniaiig  vae DCS

4. mhedeusoiniat1s (communication module) liugunsaldmsuiiausiagunsal
ynduves DCS fuifatiuaunny mbsideudairietieiosiures DCS aidoulogunsal
AuANNTEUIUNIIAvgUNsalfnseuayUuRnsueeninu

5. wiheiAudeyauazUsyTAnszuIunIs (process data and history module) LUy
gunsaldmsuifiutoyad1niun1sAIuALNTEUIUNIINAAYE DCS wazdoyausyiRves
nsruIuAIIMaELiuTayauarUseIAnsEUIUn15Yes DCS dnfnsssmiumisefndeuas
UfjtRnnsveantinaiunayieans us DCS o1ausnmiheiivdeyauazusyifnszuiunisgunsal
Saszlasdaunsalifousaiuias v ioanunANvRIALLES gunsalifutdeyailesduves DCS
Uszneumegunsaiiivdoyauiinainuidivin (magnetic disk) uagimuualnén (magnetic tape)

6. Mu1BLT ous e ULAT 8T 18ABNRIMeY (computer network interface module) 1Tu
gunsalifeudeseninaadoriees DCS Aulnetisvasnauiinmesdudmiunisiiusiusan
foyauazuImsszuumuAy DCS anunsafanefuindssnouiiumesnuensyuuidioalneld
punsnildeudevemnmheinreuarUfuinisvesminauuarienns 3ol pudefiuiaietneves
DCS Tnemsalagldgunsnlidendafuirdetnonouiiines

7. wiedoudafussuuiai osileges (subsystem interface module) tugunsal
\Bousesywing DCS indasilodulussuumununeuesnszuy DCS W fiwead falasunlanstw
(gas chromatograph) 8 Unsai§unazd ey aszezlna (remote input/output device) uag

« o A aa ' a 1w 4' o A
LAIDNUBDBDU € 1u33UUﬂ')Uﬂ'3\WﬁJMU"JEJUi%ﬂJ'JaNa'SUa\TWULa\T DCS aquqiﬂmﬂﬂ@ﬂULﬂia\iuaauslu
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guumuALlauruAS T BgesveIdeusianIEUIUN IMIBLT BN aiuLAT DU B ANLIAY
994 DCS Tnunsalneldniiuld aum oz uulas 04ilng aaw uLf o2 uNISI ¥ Ui ulAI 8a1e
ADUNILADTIEUUDU

I

8. miheanamdsluin (power supply module) Wugunsaisnemaslwilviiugunsal

9

1 1 o L o v A o el o U g o 4
yndruves DCS gunsaisremasliily vmhdimdadygyiusuniukasyFuseivnseiuly

AgY]

wsnzauriugunsalang 9 vee DCS waziundanulwihdrsesdmiuszuu DCS

2.6 A%ed Foxboro [5]

Adieaues Foxboro niefi§anlufia Foxboro Evo 53U Foxboro Evo senuuuniitels
msUfiRaululssnudinuauysalanauysal szuuldsumseanuuuluusagdudanliingg
douleatuuaziinududsaniu Foxboro Evo dmnuaunsatunisauaunsaiiununag

mstngsnwnszuunslivaendie

Uszlewivehdiod Foxboro

1. Foxboro Evo gagtinyarin1swinuszdniamluniseiiduaunsndauazaiiy
UFetovasiildrunuipyadlagdnludiuaylananouunugegn

2. Untlosnisasuuesaiemalulagluouiaaiialin1sasmuvesnuainsa wulala
919 LATANAN

3. Undeemugnd eslunisanilduanueesgsiaveqaiienudasniy wazai1y
1 A A
Uniene

4. N1SYUIAINTIALE AT LN UGIUINTTU
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i)
Protect

Foxboro

i EVEO

Al 2.3 Foxboro Evo Logo

AuUsEARUNSNUBISYUURTLeE Foxboro Mdlusnmnsass uvauieuniy Jaesdiuman
1#un grudoya uazdiuuanmanuunsAndmIuguf o

2.6.1 g1uteya (Database)

TuszuuuATiea Foxboro aziinsadagnudeyaiisrsdeangunsninthauaie wieldlu
nsimuaresgUnsaliiemugumsienwesgunsalliiuluamioulyvesnsyuiunsd

fwun Tudureanisairauayfrusmgiudeyavionunldwenauas ArchestrA IDE [7]
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ﬂ ArchestrA IDE

it ki S

PR OH T I WEE XA PE S WGO UO T |

- x

Feomicmse 7] |
e
Trersys Systems, Inc |
€ Rurtime, verson 35
1542013

AT 2.4 saviduas ArchestrA IDE

ArchestrA IDE wandsianng 2.4 {Wuunaanasuwanduissruuonluindnniun1sinnis

LAYNNIAIUANMSHARTIN Wonderware Walavessyuuunantiody Wonderware falasaaing

Nugnu ArchestrA Fsflanrlnenssuiugiudmsunisiusnissauiuuazysnns wwanvlesy

S3UU Wonderware safisgnanmnssa Application Server (AS) Fudlussdussnaundnwseuriy

e ¥ ) ° o et ) e o o
Fuldsnines SQL-based wazlasiiasuINNgEI NI UNNLAUTOYARALLAT BIINTEAAINNTTU

dnUszneuiuinuenaniddiuasmsldnureyanaiianudennsnidoudeduunanuosu

NSEUIUNTEMSU ArchestrA IDE a¥¥uegiululAnyes Compounds waruden lagd

véenifuaudnvesadanefiuivimihfimugunisinunelulassaiiawes Compound lag

7 Compound \ugnasdnasavesudon Avhenduamiiuuuveanisauaud uandlu awi

2.4
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AOUT

A it 2.4 Compound and block in Process Control

melumansuls ArchestrA IDE & Block yainvianeydabmasn ieuniuanuviangas
Tneieg1e Block drfgyilganu dadl

