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ABSTRACT

This cooperative project presents the way of creating deliverable during Basic
Engineering Design (BED) and Front End Engineering Design (FEED) of Instrument Department.
The objective is to provide data of instrument equipment including designing specification
of them in order to suit with the project. Calculating part is using calculation programming;
Smart Plant Instrumentation (Intools) for preparing data to create specification document
in instrument equipment’s selecting. After finishing all deliverables then estimating cost
about +30% which will occur in the project comparing with starter cost. Furthermore,
explaining both processing method of deliverables and detail of deliverable of instrument

design cycle as well as detail of each project.
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a ya v
VIQU{]LL&%ﬂ?WﬁJEVILﬂEJ’)%@Q

2.1 WNUNIWANIZUIUNITHER (Piping & Instrument Diagram : P&ID)

TunsyauiiieadeasnuszuuinioddiodanarauAulugnaIMnIsuNIEuIUNITHER
Useianang 9 desvihaudnlannun wnszuiunswds (Piping & Instrument Diagram) #3587
JouSunin P&ID nautdusdusuusn lng P&ID As wrun 1wl lun1suanisieazildunvsg

a € A dl [ o] K a = a a

nssrunRanLargUnsaisasesinsieglunszuiunmmdn sululuanineagzideauazyia
younIosoTauarmsmuny Jlunsiauaeseazdennie q vy P&ID aglddydnunluinigu

Dusuans Tnedydnualagdanuunasgiuaina wu ISA-S5.1 1Jusiu

q‘?a%agamnLLmumwﬂszmumsmfa“mmqa";quﬂﬁwmw Instrument Index way

Instrument Datasheet Magna1anslun18naa

G
ey "
&,
k- Py
qEg saws iy L] i T

SUM 2.1 Uanaineg I uNUNINNTEUIUNNINER (Piping & Instrument Diagram : P&ID)



L

2.2 dydnuwalszuuiAIasiiainuazAIuAY

a

yanwain ldnuunsguana 15A-S5.1 laudsdyanwaloanidudiu q wslidrluld
wanuu P&ID laegagndesuaziminzan lnedydnuwaling 9 vuununmusenaunie dydnual
LU (Line Symbol) A8nusntnnn1svineu (Identification Letters) deydnwaldunualaynig

[

L189A3 89893 (Location/Accessibility) dyanwalniinyin15v191u (Instrument Function)

fyanuallnieedloin (Instrument Symbol) unelawvie (Pipe Line Number) Lag A1d911nA14

#n3 9 AUTINQUU P&ID

2.2.1 dgyanwalidu (Line Symbol)

1 v
byl v W a U = v a

o a A A @
N15YNUTBINTEUIUNIHARYEAToslaTaTN et UV ey dan i uT siaednas
ihnunuiuniageudeiuludnuuesng q wu Hdunivaudedinisuanniadeinisaluds
diuBunavressEuUAIUANLAZIANYEILLRaRoanlUg g UNTalnIuANUTELANA 9 uag TTuans

J = A A w L3 = o 1 = 1 1 v
'J’]Lﬂ'i@\‘ill@ﬂ@’]@LLaSQ‘UﬂiﬂJﬂ’l‘Uﬂllllﬂ']iL‘U?JlIm@%i@ﬂﬂmﬂum@%ﬁLLUU%‘l

———— rufiausdatunsanumania (Process Conection Line)

4 &yaqnouaun (Pnematic Signal)

" dyanacinvh (Electrical hard wired Signal)
St B &oyaraulaiasha (Hydrolic Signal)

s e o Capillary Tube

s ) s € e HyanalriihwmeTalsunsu (Software Link Signal)

[ v

JUT 2.2 uanadayanualidu



2.2.2 A29N¥sNUINN15N19U (Identification Letters)
Taenlduu PRID InN1ShandntinAn1syinaIuradasediin Tnalamenysuunaneavlsean

¢ VI S v v o ° 4 A o
gunsnd (Tag Number) Faddnuwswmaiillduenuifinsihnuveasiodiein

A19197 2.1 WARIFIBNWININTINITVINIUANLIATFIY ISA-S5.1

FIRST-LETTER SUCCEEDING-LETTERS
MEASURED MODIFIER PASSIVE FUNCTION | OUTPUT MODIFIER
FUNCTION
A Analysis Alarm
B Burner, combustion User's Cholee User's Clmice User's Choice
¢ User's Choice Control
D | User's Choice Differential
g Voltage Sensor (Primary
Element)
F Flow Rate Ratio
G | User's Cholce iluss Viewing Device
H | Hand High
I Current Indicute
] Power Scan
K Time Time Rate of Change Control Station
L Level Light Low
M | User's Choige Momentary Middle,
: Intermediate

N User's Cholee User's Choice User's Choice User's Choice
O User's Cholce Orifice, Restriction
P Pressure Point
Q Quantity Integrate, Totalize
R | Radiation Record
8 Speed Safety Switch
T | Tempemture Transmit
u Multivariable Multifunction Multifunction Multifunction
V | Vibration Valve
W] Weight Well
X | Unclassified Unclassified Usnclassified Unclassified
Y Event Relay, Compute
z Position Driver, Actuator

Tun1suanes19azldgAniinNn15v19IUYeUAT B4 TALY NAIMUATUNNIBLAYVUTEIN

\ATeulaInTalfmegegunuuUsINgUU P&ID



/ 00\
WZ)

wiasflafauurauanona tatasfia¥auuunoniugu

wifinisvitetu (Instrument function)
sutan (Suffix)

drdumnamavgunsal (Sequence number)

JUN 2.3 wanavinglaryszdninsesiledn

- < oin i e
N 2.3 lunsalnszyvraneiavdsednaiesialnacuu Instrument Datasheet waz

<

Instrument Index vinalavUsEINATOMRIRAEYNTEYTU XXX-YYY Z

'
] <

ANl XXX 2]4lanenau e NvadAI oo Anas NuNNNISYINI FI91WIUNENALY

1
[y

arduagiuneazideaveaniasdoiaimiilulinu sedrurdefioinfieguuszuumunu Wy FIC
(Flow Indicator Controller), PDAHH (Pressure Differential Alarm High High) %3 @ TAH
(Temperature Alarm High) 8 usu a'aum%"aqﬁa’fmﬁaq'%ﬁwmuu%‘au%L’;mﬁlit*ﬁmu (Local
Instrument) L%’ 4 TT (Temperature Transmitter), PT (Pressure Transmitter) ¥5® LT (Level