- CIN-Contact Input Block

aa v a A a

Contract Input Block (CIN) 1¥@1wmsusuaidstaduna nieddia todnalu

9
< =]

Fieldbus Module (FBM) #3® Fieldbus Card (FBC) Ingudanagilauanuisa  N15uas

Woulnetusgiusunm

Invert State Change
Option Option
R b----- 5
; State Ch !
ate Change ,

: Messages ——:‘ Messages

Input From | - |
ate
FBM or FBC ]_:_ Point L+l Change | cContact
Input From Inversion Detection ] Input
Other Block | |
| 1
! I
! 1
! |
FBM and D |
Channel _l_———. .
status | Detection 1 Alarming I = Alarms

! 1
(S Lo s S e el Wi il e gl i (R gl i a

Alarm Options

A 2.5 CIN Block Diagram
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- CALCA-Advance Calculation Block

[ o

Advance Calculation Block (CALCA) @11503aN15115ALIUN1N1IATIASI4

a a o

Logic uazn1an1sAuanmsndinmans lnegrediusensnmguiliannnuens ved
TWsunsuaslgannieanuvidafisuiunisanauuuienuiadunistulsinsuy ves CALC
Taeananse Configuration léviaviun 50 step sioudananinsa Configuration lngld nMwszaugs
(High level Batch language) #30 Configuration

[y 1 a & aa v [ } % 3 I3 1
CALCA ansnsnfuABunavisuuupdia uazuauzdenia dyan @wnsngnad

Tunwi 1endwm Boolean wi3o 1o16mm Real lalruiu

16 Boolean Inputs 8 Boolean Outputs
il Advanced 4 Real Outputs
sRealimpus | __ ) Cajculaton [~~~ o
2 Integer Inputs Program 8 Integer Outputs

— — ]

2 Long Integer Inputs 2 Long integer Outputs

= el {Up 1o 50 steps;

configuiabla) Program Error

Step Error

A4 2.6 CALCA Block Diagram

- PIDA-Advanced PID Block

Advanced PID Block (PIDA) lgdmiunismeuauasPID wuy Continuous kUU
additive uaguwuu Multiplicative A8UN®, Setpoint Laz mﬁmﬁ?u%gﬂiﬁﬁ dmsunis
AIUIAAILDIRNA A1 Manipulated 13114%%%@:51)@%5@15%%3‘3msU%’uLﬂgﬂum VDY
funing parameters pruanansaltumsisdayaaunshinlfifiewsnnsneuauasluus

azquld WumsmuauszRuiludimsaugunisivaegesa
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e
FBTUNE FFTUNE
Extender Block Extender Block
1

Muiltiplicative Input

S

Feedback [~

Measurement:

»| Deviation
Alarms

Measurement

Alarms

ey 19t Yrw Dimt lowerd Tooh St
IR O V40 UG XU ET K eud0 v
 Tomtate Tuntron cenl mevme | i
. wre s | e o e (1 o bt s
o
o - -

AT 2.8 §1e819n154 @81 Function Block NM5¥1auvaa MOTOR OPERATED VALVE
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2.2.2 drulansnakuunsindwsuguiReu (Operator Graphics)

DCS Graphic i umeduwisuu DCS Station dmsutelsis U uAnunie Operator
mmsamuammamﬁmlé’dw@lﬁu wwse druuansraluunIAnd U U UR L dulusunsy
$rapanmnsruaumskaneonudunmaiou el iU U cuiunmsinvessruuidy N3
vrnuvasgunsallunsiaznizuiuns Tnelassonifldeonduaslumsaiie dvun uazudle
drunansnawuunsindmiuguiiRanu il

1. FoxDraw [8]

FoxDraw ™ wanadiannd 2.9 iurendwasdmsvaduasuilanmnafinlviiaiiy
AUEANATIANUNTEUIUNIS wazdouludidvualy lunisadransfinlusensuas “ Object”
Usznaudeinginly 1wy awilisuiadin 1@y uaz Symbol fgnasrslaefldnuvdontunly g
ansadaaeniUldlunieeuanssa lunisimunainsiauvesingluniaensifinaglduin

foyavesgunsalangrudeyauldifedmuanmsvhauliduluaunssuiums

| e e
bim Ve e U Dhaper Toss

Dk e =

Al 0P

System

IIA Series®

OCOOOCCOOX

invensys

Foxboro.

AT 2.9 FaNAWIS FoxDraw
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2. FowView [9]
FowView 10.4.4 uansfisguil 2.10 Wuvenduasvmihfilududadesswindldi
nszuauns Inegldauamnsagnsinuresnssuiuniskagauunsihaumiinueida

WUy real-time ﬁ'nﬁaﬁaaflmsmﬁuLLas%’mﬂﬂiﬁuﬁayjamaanizmumiﬁgﬂ%’mﬁwl”ﬂéf

" T

e vvew Cunty VTG SSAOR, AR - INTEA WY . SHOT M3 M IR MODAS. I ADGCTM A% LORKY . ATTY RuweS Tif TP BT FTT. GAXADGTIM STUMRDATIIITIM, BTIMIATIO. THAPAAR | 408 4
-y

System

I/A Series®

b 23, 2016

invens s

Foxboro.

2NN 2.10 ToNAWIS FoxView
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fvuadunslunsuuinetnfuludaiainnen lussuutufimhiiguihduionissudeuniy

Tuunansal

3.2.1 mMsswinsandlussuuaugengiu

Tulaseaiud nsswinsnszuuaudeinulaeldidioa Foxboro finnsdwnsndaRd
fafFunisvinuid sduanidsliainsonana wazauAuN1TiUAIETEUUAT 0
Foxboro 18 Tnsndaluszuunmsvuinethsuiivaomaanusia Téun

1. Hand Operated Valve (HOV) [12]

1Y

HOV fie On/off Manual Valve Lﬂm/ﬂmwwquﬁaﬁlﬂﬁmiﬁa AN TITUAAIAD Y
lUfaszuundiod

2. Manual Valves With Positional Switch (GBS) [10]

GBS @@ On/off Manual Valve ’na‘aL%/ﬂmLLuwguﬁaﬁﬁmidaﬁmmwmuamamuzmi
Dedauunsiiinvessruuidied faunsnsiadeuanuenisila/daaesndalaainuiingiin
winiu ldannsomuaunsiWe/Anvesndald

3. Motor Operated Valve (MOVs) [11]

MOV A uawnasardqliin flduemeslunisile/n ansala/Adaduesiguls
(09%,25%,50%,100%) Tnedsiiniauisansiaevanuzn1sda/ln nuan1aguesiaala
PNUUINTIAN LLazé’ammmmUQmmsﬁwmumaqméﬂﬁﬁqmﬂwﬁwmuLLaxmnﬂﬂWﬂmaﬁzw
ATLOE

nsmnsanEa i dunsYhauRtanaduluiusn s e sssuuuieuiululse

(7
[

NS A A s UL UaeANULeNaNS NI NINTA1ED Fananit 3.2 Tnensidsuniasdined
HOV gnéwinsadu GBS
GBS gndwnsadu MOV
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a0

A S Biboi e GGt o Dien o
1 Name ~ |Description ~ |Area ' ~| EFD No..
2 30HOV004 Gasoline base import to T-3042 |MOVEMENT 33012
'3 30HOV019 MTBE to T-3042 MOVEMENT 33012
4 [30HOV035 FO to TPX MOVEMENT 31802
5 30HOV039 Bottom Recycle to TLB MOVEMENT 30502
6 30HOV055 TLB to Fuel oil Tank MOVEMENT 30502
7 30HOV056 L.Residue-3 to Fuel oil Tank MOVEMENT 30502
8 30HOV0S7 L.Residue-3 to Fuel oil pool MOVEMENT 30502
9 30HOV058 L.Residue-3 via S.Residue-1 MOVEMENT 30502
10 '30HOVO060 S.Residue-1 to Header T-3070 _|MOVEMENT 30501
11 30HOV077 AIA to T-3009 MOVEMENT 33507
12 ' 30HOV080 P-3904 to T3045 MOVEMENT 31804
13 '31HOV002 P-3903/04 to T-30A1/A2 MOVEMENT 31804
14 31HOV007 HC_L/H.NAPHTHA-1 to P-9720A/{MOVEMENT 31002
15 31HOV010 CCR-1 to T-3088 MOVEMENT 33009
16 31HOV019 HVGO TLB. 6in to T130 MOVEMENT 31401
17 31HOV033 T-126 to HCU-2 via P-9519 MOVEMENT 31402
18 31HOV037 T-130 to FCCU via P-701 MOVEMENT 31403
19 [31HOV039 T-3056 to HCU-1 via P-2512 MOVEMENT 31401
20 31HOV045 D/C P-3144 MOVEMENT 31115
21 31HOV047 D/C P-3145 MOVEMENT 31115
22 31HOV049 D/C P-3146 MOVEMENT 31115
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25 31HOV063 HVGO2 To T130 MOVEMENT 31401
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4 30GBS031C [ CIN_CLS ]
| General | Inputs | Outputs | Mode | Alarms | History | security | . -

Tagname 30GBS031C

Contained Name CIN_CLS

Block Type CIN

Block Description 30MOV148 CLOSE STATUS

Block Sample Time [2-1secl1 sec -

Block Phase Number 1 —
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Execution Zone [conts - =)

Help
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¥ Show XML Print Preview
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Fiie [C\Users\Fox\Desktop\update block xml Print
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Processing strategy s1.
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Done
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Close
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8.2 APPENDIX 02 — DIGITAL INPUT SIGNAL INJECTION SUBSTATION33