Transmitter) WuHy

druians YYY Wudvuningiaviazagldifumineiarusedaiesiiodn (nstrument Tag
Number) Tnsdaulngiuaafldauaglaniisnisndanietogunininan (Main Equipment) lu
nszvunsasluluauvdnusnieldlinunsiauussinasssdioTaiinanuaidounu 1y vl
AMSHERT 100 v50 aavunineiavvesdadu 111 Aegldaundnusnidu 100 wie 111 uaz @os
winselaziuddununearvesgunsel sxdunadiuladndnldndndeluiduasmdnaziinli
SumngavUszinaisddoiafiansamvuald gegei 99 vieies 100 Wity drddau
= L DV o o Y o (Y & v A Y

woslotaduduaunnn q enadmualidy 4 win Tuunedagldanuviegeeniuulsanueasy
Avuna sunnelarUszdaielainmunguizuumuau W nTesdloindmivssuuniunu
Wug1u (Distributed Control System : DCS) 813154310 1001 i 2999 dwiuszuuinguilsie
(Safety Instrumented System : SIS) 812131370 3001 §94999 F1NTUTLUUATIIUATI LAY
waslvy (Fire & Gas System : FGS) 8121311270 5001 14 6999 wag arduilinasenvdnsedldlgiu
P = ° [P < v I o w <, P
gunIniau q vie disesliiienisveneseutluswian Wuiu msuwlsawuiaumunaduvsaamgi

wiueuvhldazanuazsandrlunisauniaiedieoinineglussuumunulani seguiinalalu

ASEUIUNITHNER
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' v 2 o w 1 gy ARy aa o Yo A4 A4 v aa
duaaving Z Wuadudesnldusnuuneasiigniuayldlunsamiluldiuiniesiioinnfn

&
Y 1

fapguugunsal inseundausineu (Standby) Tunszuiunis wu Juuseds iWudu Tnevluayly

Y 9

\Judnus nilandnvseanandn 1w A, B, AA, AB 1udu fege i ity 2 fAe P-101A uay
P-101B dn15AnfanainANAY (Pressure Gauge) NANUV100NVDIULYIEDY NNl UUTZINNT

Somusuazidu PG-101A way PG-101B Auaisu

2.2.3 dyanwaliunuaiaznisidnfaunIasdiadn (Location/Accessibility)

v L3

Fyanunlr99A39silnTauL P&ID AZUARITI8AZLDIAAIINADINITLAZAILUUITAIDEI

(% '
(% 1

¥ d’ v 1% ¥ 44' =) % 1 LY a o 1 o LY
Faau ieligldnuaunsansulainaieeinudazigninnegndunidladmsuldluns

(%
v

AUANNSEUIUNSHARLazasaindLasesdiadnlulaeditlslunisiheu uenanlifududeya

U

o 9 o/ ¥

drAgydmsudeanuuulumailuldlunsdnmieunsasdoinuazseuumunulaegisgnieanss

. Y

AUAINADINTVRINTEUIUMTTTNU Tnedydnuwalaeiisuuuuiuandesnuluaued fusumiauag

Y

N9NEe AeMBEITedyanwalnan 9 ]
wiasiiatafidadoad lurdualieu (Locally Mounted)
£e wwiasfiatafidsatuuussmuauluviasarugu (Panel Mounted)

waviiatafidadeaglugaluau (Inside Cabinet mounted)

LY L4

3UN 2.4 uansdyanualuanaiiunisaiosliodn
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@ wkasflatafidadoaguuussmuaulurdiasildeu (Local Panel Mounted)
/XX wiasfiataflusavdaguusauaasnarasstuumuaudansafasa
\ YY / Mugufidola (Share Display)
o, " tasfia¥alusvuuiaquiissu (Safety Instrumented System or
K Emergency Shut Down System)
@? - wiasflatelusruuiaquftsAufiansodedadugugitouts

XX fudnsusaaninfimsvitnunanatafia¥e
YY duninoautlssinatacfiata

5UN 2.5 uanadgyanwaluansiuniueiasiiein (so)

2.2.4 wu1eLavvia (Pipe Line Number)

Wudydnwaidnvilaniandanudidgdnsy PRID Jeasiinnuadieadsnununeiat

o

1o

gunsal munelavsgdnvislufiguiuuinasgiunuiueuudIziuey v Tanmunvedg ldaumnse
HODNUUUNTEUIUNSHAAUATOYAAN 9 NkaAIUUmINglavUsedviesinilouiu AULANAN
anvanfufiadunazinnundnvesdoyanld lneasuansinedin1sdnguuuununeiavlszdnve

19 2 wuulesadl

b EF

auu (Insulation)
«fievia (Line class)

sheuminoauvia (Line number)

sdfiauasiva (Type of fluid)
mnauasvia (Line size)

JUN 2.6 uanmwmneauUsyImiswuuiinis
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7 3 1\
| auu (Insulation)

ufiavia (Line class)
areuvanaayvia (Line number)

yunauasvia (Line size)

Afinuasiva (Type of fluid)
JUN 2.7 uansmngavdsedmiouuunaes

unvewis (Line Size) lHuanmuuindurigudnarsvesiaiduduarnliuanivuinves

violu nszulumswan dlluguddiauvariaziiviisduiivieliadiuns

yilnveslva (Type of Fluid) \usasnusgaiiialddmsunansyinveslnanivasgluvie

anunsalansenwsilgaun ¢ Tuasil

AN5199 2.2 wanstiavedlua

dyanual | swazidun fydnwal | 9wazibon
BFW Boiler Feed Water IA Instrument Air
CWS Cooling Water Supply ME Methanol
CWR Cooling Water Return N Nitrogen

FG Fuel Gas PA Plant Air

FO Fuel Oil WO Wash Oil

FW Fire Water ww Waste Water

arruminaauewia (Line Number) T idununaaaysedivie diulugiuayldauagld

(% v [

wihensuanadiuluanundnusn azlianwaieAaenunLIeaaUseINATeIleIn TameauUsedn
1 a o L2 o o o ¥ o = 4‘ = % dIQ ﬂ’j 1w =
viovriimudidgydnsuiluldaulunsivusnuasidenvesnsesleinnfnnegiuvie (In-line

Instrument) 1y Auadur1AudnattntsluriedsuilldlunsAuinwiueaiia (Orifice

Plate) dnsmusanusuLaraungiaglddmiunisiveuseiuiniesiledn (Process Connection)

Y

[

anvewisarldiludoyaiugiudmsuivunseavidunianinioudleinfinesyiuvieuas ivun
gilavasnarmuau [udu

(%
o

¥1iavio (Line Class) lHuflauvsafonys (azguegivgiiluldan) nlduanssneaziden

vio Feaesiulufadanueavie (Material) vuInAIUvIUN (Thickness or Pipe Schedule) 8751013
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NURBAIINAY (Pressure Rating) waz 8nsn1snunegamad (Temperature Rating) agld1du

a {

ToyadniukanIsnIINITVUADANUALLAZ UMD VBIYARBIUUAN 9 WU tiuau (Flange

Y

Connection) Auu1R3§1u ANSI B16.5 azlduaaudu Class 150, Class 300 58 wuuinden

(Screw) wag wuuiden(Welded) 1ugu

auau (Insulation) 1ufsnesuenitfesnisiuauiuwuule Wy Wedssiudunsiese

AU URMuvse Jesiugamgiinnnneluvie

2.2.5 deyanwal Primary Element (Primary Element Symbol)

[
(Y [y

5 e d' 4l < dl' | a 1 '
Primary Element %158 LﬂSENQJEJ'JG]ﬁ’.l‘uLLiﬂLUULﬂS@QN@’JﬂV]%%ﬂﬂG}ﬂG}\‘I@% UNBNILUIUNIT