p , | 30500101, 3180_01,
1| 3180533 pin | 3068s783 | FOTOTEX ao21 | 1 | o |ciose| ¥ foeen | ¥ |31800302
2 [ 3050533 DIl | 30GBS785 | TLB TO FUEL OIL TANK 310121 | 2 | 0 |close| J JopeN | / [305002
3 [ 3050533 DIl | 30GBS786 | LRESIDUE-3TOFUELOILTANK [ 310721 | 3 | o [close| / |OPEN | v |3050.02
% [ 3050533 DIl | 30GBS787 | LRESIDUE-3TOFUELOILPOOL | 310721 | & | o Jclose| v 1OPEN | / 1305002
=T 3050533 DIl | 30GBS788 | LRESDUE-3VIASRESIDUEL | 310721 | 5 | o |close| / [oeen | ¥ 1305002
3050.01_01, 3050_01_02
/ , | 305020401, 3600 0%,
6| 3180533 DIl | 31GBS2309 | SUCTION T3071/18 TO P3305 510721 | 6 | 0 |cLosE oeen | J [3050703°01
713180533 DIl | 31GBS2401 | P-3903/04 TO T-30A1/A2 510121 | 7 | 0 |close| 7 |open | v [3160 02318003 04
30500101, 3050_01_02.
J /| 3050203701, 3180_01
g | 3180533 DIl | 31GBS2419 | SUCTION T3046 TO P3303 slo721 | 8 | o |ciose oren | ¥ [3180703702
3050_01_01, 3050_01_02.
J s | 3050703701 3180 01
o | 3180533 D11 | 316BS2420 | SUCTION T3017/18 TO 3303 st | e | o |close 02EN 3180 03 02
; 3050.03.01, 3050_03_02.
10 | 3180533 DI | 316852421 | D/IC P3306 TO LB 310721 { 10 | o |close| ¥ loeen | Y |3180701 31800302
11 | 3180533 DI | 31GBS2422 | DIC P3306 TO T3054/55 6" snom | g o lacse| ¢ fomen | ?
12 | 3180533 011 | 316852423 | DIC P3303 TO T124 a1 | 12 | o lclose| ¥ [oeen | °
J [
13 | 3180533 D1 | 31GBS242¢ | DIC P3303 TO T3054/55 6 o | 13| 0 |close oPeEN | ¥
4 | 3180533_DI1 | 31GBS2425 | P3303 TOPUP FOC 310721 | 14 | 0 |close| 7 Toeen |
7 ‘ 0-01.01 3180_01
15 | 3180533 DI | 31GBS2426 | P3303TOP UP FOA a0z | 15| 0 |close| ¥ loeen | ¥ 03 02,3600 04
03_01, 3050_03_02
J / 01, 3180_03_02,
16 | 318053 33GBS814 | P-3306TO 18 30721 | 16 | o |ciose open | ¥ 05

2N 4.3 nan1snadeudan uzila/Unvas GBS e SCP

- MINe@eu GBS fe CP

mawmaauﬁlﬂumamaauﬁaEme'am‘%"aa Work Station fiu CP (Control Processor)
Tnuseduas LAN Serinainios AW fu CP mngousaenis Short fimeiiuea \ieunudayaal
fida191n MOV wag Toggle éfq;zgwﬁ Block Detail s533@0ufanIuzn15Un/Jnue93167310

138N 379N wagUuyinNa
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8.2 APPENDIX 02 — DIGITAL INPUT SIGNAL INJECTION SUBSTATION33

DCS Graphic Comment

WO ; True Logic False Logic

Compound Drescription

ext Pass Text Pass

1| 3180833 _DBi1 30GBS783 | FOTO TPX 1 0 4 3180 03 02
2 | 3050833 D1 30GBS785 | TLB TO FUEL OIL TANK 2 0 | CLOSE J OPEN ¥ 305002
3 | 3050S33_Di1 30GBS786 | L RESIDUE-3 TO FUEL OIL TANK 3 0 | CLOSE / OPEN v 3050 02
4 | 3050533 Dil 30685787 | L RESIDUE-3 TO FUEL OIL POOL 4 0 | CLOSE A OPEN / 3050 02
S | 3050533_Di1 30GB5788 | L RESIDUE-3 VIA S RESIDUE-1 S 0 | CLOSE v OPEN v 3050 02
3050_01_01, 3050_01_02,
J / 3050_04.01, 3600_04,
6 | 3180533 011 31GBS2399 | SUCTION T3071/18 TO P3905 310721 6 0 | CLOSE OPEN J 3050_03_01
7 | 3180533 _Di1 31GBS2401 | P-3903/04 TO T-30A1/A2 310721 7 0 | CLOSE / OPEN v 3180 02, 3180_03 04

3050_01_01, 3050_01_02,
J 3050_03_01, 3180_C1
8 | 3180533 _Dil 31GBS2419 | SUCTION T3046 TO P3303 310721 g 0 | CLOSE OPEN 318003 02

3050_01_02,
318001

4 J
¢ | 3180533 DI 31GBS2420 | SUCTION T3017/18 TO P3303 s | ¢ [ 0 |CLOSE OPEN
/ _01, 3050_03_02,
10 | 3180533 DIl 31GBS2421 | DICP3306 TOILS i1 | 10 | o |cose| ¥ |oeen ’
7
11 | 3180533 DIl 31GBS2422 | D/C P3306 TO T3054/55 6" 31071 | 11| o fcose| ¥ |oeen [ ¥
f J
12 | 3180533 Dil 31GBS2423 | D/C P3303 TOT123/4 o2t | 12 1 0 |Close] ¥ OPEN
! s .
13 | 3180533 DI 31GBS2424 | D/C P3303 TO T3054/55 6° 310721 | 13 | 0 | CLOSE Y |oPen /
14 | 3180533 DIl 31GBS2425 | P3303 TOP UP FOC 310721 | 14 | 0 | CLOSE  |open | v 1305001 01 360004
7 7| 3050_01_01 3180_01
15 | 3180533 DN 31GBS2426 | P3303 TOP UP FOA 31070 | 15 | o |close| “ jopen | © 180 03 02 3600 04
3050_03_02
! J 80_03_02.
16 | 3180533 DIl 33GBS814 | P-3306 TOILB 310721 | 16 | O | CLOSE OPEN

A 4.4 panisuadeuauansaniuzila/Anues GBS fe CP

4.2.2 NSNAABUNITULERIANTUENITYINNIUTBY Motor Operated Valve

MsmadeuMsThaTTed MOV agliianansaldns Togsle dyanalldivilou GBSIosan
MOV §idyaynamnnnitaesdygiadedasld Point Number Tunmsssydygnanisunazdayayin
Tnenaaaudlenisldlusunsy ModrSim Tunns Sim A1mTLaY Point Number v8uusiazuden
Tnedearvun Slave Id uaz Point number 91nLenans FAT Procedure Tinsadudeyaluain
ArchestrA IDE
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" MODBUS Eth. TCP/IP PLC - Simulator (port: 502)

Connected (0/10) : (received/sent) (0/0) Serv. listening.

Address: C Hex & Dec 10 [AnalogueInputs (30(~| @ Fmt [decimal v Prot [MODBUSTCPAP  ~| ™ Clone

4
w

Address I | | | | | | | ]

=)
=
a2y
~N
+.
w
+
=
+
(3]
+
&
f=e)

~

|

e B e B e e R B B e I e e e R e B e e e B e B e R e o I e R e Y e e N I R Y e e R =

31231-31240
31241-31250
31251-31260
31261-31270
31271-31280
31281-31290
31291-31300
31301-31310
31311-31320
31321-31330
31331-31340
31341-31350
31351-31360
31361-31370
31371-31380
31381-31330
31391-31400
31401-31410
31411-31420
31421-31430
31431-31440
31441-31450
31451-31460
31461-31470
31471-31480
31481-31430
31491-31500
31501-31510
31511-31520
31521-31530
31531-31540
21R41.21RRN

Il---II-I--.-----.--------__I 1 Commsl
EEEEEA NS A

=== == k= k=R == R === K= KR R = == = I e e o o R e B e B o o o o e I = PR

=== =E= k=== R=E=E= R R ==K =K== == R = = = = N o I = = = = = R = R R
= R B e B e e R e e B B e B e e e B e B e B e e R R e R e o e R e Y e o R o I Y R e R = = )
E= == E=E=E=R=E=R=E=E= == E=R-R= R =R === =Nl =N =N =N = N = I = N
DOO0OO0OO0O0DO0OO0O0000D00000000000000000000
o e B e B e I e e e e B e e e e B e R o o e e e B e e e e e R e e Y o o e =
OO0 OCODOO0O0DOOO0O000O00O000D00DDDO0000DDO0O0O
o B e B e B e e R e e e B e R e e B e R e e e R e R e e R e B e e e I e e e e o e I
ER=E==E= === == k= E= R =Rk =K=R=R=N === NN = = = W =l = = = =

AWH 4.5 TUsunsy ModRsim

Tun1snedeudzidentyaevediat Slave ID vesudenuazldamuuin audanseylily
\onans FAT Procedure Inglddiolilndudu 1 guanisviaunivihaeniiin wseaunsng
wafiniin Block Detail Ifiaufu fanmil 4.6 wasasradeunsviauesgunsaluuns iln uaz

Junua
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:--» MODBUS Eth. TCP/IP PLC - Simulator (port: 502)

Connected (0/10): (received/sent) (0/0) Serv. listening. [ X ]

Addiess: C Hex & Dec 1/0 |Analogue Inputs (30(~] @ Fmt [decimal  ~| Prot: [MODBUS TCP/IP

_'_I [~ Clone

|

o
+
]

| 40

FS
2]
+

B

31231-31240
31241-31250
31251-31260
31261-31270
31271-31280
31261-31290
31291-31300
31301-31310
31311-31320
31321-31330
31331-31340
31341-31350
31351-31360
31361-31370
31371-31380
31381-31390
31391-31400
31401-31410
31411-31420
31421-31430
31431-31440
31441-31450
31451-31460
31461-31470
31471-31480
31481-31490
31491-31500
31501-31510
31511-31520
31521-31530
31531-31540
A1R41-1RARN

=== === == == === E=R=R=R=R =R =R =R === = == N = = = =
ER === === === =R =R =R =R =R = = = = = o o= o o I R = = R R Y R e I
=== R=R=R= = =R === Rk =R=K=K=E=N == e = = = = I = = = =
ER= R =R =R =R e R B e B e B R e B e R e I e R e e e e e o o e = N = = = = N = R

.. === R=R=R=E= =R === R =R R =K== === = I e I I e I e B I e R e I e R e = I =
)]
.' ER=E= k= === == E=R=R=R= =R =R =R R R o= = = o= o= = = = N = N = Y = N = =