U

(%
= o o

NAR HYa189RnT UL AUAILUSNABINISTALazANLMNNZaNlUNISTE 1Y UaNINUULALE T

Y
wIeslininunriinndesinnisiuluiueseeinnieuaniligninasuure 1y 1neslleindn

L4 a

nslvauuaasila (Orifice Flow Meter) agaasiin1sinssunduaasialuluvieveanszuiunisuse
320Ni3uNIT In-line Instrument warazAvlinIIAnA wATEBIRAINAULANGNY (Differential
- d o L7 1 v  § 1 1 aa, A a g L

Pressure Transmitter) LVa¥ N1 IAAIAINUAULANAIITE NI MU NATLAATUIINERSIAT VA
A a 1 . B s v & o v A a v

w38gnL38n71 Off-line Instrument 1UUAY AU IR ATNITUAAIVUUNUAINNTEUIUNTHER A
(Y2 1 [ r.s' a [ a

Fauindunsasiioinyiale

wiasfiatanisivauuy

e “TE%'W weitavfiatanisinauuy Orifice Plate Positive Displacement

wadnaftatanisinauny Vortex _._.@___ winsfiatemsivauuy Turbine

whaofla¥anisivauuy Rota meter {3 wiasfa¥anrinauuy Venturi

~—{B—
winefla¥anisinauuy Magnetic wntasfla¥anisivanuy Ultrasonic

whasflatanisuauuy Coriolis —-E]——— wiasdiatanslvauyy Pitot tube

#

] I
v |

JUN 2.8 uansdydnualinsesleiaiiAnnsiuvie

2.2.6 dgyanwalnndaAduna (Control Valve Symbol)

[ L

11879AUANITdyanwallTuans UL TNAUTIAYDI1EIAIUANLAL Actuator Tl

o

va1eyilnvzfenisientandlignaeaiuvilnifnean1suazAouana ALNUIUDIINA NI DL AR
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y <l 1

amuAanain 7ildiuegsialuaziieg 3 wuude FO (Failure Open), FC (Failure Close) wag FL
(Failure Lock) Mé@amuauagiimiuianainfiunnsinsiu 1y Instrument Air Failure wag Signal
Failure faudosiinisfmualidaiauuy PRID wenaniissinsuansseandonvesmsUnaiin
(Tight Shutoff) #8901 ANSI Class V #3e VI LYNUAAIAIETNYT “TSO” S1uazldennIY
Fosnafisifnuuiindimuaudeatansed winaunuluiauiaven idmuguuansiiogig

Fuanualnndimuauwag Actuator

GATE VALVE MANUAL OPERATOR

CHECK VALVE *’”El“»* Rn
M

™~
e GLOBE VALVE

DIAPHRAGM WITH HANDWHEEL

DA BALL VALVE

CYLINDER / PISTON

MOTOR OPERATED

i
XX PLUG VALVE ™
f‘ ANGLE VALVE
/Z [s] SOLENOID VALVE
4-{/% RELIEF VALVE
[s]
2
v

SOLENOID VALVE WITH
MANUAL RESET

Dg@\(] 3 WAYS VALVE

JUT 2.9 wanadyanwalndniuay way Actuator

2.2.7 Wanduaauau(Control Function)
WHUNINNIFUIUNTHENIEADIINTLansflendunIvALveBATasllaInusaz vl uanIul

e fandunvaaz udiuivaninsieunduiusiuseninssuuesesdloTauazauay

¥
&

Faezdudeyanugrulun1svilusunsunisingu (Software Configuration) U858 UUAIUAN

aunsouansnsegeianduaIuauiugulanal
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Tautuwnhustasfia¥amsiwauuy Orifice Plate
sgohufuatsalinYesrmdunansya (DIff. Pressure)
wanaviwathmdmusuuuu GLOBE
Y e N
@ £ s £ s £ s £ s vwai
(ric )
E‘f‘/
i
¥ - H
i 1 : dhumsmumidenmyiua Teotimsmununuy Casecade Aunvsaguuoh
i
i
¥
1
100914
Sumsussdaraandataqameiminuissfiatanpmplainsantsatiun
e orh uusehidugnoudou (Alarm) diafidngonhéfiimue

HumsuansHoriutriudnwiutissusradudalivhgenismfidwun
fnonrasubuuy loo2 (One out Of One voting)
nnfuimalsmnassielpanatiitimndtafio

228 qﬂnsaﬁﬁu 9 (Other Equipment)

wanINdyanualnlduansssuuiniedieinuasaiunuudd Tunssuiunmndndsdigunsal

[

wan q NaAydnnaeviiatansiiotislanal



JUN 2.11 wansdydnualgunsaldu q Tunsguiunis

CENTRIFUGAL PUMP

COMPRESSOR / TURBINE

TRAY COLUMN

gt:i“ﬂ AIR COOLED
Loy \«,,

DOME ROCF TANK

FURNACE
i
PETIEN
4 N
SPHERE
\\mmﬂ/

INTERNAL FLOATING

16

dwiiugunsnivdndu q lunseurumsndaldinisudasnmnavydnus lunisimunde

Yy L4 1 5 (% |
Tfugunsalwiantiu Asuanslumsnein 2.3

A58 2.3 uanssnuslunisnvuategunsnldy q

CLASS SUBJECT DESCRIPTION

A Mixing Equipment Agi Aerators, Mechunical mixers

B Blowers Centrifugal Blowers, Positive
Displacement Blowers, Fans

[ Compressors Centrifugal, Reciprocating, Screw,
Vacuom

D Mechanical Drivers Electrical and Preumatic Motors, Diesel
Engines, Steam and Gas Turbines

E Heat Exchangers Unfired Heat Exchanges, Condensers,
Coolers, Reboilers, Vaporizers and
Heating Coils, Double Pipe, Sprial, Plate
& Prame, Alr Coolers

i Furnaces Fired Heaters, Furnaces, Boilers, Kilns

P Pumps Horizontal and Vertical Centrifugal,
Positive Displacement, Vertical Canned,
Screw, Gear, Sump

R Reactors

T Tower / Columns

TK Tanks AP atmospheric and low pressure

U Miscellaneous Equipment | Filters, Bins, Sifos

v Drums Sep Driers, A i
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wenanTogunsal (Equipment Tag Number) fisiasuaniaguu P&ID udidsiaiteya

|
[ 1 = o 1

¢ A o a 4 v & PN 1 <
a;dﬂma‘u € NATAEYUVDILLA 8%Uﬂ%@ﬁ@ﬂﬂim‘ﬁ G]’JEJ‘c’JWQ%@HaWQVL‘UWQﬂLLﬁﬂ\‘i@QUULLNUﬂ’]W'R)%ﬁLU‘LJ

'
L Y a o o

il wifn1svineu (Title/Service) Was91uN#aIn1s (Power Requirement) Tan#ldvingunsal

(Materials of Construction) A211@13158 (Capacity) Wuilida (Surface Area) 9N ALaZANNAY