.. 0000000000000 00O0D00000DD000000O
.. 0000000000000 00D0D000DDO0000O00O0

.. === k== =R E=E=R=E=R=E=N=N=N= === === == N = = N = N = = = = P

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n
|
=

EE
L]
BE
EE
Ea
HE
qE

3

b

KN

AT 4.6 n1sldanTivinle B3 e PNT No.31226 fAndul

~

8.1 APPENDIX 01 — MOV PAKSCAN COMMUNICATION TEST FORM

1 | PS1S200MOV08 | 30GBS0310 30MOV148 OPEN STATUS PS1200 31226 (B3) | OPEN v |nNotopEN | V | V| ¥ v | 3300.03.01
2 | PS1S200MOV09_| 30GBS031C 30MOV148 CLOSE STATUS PS1200 | 31226(84) | ClosE | 7 [worclose | v [V [ 320000
3 | PS1S200MOV0S | 30MOVI148MOVE | 30MOV148 MOVE STATUS PS1200 31226 (B6) [ MOVING | V| STILL J1 71TV 1 7 130070301
4 | PS1S200MOV09 | 30MOV148LBON | 30MOV148 LOOP BREAK PS1200 | 31225 (B11) | BREAK V| NORMAL S/ v
5 | PS1S200MOV0S | 30MOV14BLSTP | 30MOV148 LOCAL STOP PS1200 31706 (E8) | LSTP o i o e A v
6 | PS1S200MOV0S | 30MOV148COMM | 30MOV148 COMM FAIL PS1200 31706 (B2) | FALL /| NORMAL 7] B P )
7 | PS15200MOVO9 | 30MOV148LOC | 30MOV148 LOCAL STATUS PS1200 31706 (B8) | LOCAL v |notocal |/ [/ /| V/
8 | PS1S200MOV03 | 30HS0310 30MOV148 OPEN CMD PS1200 3206 | OPEN V [notopen |/ |/ |V [V
5 | PS1S200MOV0S | 30HS031C 30MOV148 CLOSE CMD PS1200 3326 | CLOSE V [notclose | 7 [ 7 | ¢ V.

10 | PS1S200MOV03 | 30MOV148VPF | 30MOV148 VALVE % OPEN PS1200 42186 - 8 0 |50 | 100

11 | PS1S200MOV09 | 30MOV148VPC | 30MOV148 VALVE % OPEN CMD | PS1200 42656 0 | So [ 100

12 | PS1S33 MOV09 | 31GBS5660 31MOV221 OPEN STATUS PS1533 31228 (B3) | OPEN v__| NOT OPEN v v | 318002

13 | PS1S33_MOV09_| 31GBSS66C 31MOV221 CLOSE STATUS Psis: | 31228(84) | CLOSE | v [ Norclose [ v [ 7| v [ v | 3180.03.04
14 | PS1S33 MOVOS | 31MOV22IMOVE | 31MOV221 MOVE STATUS PS1S33 31228(86) | MOVING | ¥V | sTiiL A v v 335013

15 | PS1533 MOV09 | 31MOV221LBON | 31MOV221 LOOP BREAK PS1S33 | 31228(Bl1) | BREAK v__| NORMAL e s v

16 | PS1S33 MOV09 | 31MOV22ILSTP | 31MOV221 LOCAL STOP PS1S33 31708 (88) | LSTP V__| NOTLSTP A v

17 | PS1S33 MOVO9 | 31MOV221COMM | 31MOV221 COMM FAIL PS1S33 31708 (B2) | FALL v__ | NORMAL fei| el v

18 | PS1533 MOV09 | 31MOV221LOC | 31MOV221 LOCAL STATUS PS1533 31708 (88) | LOCAL v |notoca | ¥ [ /] 4 J

AN 4.7 Han1snadeu MOV
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OMIP Phase -2 P_ID Line no

Item Unit Service result
1 6250 Slops transfer from T-104 line bottom to T-108 by 4" D/C P-6211 |0000-1-08-62504 24"-P-300-5201-1101X Pass
2 6250 |Slops transfer from T-104 line 2M to T-108 by 4" D/C P-6211 0000-1-08-62504 |24"-P-300-5201-1101X Pass
3 6250 [Slops transfer from T-104 line 4M to T-108 by 4" D/C P-6211 0000-1-08-62504 |24"-P-300-5201-1101X Pass
4 6250 |Slops transfer from T-108 line bottom to T-104 by 4" D/C P-6211 (0000-1-08-62503 24"-P-300-5201-1101X Pass
5 6250 Slops transfer from T-108 line 2M to T-104 by 4" D/C P-6211 0000-1-08-62503 |24"-P-300-5201-1101X Pass
6 6250 Slops transfer from T-108 line 7M to T-104 by 4" D/C P-6211 0000-1-08-62503 |24"-P-300-5201-1101X Pass
7 3170 Receive L/R From CBM,SBM-1 to T3072 0000-1-08-31701 |24"-P-300-5201-1101X Pass
8 3250 LR from CBM/SBM-1 to TLB clear line 0000-1-08-32501 |24"-P-300-5201-1101X Pass
9 3170 Transfer L/R from T-3070 to T-3072 by P-3901 0000-1-08-30505 |8"-P39540 Pass
11 3250 Crude transfer T-103 to T-107 by gravitate via SBM line 0000-1-08-32513 |18" -P31777 Pass
12 3250 Crude transfer T-103 to T-106 by gravitate via SBM line 0000-1-08-32513 |18"-P31777 Pass
13 3250 Crude transfer T-103 to T-3014 by gravitate via SBM line 0000-1-08-32513 |18"-P31777 Pass
14 3250 Crude transfer T-103 to T-3013 by gravitate via SBM line 0000-1-08-32513 (18" -P31777 Pass
15 3250 Crude transfer T-103 to T-3001 by gravitate via SBM line 0000-1-08-32513 |18"-P31777 Pass
16 3250 |Crude transfer T-103 to T-3002 by gravitate via SBM line 0000-1-08-32513 |18" -P31777 Pass
17, 3250 Crude transfer T-103 to T-3015 by gravitate via SBM line 0000-1-08-32513 |18"-P31777 Pass
18 3250 Crude transfer T-107 to T-106 by gravitate via SBM line 0000-1-08-32513 |18"-P31776 Pass
19 3250 Crude transfer T-107 to T-3014 by gravitate via SBM line 0000-1-08-32513 [18"-P31776 Pass
20 3250 Crude transfer T-107 to T-3013 by gravitate via SBM line 0000-1-08-32513 (18" -P31776 Pass
21 3250 Crude transfer T-107 to T-3001 by gravitate via SBM line 0000-1-08-32513 [18"-P31776 Pass
22 3250 Crude transfer T-107 to T-3002 by gravitate via SBM line 0000-1-08-32513 [18"-P31776 Pass
23 | 3250 |Crude transfer T-107 to T-3015 by gravitate via SBM line 110000;2-08 32513\, |18" 31776 _Pass