Uy (Design Temperature and Pressure) wag audu (Insulation) Hudu

L2 L3

[ d' 1 a v v 5 I
‘\]’]ﬂi’]EJaSLSEJWUENﬂZUﬁﬂUm‘WLLﬂﬂQ@QU‘ULLNUﬂWWﬂSZ‘U’JUﬂ’ﬁNa AN LALARUININUALNE

o

f798719UNEUWINTY dnSunIsTEaIuasasasdenziin1siasuwlasnnuau

[ o [

%Lﬁulé"jﬁa:gaﬁaejuu P&ID %Lﬂu%ay,aﬁﬁmmmmu‘bﬂumsﬁﬂﬂﬁmumwaxlﬁm

o

YDITTUULATDINOTAkATAIUAL WBNINTUED P&ID szifuienansifasgninvindududuusn
o ¥ a L% v el' ¥ a o Y 1 d' A v {

dusuniseaniuunszulunIsHankasdildianasiigonedednsunaiedluninendas Welns
WasuuUasmsalinfingiusng 9 nszuiumsisdesdinisunly P&ID lrignaesnieiays Aeduneu

sgyimsimunseazduabinuszuunsoslodnuazaiuauing et un sTUIUMINEALTD 9

o/ (3 L% L3

ﬁ@ﬂﬁﬂ’ﬁﬁ"\ﬂ’]’mL‘f’JJWI‘-\]ﬂUﬁiUﬂﬂ‘wiuLLﬁ3ﬂ’]Sﬁ’N'l‘u‘UENﬂiS‘U’J‘Lm’ﬁNaGH]’mLLNUﬂ’]‘Wﬂla‘ULWE]ﬂ’J’liJ

T

gnaadlumMIoenLuUTUazlBgaLazN1sIANIIATeHe TaLma Y

2.3 9unsnliA303liadnn21uau (Pressure Instrument)

2.3.1 Pressure Gauge %39 NAIAAINNAY
nadnanunuduasestionnnudunignamnssuiugudmsuliinainnuiuinuiinm

e 9 lunszuiundn lngavgniinfsediunssuiunsudnlnenssuaganinsaaiumauiuniala

v 1
a ! =

IIndnawinty InaTarusulsenausie Judiunduuiliduasdavgunadegudislasuaiuei

£
o a1

nstaveutazyibiiansiadeui ilvmaaanudiuuumidauansaianuduninnsgyiiiui
inald Fanannisnsnaniilundnnsiiugiunldiuegninitwndugaamnssu
Lﬂﬁl’i’ﬂﬂ’awﬁuﬂjﬁﬂyj%ﬂad (Pressure Gauge with Bourdon tube)

a s =

nann1svinuvetnainauAuridaysnedsiloviaysnadlasuauduualasiin
ANLLASBA(Stress) Viayji‘mawzwmmumgaﬂﬁaaaﬂmmLmﬁuﬁlﬁ%’u ilivangveyineenui
wndouit lnaziad ouitiununldweenld nisindsufivesUaneysnesiainanavivdsuluidu

gnsduiuarusuiiegaigluvie Jvaunsansiuaanuiuldanssesnisindeunla
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4 & e e A e o .
qmmmmh UA TR iﬁlﬂﬂtlﬂm'iﬁﬁtlﬂlﬁﬁ RILRL

7
;"”wﬁ( A # B oy -
° 1{3 TURAREADINTUEANUR I INAY

% ™\ - ™ s o
L 53/ * yafafawnodimpssfideiudles

= ¥ oo s

- g ez i

JUN 2.12 uansdulsznauvesyinesvila C

ngunmi 2.12 luyineeiia C (C-Type Bourdon Tube) fidnuaizidudiuldaszana
270 031 TalpsUnAudrazindendleen 2-7 dadwnsvindu Jesndudedinmsveneszeznis
imdouilasldiflosgpenedsinnegnsnaianainaudy dreveansiafiounanmiyinesng

%

Weatdn o Fevunuegidaduuansan lidnduenvuavesrnuduluivioyines
s

wonnysaesila C uardaliysnasuuuiuves (Spiral Bourdon Tube) Uay ySnosiuy

¥pgou (Helix Bourdon Tube) é’mamiugﬂmwﬁ 2.13 way 2.14 uaeu

FNafIAMNAY

/ ~— 1 Failouanudu

Wanesam

noyiaswuuiuiey

JUN 2.13 uansaiuusenauvesyinauuunumey

v

5ﬂwmwﬁﬂ€w’mLLawé'ﬂmsva]umawﬁmadLLUUf"Twaamﬁauﬁ’ULwUﬁa C Lwigﬂw%mﬂu

v P o ° ' 9 @ o § v v Ao, A a
sUfuvey Weilaudunseyitegnngluiunesaynensuaaeiiesn MAUaeA I UNUaLAGaUT
TUdslfAnszagmensiedsuiiuinnityinesiia C Fdidnduilosynvansuazanuiioansaved

LUUNUNBYANINUUAD C
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2 =
Umwnoayinasfinoun .
.~ yinpauuua

5 %
- Uuilounnudu

JUT 2.14 uanan wen (Cross-section) UesYsABILULIAGOU
) ¢ Yy A 2y 3 % 1o do a1 o
neauzyineuuutadouiinisvansieiuyInesLuuiuves waldunsuansalvinnuun

¥

Jnsteuiiululaesuiuvadoussuusivasulunugiuaaudu (Pressure Rang) M15aan1s%aysn

2 ! ¥

% ¢ lo v { o a
sauvvvadeuiuysnosuunTiszozmensiad sulvesysnowIniian wenaNUYsABILUUIA

Y Y

a a

v v & a o 1 1 v a av 1 ya [% J
saaummuwwmmammwmumuwﬂﬂimaimaamaimﬂmam NLﬂﬂEJiﬂ’]Wﬂ’l’ﬂ‘U\ﬂU(ﬂ NUNBAINU

o & 4 ' | = v ° AL v g v ) A ¢ y
AufildsuiUasaiegsingalan ingdwiusadildanuiunsualaees (Transmitter) 470
niyineswiingu

1nadnANUNAULUULIUATAY (Bellow Pressure Gauge)

- X 4 1 T Y} I3 v o A N Y <
walailfusrinuszianganguduiieatuyines indnnisvinuasilas uaunusiu
J d P 1 Y @ = ' v
naadeun Tnedlassasrsvessiadusunsinszuennaemiaudugnynitendagulalunisldau
2 e

) o ) 'Y P a da 3 a el A
L‘UaIa']a'WV]TUﬂWT)@ﬂT]Nﬂu‘ﬂgﬂaﬂﬁﬁmﬂﬂ’\ Sprlng constant ﬂQVIG]ﬂGNIULUaIa')@ﬂVlLWE]Hﬂaqﬁgﬂ'ﬁ