| OMIP -MOV,GBS

OMIP -Path | (3

209 4.10 Naﬂ?iﬂﬂﬂ@U?‘LLﬁﬂxﬁﬂﬂ’mﬂ’ﬁﬁﬁﬁ’]\‘ﬂu‘U@\‘iLﬁu%Nﬂ’Vi‘ngj’Wﬂﬁ’]ﬁu
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23 3250  |Crude transfer T-107 to T-3015 by gravitate via 58M line 0000-1-08-32513  |18" -PS1776 Pass
24 3250  |Crude transfer T-106 to T-3014 by gravitate via SBM line 0000-1-08-32512 |18" -P31766 Pass
25 3250  |Crude transfer T-106 to T-3013 by gravitate via SBM line Q000-1-08-32512  |18"-P31766 Pass
26 3350 |Crude transfer T-106 to T-3001 by gravitate via SBM line 0000-1-08-32512 [1B" -P31766 Pass
27 3350  |Crude transfer T-106 to T-3002 by gravitate via SBM line 0000-1-08-32512 |18"-P31766 Pass
28 3250  |Crude transfer T-106 to T-3015 by gravitate via SBM line 0000-1-D8-32512  |18"-P31766 Pass
29 3350 |Crude transfer T-3014 to T-3013 by gravitate via SBM line O000-1-08-32510  [18"-P31738 Pass
30 3250 |Crude transfer T-3014 ta T-3001 by gravitate vis 58M line D00O-1-08-32510 |18"-P31738 Pass
31 3250  |Crude transfer T-3014 to T-3002 by gravitate vis SBM line 0000-31-08-32510  |18"-P31738 Pass
32 3250 Crude transfer T-3014 to T-3015 by gravitate via S58M line 0000-1-08-32510  {18”-P31738 Pass
33 3250  |Crude transfer 7-3013ta T-3001 by gravitate via $8M line 0000-1-08-32508 |18” - P32038-11010 Pass
34 3250 Crude transfer T-3013 to T-3002 by gravitate via SBM line 0000-1-08-32508  |18" - PR2038-11010 Pass
35 3350 |Crude fransfer T-3013 to T-3015 by gravitate via 38M line 0000-1-D8-32508 18" - P32038-11010 Pass
38 3350 |Crude transfer 7-3001 to T-3015 by gravitate via 3BM line Q0DO-1-08-31701  |18" - P32039 Pass
37 3250 |Crude transfer T-3001 to T-3002 by gravitate via $BM line C000-1-08-31701 18" -P32039 Pass
38 3280  |Crude transfer T-3002 to T-3015 by gravitate via 5BM line O000-1-08-32510  |18"-P31736 Pass
38 3250  |Crude packiine SBM from T-3081 to 32MOVO05 0000-1-08-32502  |24"-P32074 Pass
40 3250  |Crude packiine SBM from T-3077 to 32MOVD0S 0000-1-08-32502  |24"-P31804 Pass
41 3250 Crude packiine SBM from T-3078 to 32MOVD0S 0000-1-08-32503  |24"-P31803 Pass
42 3250 Crude packiine 5BM from T-3079 to 32MOV00S 0000-1-08-32503 |247-P31802 Pass
43 3250 Crude packiine SBM from T-3052 to 32MOVD0S 0000-1-08-32504 |24"-PR208B1 Pass
&4 3250  |Crude pacidine SBM from T-3053 to 32MOVO0S 0000-1-08-32504  [24"-P32061 Pass
45 3350 |Crude packiine $8M from T-3001 fo 3ZMOVO0S5 Q000-1-08-31701  [18°-P32039 Pass
48 3350 Crude packline $8M from T-30D2 to 32MOVO0S 00DD-1-08-33510  [18"-P31736 Pass
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47 3350 Crude packiine $8M from T-3013 to 32MOVO0S 0000-1-08-32508 |18 - P32038-11010 Pass
48 325C Crude packiine $BM from T-3014 to 32MOV00S 0000-1-08-32510 |18 -P31738 Pass
49 3250 Crude packiine 58M from T-3015 to 32MOV00S5 O0D0-1-08-32515  |24"-P30222 Pass
50 3250 Crude packiine SBM from T-3075 to 32MOV00S O000-1-08-32515  |24°-P30234 Pass
51 3250 Crude packiine S8M from T-107 to 32MOV005 00D0-1-08-32513 |18 -P31776 Pass
52 3250  |Crude packiine SBM from 7-103 to 32MOV005 00D0-1-08-32513  |18"-P31777 Pass
53 3250 |Crude packiine 38M from 7-106 to 32MOVO03 QODD-1-08-33512  |18"-P31766 Pass
54 3250 Suction P-3147 from CBM line 0000-1-08-32501 "-P31E23-11011-NI Pass
55 3250  |D/C P-3147 to LBM line 0000-1-08-32501 "-P3LE2S-11011-N1 Pass
56 3250 Suction P-3147 fram 58M line 0000-1-08-32501  |6"-P31E24-11011-N1 Pass
57 3250 DfC P-3147 to SBM line 0000-1-08-32501  |6"-P31E26-11011-Ni Pass
58 3250 Crude from 58M-2 line to Esso 0000-1-08-32501  |36” P-32010-11011-N1 Pass
58 3250 Crude from S8M-2 line to TOP tank 00DO-1-08-32501 40" P-31300-1103-N1 Pass
&C 3250 |Crude from SBM-2 Hine to TOP tank QDDO-1-08-32501  [40” P-31300-1101-M1 Pass
81 3250  |Crude from CBM line to TOP tank O0DO-1-08-32501  |24"-¥31-1501 Pass
&2 3250 Crude from 5BM-2 Buoy to TOR tank O0D0-1-D8-32516  |40" P-32103-310131-Ni Pass
63 3250 Phet crude receiving to T-102 O000-1-D8-32512 |16" P-32513-11011-Ni Pass
64 3250 Phet crude receiving to T-103 OD00-1-08-32512 |16 P-82512-11011-N1 Pass
85 3250 Phet crude receiving to T-107 OO00-1-08-32512 |16 P-32512-1101%-M! Pass
66 3250 Suction P-3114 from CBM line O000-1-08-32501 |1 1/27-P31238-11011 Pass
67 3250 Dischrage P-3114 to CBM line 0000-3-08-32502 |2 1/2"-P31239-11011 Pass
68 3250 |7T-3068 D/C P-3113A to 30MOVO32 (Pack ling} 0000-1-08-32514  |47-P31I46 Pass
68 3250 |7T-3068 D/C P-31138 to 30MOVOS2 (Pack ling} D0G0-1-08-32514  |4"-P31I46 Pass
0 3250  |T-3069 D/C P-3113A to 30MOV032 {Pack line} 0000-1-08-32514  [47-P31146 Pass
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71 3250 |T7-3069 D/C P-31138to 30MOVO32 (Pack line) 0000-1-08-32514  |4"-P31146 Pass
72 3250 T-3068 D/C P-3113A to CBM Bouy (Pack line) 0000-1-08-32514 |4"-P31146 Pass
73 3250 T-3068 DFC P-31138 to CBM Bouy [Pack line} 0000-1-08-32514 |4"-P31146 Pass
74 3250 T-3069 D/C P-3113A to CBM Bouy [Pack line) 0000-1-08-32514  |4"-P31146 Pass
75 3250 |T-3069 D/C P-31138 to CBM Bouy (Pack line} 0000-1-08-32514 |4"-P31146 Pass
76 3250 |T-3068 D/C P-3113A to SBM-1 Bouy [Pack line} 0000-3-08-32514 "-p31i46 Pass
77 3250 T-3068 D/C P-31138 to 58M-1 Bouy {Pack fine} 0000-1-08-32514  |4"P31I46 Pass
78 3250 T-3068 D/C P-31134 to SBM-1 Bouy (Pack line} 0000-1-D8-32514  [4"-P31146 Pass
79 3250 T-3065 D/C P-31138 to SBM-1 Bouy (Pack ling} 0000-1-D8-32514  [4"-P3146 Pass
80 3250 $BM-1 Bouy Crude Clear line TCP to T-3068 0000-1-08-32501  |407-P31300 Pass
81 3350 58M-1 Bouy Crude Clesr line TCP to T-3089 0000-1-08-32501  |40"-P31300 Pass
82 3350 C8M Bouy Crude Clear line TCP {o T-3068 0000-1-08-32501  |247-¥31-150-1 Pass
83 3250 CBM Bouy Crude Clear line TCP to T-3069 ODDO-1-08-325CG1  |24"-¥31-150-1 Pass
84 3250 SBR4-1 Bouy Crude Clear line LR to TLB O000-1-08-32501  [40"-P31300 Pass
85 3250 CBM Bouy Crude Clear line LR to TLB O000-31-08-32501 | 24"-¥31-150-1 Pass
86 3250  |SBM-1 Bauy LR Clear line Crude ta T-101 O000-1-08-32501  |407-P31300 Pass
87 3250 SBM-1 Bouy LR Clear line Crude to T-102 O000-1-08-32501  |40"-P31300 Pass
88 3250 SBM-1 Bouy LR Clear line Crude to T-103 0000-1-08-32501  |40"-P31300 Pass
] 3250 58-1 Bouy LR Clear line Crude to T-105 0000-1-08-32501 |40"-P31300 Pass
a0 3250  |S8M-1 Bouy LR Clear line Crude to T-106 0000-1-08-32501  |40"-P31300 Pass
a1 3250  |SBM-1 Bouy LR Clear line Crude to T-107 0000-1-08-32501  [40"-P31300 Pass
Q2 3250  |SBM-1 Bouy LR Clear line Crude to T-3001 0000-1-08-32501  |40"-P31300 Pass
a3 3250 {5881 Bouy LR Clear line Crude to T-3002 Q000-1-08-32501  [407-P31300 Pass
Q4 3250  |SBM-1 Bouy LR Clear line Crude to T-3013 00D0-1-08-32501  |407-P31300 Pass
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