TFnuresvalal AnusunvoudiluazyinliualalindioaniisanseyaiunIeanunsIweausy

'
a

FeismsAnssaUsslualaininanazlesiuanudemenensasiinainnisdoumnuiugnini

AMuuale

e IAT A

e mfivtm
i lad

"~ weunlad

winailous sy

E‘Uﬁ 2.15 LLﬁﬂ\‘lEhUU’i%ﬂE]U‘UENLﬂ’*’\]’nfﬂﬂ’J'TiJ(;]/ULLUULUaIa'i

dewalaslasuanusu walatazdaseeniinnisindeunvssualaivinliidnisudnid
1 v 4‘ ell % a dy L% % d'
wanaAlAlARDUNA AL WAATUIINANAUGERSlUgUAIWA 2.15

wnTnANAULUUlnezuNsy (Diaphragm Pressure Gauge)
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Topzulsuduwsiulavednvaznay msiamanusuldannsadeuiivesusiulnozumsy
fo Wowsiulnezunsuldsumusuazyhlfunulnozunsalnsivioinnsindeuidadulunn
PUALAZT AN UDIANNTY EulFeufisutuditarinusuuuudy 9 lnezunsuazlinig
LﬂﬁauﬁLLazmmlﬂuﬂ'ﬁi’mﬁaaﬂi'lﬁa‘?mmeuﬁi‘maa uAflauansanuseaA LR uRIALA A
Anusuiiuasudurgvieanuduanieuldinit Tngussinnveslaezunsull 2 Ussianie
weuw3eU (Flat Type) wiugnyin (Corrugate Type) uag wruuAUya (Capsule Type)

nataanudusuunayga Wunetaenusuiliviulnesunsuriingninaosuiuyszny
sulaelimnusuiideansimdnlunsanans dunatanuiusiaiimungiunisiagueiaudu
i q Tnganansaeenwuuliinldvianusuuas aygmaiiefuniufunayaszwesineanly

a %
VUL MUUAYYINIALAULAILVIAG

q U

fo15Ana

vounarngulunsFahiliyiao

dudanuvbanar luszunTavasa
Ao uniinoata

Taozivlsy

+ \ FuanvouniinoaTanay
I'p

AWADNINTLUINNG

g'ﬂﬁ 2.16 LL?WN?%’JN‘U?%ﬂEJ‘U‘U’eJ\‘iLﬂﬂiﬂﬂ’l’mﬁu%UUlﬂ@%LLWiN

NFUNINA 2.16 LanIdIUUsENaUYRILNITAANAULUUl AR NS At ADaTa
(Chemical Seal) d&wsudostuanuidsmeNonaaziinTuiuesodininANuAU 3NNSANAINAIN
v & PP - A A Y —_ d o & PP
anusuiuvedlvanfianuvilnawmseduuildunasianisudei dasuviuasgdsdu Duasil
Q‘Q} 1 =l 3 dld a = =l =3 v a & %] [ v
giviiansou wiauvedlnaniinumgias lneinilneata mnedensidasiatiidusinatslalvives

Taluszvuduiadiuiinaunulagnss wiedllldiSnlineada agldarsilidviu]iseneniu
vedlnaluszuumuiRvinlnezunsuum
2.3.2 Pressure transmitter

<, ¢ al [ [ [ <) v
Jugunsalildlumsinaudunasuuasdyyrmesnundudygrauesguluiuy

guNden 4-20mA WetlUAIUANNTEUIUNTAN 9
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Differential Pressure Transmitter

ANURULANENSSaAUSuRNWeITWTea (Differential Pressure) WWuAIAILLANATSYBY
> 1 L2 a a0 1 . A > 5 lﬂl — B |
AUAUTENTNIAABIYN ANUAUAN LT U BRRLE 7wnﬂUfgjuémamwmumﬁaaqmﬁ’mum
whiiu fegresmsdszgndldinunisinAinnudufvinelsuidealugnannnssu Wy nM5IngnsINg
ha (Flow Measurement) n1sinseauvasnad (Level Measurement) N1SIAANUALLANATN
1 1 d' ) 1 de‘ a v a o =1 (e — £ [y} & o YY)
sernausunsasiemuInIidRaisidnsasall Wusu lulagtuyngunsaldwmivinau
v a v a ad 1 1 a 3
suRalsudsansounsuaiinmes Stasunlaegedn Annsuainmes (dP Transmitter) uag
Py Y] 1% X | a a a
Iesuniseenuuuliiminganiunisidausnndy wu nsasuulawesgaumgil danuneansag

NUADANNUINADL Lﬂu(ﬁ’iu

Ausundnnisnisvinauremuadamesddulugifunuudidnvsedndlidynyn

T

!
=

L dudyynunnsgiu 1wy Current (4-20 mA), Voltage(1-5 Volt) wia 3-15 psi tludu @

2
(v Al

rdadrynauilluds Controller (13psmauAm) wiaTuanlanseauiuluszzivinteenivangnin

A7)

1¢a1n (Remote Control)

2.4 1p394iladan1siva (Flow Instrument)
snsimsiuadududsuanluananIsunszuIuNITHAR NABIINTAIUANLAZLAAIAD
VUM 8LANINAYEITEUUAIUANIUEIY Yonaniiainisinadadudulsddniviglunisuans
WOANITUYDINTEUIUN INARAIUIUTINTUALNITOONUUUNTFUIUNSHARAITADIIN TR TR
TuSowailawarnsannsvesaissdiotnmsluaninesddlunszuiumsuds lnawrIesleinng
Tnan3osnsinisinalegnaneviianisidenlduuuenainazdesintsandnyusuazdadiialunis
YalUlHuudy Jedpenilafisesdusznaudu o IS W sUuuunsinnsiva vila audd
[ a ad g ] a [
yaaadlva dnwurnisiva way Usunumisinaveswessmainsainiluvesrailuvieszuuta Uu
v
AU
dusvluunilazgnanidaiegrans esdlednsnsinisina (Flow Meter) Mioulyly

@

QAFIMNTIUSWDIMINNINTIFIU BS 7405 (British Standard) il

2.4.1 Differential Pressure Flowmeter %38 wn3asiiadnsnsinisiuauuuinany
ILANFIY

aesiletadnsnsinanuutnanusuiuande Buededietnsnsnisivalagldndnnis
Yot uRnATeNTiAnInALTuLAnsfunslueldaunisvesanuseieuazaunisuy §

yaaiiedunamsnsinisiva nglunugnamnsuiedldiniedloindnsimisivauvuinaui
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wWANEIY 2 Uselnnide Restriction Type wag Pilot Tubes IagazaSulutaniziuy Restriction
Type

Restriction Type

iesfletndnsmsivanuuinanusuiuansissenan Restriction Wuasesdiodudu
Sasmsnsivanelurieiiiinseonuuusiteldavlunszuiunisfisigunisianing Ysunasuld
ArRumuALdesnsvenszunldine Inandesietnsnsinisinanuuianinufuiiuandig
UszLnn Restriction asnsauvseanidu 3 ednnuvssianvessunsalfildlunisvinliiin
Restriction loun wiweasia (Orifice Plate) uadal@a (Nozzle) wae vianua%" (Venturi Tube)

nsinsasmsinadsuivessiaiiulssnideldosaunivarsunndign Weswnnd
mssarlaieuariinunindoielsnisiasnsinisivadusgred wiuessflaaunsarihduain

Jaglonarwuin sruvisTaniivuniudensinnseuanveslua

Square Edge Quadrant Edged Eccentric Bore Segmental Bore
Concentric

(a) (b) (c) (d)
JUN 2.17 LAR9AI0819V0UNUDBIHALUUA 9
| aa [ | A Y o LY v | a & ! aa a & 1
wiuoesHaduwrulanenilslidwiulivedluanin lunisiaduruessiiaazgninnag

Y

sgmamiudau (Orifice Flange) vawioludnuaizaminiunszuanisivalagnisdonlduegiu
winvodlvalunszuiunis 3ngUnIwmi 2.17 (a) Centric Orifice Plate Juwliniugiuvedusuess
fananansothluldlanuresnannusziamindu Clean Fluid fie veslnadedhifiansuviuasenie

fdrunanvosdsanusnrisvenduwazvadlnanininumilags (b) Quadrant Edged Orifice Plate

uKupoI AT nszuIunsfivedlvaiiiinuwilageq (c) Eccentric Orifice Plate {Wuukuoo3

(2
a

Hafiisidosasumeauansueannusesiailuldsunszuiunisidvedinad uasuviuase 4

Y

ﬁﬂumﬂuﬂaﬂaﬂaﬂﬂiﬂﬁgaﬂaﬂLL%QLﬁ@Q‘ﬂ’]ﬂﬂ’ﬁ@@ﬂLLUULLNUGB%wa%ﬁﬂﬁﬂhElﬁﬂﬂ’ﬁ(ﬂ NAZNDUUILIN

<)

guntinvesuiueasials (d) Segmental Orifice Plate uusiussifandnvauziluasnenauld

Fuvealunausennmednu Eccentric Orifice Plate



23

£ <

yanannIsiaenvilavesuduessialiivunvauiuvedlvalunssuiunisudidsnesAnideda
1 aa o 1 1 aa 1% d L% :‘f{ [V} 1
YUINFVOIUAUDBIHALALNTANUIUANUINFUD IR WD AR Y osndnsnisivaduagiue

AU ULANA Y BIANUTUTIARINLHLDBTHE Farufuuanasitinduaziusiulunuuing

(%
v = ¥ o

y0uNYenIia Auiudedeaivuaaiamuiusana1masgiu dmsunshluldmauinges

a

uwWueesia TneAnasguvesrusuuanmeienldiuiluiiviiedu Saduis (mmbar) Ae
50, 100, 250 Wa¥ 500 NIFIUIAILINgYB K UpeITalaTulsuldlusunIunenfiumesidudn

PHANUIUTINLNANIDILUNE YA

2.5 1A504i97052aU (Level Instrument)

a v o«

\esnngmamnssullasideusauluiisfiesssumaazd dufu (Storage Tank) wenau
(Distillation Vessel) #38 wawunvatlvavidasing § (Separator Vessel) sauaglunszuiunisudn

se gunsalmanlarfesdn1smuANLAZILAAIATEAUYBUMAI LU TUUNIIBUARINGTDITEUY

'
LY o LY [ 1Y a

Avauduitugu ielinugsveunateglusyiuiideans dwmsunmsinseduveananluiil

Foruuafivewla q wdeuldnmitnsgdvreunaimsiniosdetnanuduuanaausnisldanuuns

a

@ o ° £ [l a v da [y =] v @ o o
Ussmwﬂ,ummzaﬂumsuﬂﬂimm LYU U'mmmwmmmmuuazqmmum 9 3D ALNUAINIY

U

& o By
AN5YaUE LUURU

o/

2.5.1 Level Gauge %38 1nAIA32AU

'
LY

inasasesuuaseailotnsEAUNaNNs 08 1UAITEAUNUS DA B N5IAlATILAS B 9L DA

[

Weseghaien feinsldauiuegrunsnatglugaavnssunaiguiiagail

WnadAsTAULUULIWAN (Magnetic level gauge)

A a 1

o o 1 I3 Py = 1 S a | o
LARIAAIEAULLUULHENARN maﬂwmmﬂuwaiawmiamw Chamber VINQﬂaBBLLQJLMaﬂ

indeuiiegneludniolanziavdoidriufmdwenszuiunisidemsinssiu uazazilArszau
wansrafnegiuvielanefuanduzunnil 2.18 Fanafnszdvnuunimaniaisaziiinnsoan
A [ L aa Y A [ ! @A [ a M 1

Fenldlumsinseduveavarnidnluld dnnsianseu (Jufty euduge uag gmgiige uslins

ﬁﬂlﬂl‘ﬁqﬂuﬁ’waqmmﬁﬁﬁaL%‘@Uulﬁaqmﬂmaf\]zﬁﬂﬁqﬂaaaLL;JmﬁﬂﬁIamaame%mwam'ami

1 1 % dlq./ ;%
SNUANTLIUNIA LA
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U7 2.18 uananaTnsziukuuLlvan
INAINSTAULUUEZTIDULLEAS (Reflex type gauge)

WnadnsERuLuUazauLas Llunatnseaunidlauiniiusty Feldlunisagviounasain
vaslvawnzAunsihluldmsinszauvesualunssuiunisndniazein Lidd uae Lilgnsin

nyou lngnatnseauLUUaznaULAI AT U EAUNLTRUA DU BRNTUNULA

Reflex Level Gauge
Reflex Glass

Gage Body
Sealing Gasket
—— Glass

B2 Cushion Gasket

Liquid

Cover Flange

g‘dﬁ 2.19 LAALNTINTTAULUUALTDULEN
NAInszAULUUTUTINES (Transparent type gauge/Vision type gauge)
inafaseduuuuTusouas unatnseduiiusznouludeuwiunszan 2 Fusgnssdmiuds
LLamﬂugﬂmwﬁ 2.20 ngagliaslranuseninanans inadnseaunuulussieamngdmsuung
Tnalunsyuaunsiiveanasfifdardnansou veuvaridaumia veslnadiiu ﬁla‘fﬂmmﬁuqq
wae Yeamaniideniu fsaniindunaiasssunuuluswadavanunsashvldiunisuenues

[

Riduiasznineesmad 2 sllanaznsiesandviseanuyuueveuvaila



25

Transparent Level Gauge

Glass
#fl " Cushion Gasket

Liquid
o\ Cover Flange

Bolt

$S Nameplate

’
g i
\/
»* ‘
Transparent

JU# 2.20 uanunadnszAuwuulUsaua

2.5.2 Displacer Level Instrument %38 A383403n52AULUU Displacer

Wumiosdlotaiidesdnsdudaduvesvatlunszviunisninegnasaiian ¢ Displacer

sa

szgnesnuuuliluuidlangnsinsguanidamnudisdimzannniweanailunszuiums
ANNA9TLWIZUD4 Displacer zdimuananeiuluan 2.95 s 1.22 Jusgiuarmiunwdumie
VB NAINFRINTINTEAU TngA1ANas I NIZYed Displacer azfasnninvemnalluseuy

W1rninaes Displacer 91U sulumudiuii aneg luveunalduiiasainussasem

£
< v 1Y

(Buoyancy Force) Na 1 oLl 05¢AUUBIVBLMAIEIY ULA 3 Displacer 3w 8nAIg 9T uA 188U
\8911nusRel MieansrAuveurallunszUIUNITAINIIAL Displacer Azl ving
Taladlanunnigamsizliiusangeinesnesininues Displacer

. Weight-

measuring
mechanism

Vessel

gﬂﬁ 2.21 uan3 Displacer Level Transmitter LUy Direct Measurement Method
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Vessel Weight-
measuring

mechanism

Block
valves

Displacer
"cage”

Drain
valve

gﬂﬁ 2.22 wama Displacer Level Transmitter Wuu External Chamber LUy Block Valve

Weight-measuring mechanism\

Vessel

31]‘7; 2.23 uaaa Displacer Level Transmitter LUy External Chamber

2.5.3 Radar Level Transmitter

Wumd oafleTnsyiunuulalduia (Non-Contacting Instruments) N133AATEAUA Y
Radar Level Transmitter aansavinlélasnsAuianaindayaianiusansiagiounduainia
AIUVUTDINAIABNITIATEEELIAAE N BUNG UBBId Yy aulAsa1u19a1 U9 Radar Level
Transmitter 19 2 Usgianlaun

Free Space Radar Level Transmitter

\Jusinuas Radar Level Transmitter fivhanulaenisuaeedyias Radar Pulse %30
ARULIASUUUTN mﬂmemﬂﬁmmﬂugﬂmwﬁ 2.2 IntuRy TarszezaATBUNS UV

'
[ v a

dooauvdanniindunsenuiivesveavaniiothly Carlibration Thidussyauvesveamar
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Radio wave -] L

Process Liquid

JUN 2.24 LAAINTINTEAUTDIVBUUAILAY Free Space Radar Level Transmitter

Guided Wave Radar Level Transmitter
\Wuwfinues Radar Level Transmitter Aviaulagnisuaesdugias Radar Pulse %38
A [ 1 1 a2 o o o [} a gj (Y] 1
AAULIAITHUUTN 9 WIUNN Probe Mduamindeygyiuniguning 2.25 31nUUILINASEYELIa0
1% ) o o P a A o " X v & \ )
ALNDUNAUVDIA Y YIUNSINNRAUNTENURIVOvRmaliNedrly Carlibration Tiduansyau

VBIVDILURA

Probe - — Radio wave

Process Liquid —

gﬂﬁ 2.25 LARINITINSLAUVDIVD9MAAE Guided Wave Radar Level Transmitter

2.6 \n30ilaIngungil (Temperature Instrument)

v

gauugiiluduusitugiunanssuiunananiusmisiidesdinisaunuuasfouan s
Tuszuumuay dadulunisauaunssurumsnslmdulunuenudesmsiedesimstanion
i3esdlotngamgdl (Temperature Transmitter) ¥iausuiu wuwes Yagamadl (Temperature
Sensor/Temperature Elements) auu3iinsng 9 lunszviuniswdniideanisindmioniunu
Lﬁaﬁwmsi’mﬁaLquﬂ'wmqmmﬁ‘luﬂismuﬂWiNﬁﬂiﬁLﬂué’@@meﬂW% 4-20 mA el
amnsothlldlunisussananaselseg waddnea lunsdamsounissilotngumgiivani

AwAvsinsidenidiruwesIngaumalvi LAl iUNTEUIUNMTNEALAZATAUANILATING
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2.6.1 waslualila (Thermocouples)

wesluduidadindnnsvhaiuiiugwainusingnisal Seebeck Effect Tnsnnsuilavesing
yiafuLn@eusefuiivaneviassing arethaviadu Measuring Junction 8ndhadiu Reference
Junction ielsanudoudivans Measuring Junction agliiAansudlniilnasgrsewos Fe

n1sluavesnszuaszidulumuanudunusseninannusauiulnd

METAL A

-—— EMF

HOT coLD

T2
REFERENCE
JUNCTION

|
MEASURING

JUNCTION —METAL B

SUN 2.26 LAAINATNSHTOURDLANEASTTANY

U

ngUN A 2.26 dvn1skenIaTAINafgafnanuiliauieusinuganonu
nils sgnuiuswiulniednengaUaneiisaosvedlanziludndiulaensaiugumiinuinmge

mo Jaussaulniednmdanaiiendt usaiulnih Seebeck

Metal A
+ O
€
- C-
Metal B

ez~ Seeback Voltage

31]17'; 2.27 LanIN1sinALSIAUlNAN Seebeck

80 1 "
& &
= 60 1 vl
= «" TEC
& 40 - AT 584
G % il
=20 ' |

e V
-500 ( 500 1000

-20 -
Temperature (°C)

]
a

JUT 2.28 uanansaruduiusserhaussiuliiiendwnias gaumad

Y
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2.6.2 Resistance Temperature Detector (RTD)

RTD 1 udadumuiidaialainenisiasuudasarmnuduniud ogungdsous
Wasuld ﬁ}uﬁamﬁmﬂixﬁwﬁ‘mimﬁ'auLLUaQﬂmm’humqsfaqmviqﬁﬁmLfJuU’m (Positive
Temperature Coefficient: PTC) Faidunisulsiuguieafundnnismnudy wusausesulaii
ninniugaumgiilumesluduilausd RTD fuszdninmlunmsiadgamglildgndesnnniunes
Tuduidalemniiduyrusunmuiidetuluaedesnimesludida

BN i RTD gildmmsinatammndosuuiosuadlinuldlutasgumngiinis (-200 fs
600 asrnFaldoa ) fafunisidonld RTD Faumnzaudmiunszuiunisiifesnisaiyasfenly
NTINA NN 1Yu nizmumiﬁﬁamwﬁmmmmLmﬂmwaqqmmﬁ n3EUIUNTATAN
Span (ﬂ'ﬂmmmeGmiwdwﬂ'wqaqmt,l,awﬁqm) #n31 100 asAmisulest uag Custody Transfer
Jusiu

350

300 1 ~—a— Nicke}

250 - ‘ ~—o— Platinum

—a— Nickel-fron

200 +

150 4

ANustuniu (Tavin)

M O O N N £
WD N ) S oF VB
Ul (Leatdax)

JUT 2.29 uamsmuduiudseningungiiuavAianuiumuvosTanuiasng

INgUA NG 2.29 Auansrrdudszdnsnsdsunuasaudiunisregumgifiuuy
Positive Temperature Coefficient %38 PTC wu31 Platinum RTD Winaiduidadunasiafiosiian

aﬂ’uamamnssumuiumwuw% RTD i@ Platinum Lf]ULGZJUL“UE)TJWEJm‘WﬂJJ LU Pt-100

9

nens ‘VIEJEUWQN 0 BIANTALGEE ANAINUAIUTIUYNAY 100 Toviu

9

dmsugduuunisreanglnludinieusnvesdulan RTD nllagnalulugnamnssud

‘Vl A 3 wuulaun RTD WUy 2 @18, RTD WUy 3 @18 wag RTD buu 4 @y nsaenlgulLTues

&

fumuusiugrlun1sindideans 39 RTD wuu 2 medagunmil 2.30 aedmuulugiiaaly

q

msuwlﬂmamuﬂm mevmaﬂv\mmmmaaunsu U RTD 2zl AE ﬂwmzizmwammﬁuazmm

Frumuiiunnsineiy Tumsldnumelnasigumg ffumnsanduianues RTD wasvinanglud

anueInAsrdmaliinanusumuluaediagunsenusenisiasanslugs
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Il

]

1

! >
<)
]

]

]

sUR 2.30 ugnq RTD Wuv 2 @

v

Tuvauzdl RTD wuu 4 aeazidunuui danuwiudrgeigadoulddmsunisnaass
Tnsiamzuazlidosdouldlugnaminssu Tae RTD wuu 3 meszdunuuidenldlugaavnssy
Hesmnfienuuduglunsingumgiige fenisvamememuiumuvesasliiiiooynsuog
fudutan RTD Frensseansln 2 @uivaredunis (L2 fu L3) uae seanglvliles 1 dufu

UaneBnsumils (L1) fauandlugunind 2,31

2R

;sﬂﬁ 2.31 1d@ng RTD WU 3 d@1e

91n3UnNT 232 ssiuldinainuduniuvesaieli L1 uay L3 desllquanuugi

WALD UMD YAEAIMUATUNIUTLAATY

50, Vour

i

1

i

3

T

1

t

i

>

1] <

H :: RTD
1

i

i

]

]
e

t

.......

U 2.32 uane RTD wuu 4 ag
dmsunisldau wesluduila waz RTD axfigunsaliisendn wesluniad (Thermowell)

Jugunsaldmsudesiumirugesingungiineinar llildsuanudemedieiiwugesin

dd‘y L2 1

gamgdluldlunsdliidesinAgamgiannnszuiumsadnlaense Wy vsuninisianseu

Y]
< Y

nszuunsivedlvaiinnuiinisivage vise nsdifilinmsAnaasugesingaumaiilitunszuiunis

wdlUA99n15 Shut Down ASZUIUNITHARAINAIINITAARINDTILANadA Az 8 ITaIL1501n
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wuetingumgiieanuililaglinsznusenszuiunisndn Jeuseinnvesneslunadutaniy
anwarMIAanale 3 UszLanesil wasluaduuuindes (Threaded Connection) 1y

Uszinniilenldunniian fasaazasunisianalade

JUN 2.33 uansiegramesiunaduuunded

wasluaduuusan (Weld Connection) Wuuszinndldlunsezuiunisivesluail

anusIMsiva gaungll uas mudugedmivauilifesnslfifiansilva

TW-WT1I TW-WT II

WELD-IN TAPER SOCKET WELD-IN TAPER

5UN 2.34 wanssnegrnasiunadiuuion

wasluraduuuniiudau (Flange Connection) Wuusginnitlalunszuiunisidnig

Aanseu vedlvadanusanislvauazanmngia

TW.FS

TW-FP

5UN 2.35 uanssegranasiunaduuuniulay

lumsidenldmeslunadezdidudsiugruildlunisinsanielfimnzautunsidom

vy JagildviuvesTunad arueniveuveslunad way dnsinismuausu Wudu Tneunfinng

ldnumeilunadiunssuiunswiamesluiadazgniindeguue de vise vugunsalsng q lu

Y Y
v
% [

NSEVILNTHER FauTmsing o Tassmyingaumgiidussidnvassusnweiuld daiulunsly

v
a ]

NuariimsimuaguinvugiInsgvreneslunadiiionuasaanlunisiiududiudises

(Spare part) tioldunaunuiulademeslunadiinanudeie
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2.7 'Jﬂé’)m‘uml (Control Valve)
a Y o = A A w oA v o v o v A
IUﬂ'ia‘iU'J'L!ﬂ'ﬁNaWQ%@@QNﬂTﬁL@?HNi%UUﬂ?UQNLLﬁSLﬂi'PNlIE]'JﬂLWE]I‘U?{’I‘W?UVHWU'TVILL?WN

' (Y U v L oy a Y a o ey v wva
ﬂ’]LLﬁSﬂ'ﬂUQNG)’JLLUiﬂ’N 9 mmszmumﬂ‘mag"lumwmaqmmauwaiwwamnmsmwlmuﬂma:u‘um

9

MNNAVILA AkUIN1nsEuIunsvallaun Aunu (Pressure) nstua (Flow) seu (Level)
war guunqdl (Temperature) lngszuumIuAdiaziaT oo indininnvinnusuiuneliussg

o (3 o ! [ a 1 s . 1 -ﬂy PN
TQUITEIANTAIUAN N5VUTINAWSTENI Nandumlua (Control Function) @duiugiud

[

dfgyrasilenduaiuau Ae w3eliadn (Sensing Element) AaAruAx (Controller) wag gunsal

o

gaviny (Final Element)

dl A W o v N Y a 1< [ P ]
Iagiasaaiiainimiasuiudsainnszuaunisuandudyyralviunesguieds

AlUEIB unnveIiImUALLaz lULEAIAIAILYTN NUIBLEAINATBITEUUAIUALLA B LAAIN 0

[ L3

dunanisalivaguilatuazaiuauaaulsan 9 wiallld antudiniuauRiinisusEnanaLay

(Y

dvdyrailninendneludigunsnigavenidundimunuiioviimsysusudsunszuiunisTi

aglupMABINTg

______ /PIC
i N
1 W t?‘
¥
T
lt ;
T
il
? /X
: 1
: Y.
: 3
O W, /e :
N !

JUN 2.36 wansimageiandunlunuu P&ID

NFUN 2.36 nundilandumvauey 2 HeiduenisaruAusEAvat lnalasnMsAIuAL

Y1 Ay

anusuludunuldefidesnislaefiniosdeinnruduuazszauiiodsnmuusiugmaamunud

anunsauanAflsNveuannaLazd dyIate i nalugandintuan Weduusluds

o

WaguuwlasluanaArinivue dmuaussauazdsdyaaernnaluvinistinviadansniuay
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0.2 -1 Bar
4« 30 ma - Wire loop 4~ 20 ik 3Wire oo
i
-+ ]
2 i
Valve
A Supply
4« & Bar
gih’?i 2.37 LLammisiamlemazLmsumsmmu
§ k |
i
? :
¥ ’
! :
H §
i Output
: : Final . Plant >
i i 7| Element i
i
i ;
i
! :
t error signal :
Sensing
Element

JUN 2.38 uanslaozunsunisAuny

MngunUIasesdadarinsasusuusnssuaunisTidudynaannsgiu 4-20mA
ileddluguBunmuesfaIuAL mﬂﬂ?uéf’;mmuﬁmﬁﬂssmawaLﬂauﬁumﬁmﬂiﬁﬁwuﬂ (Set
Point) il arni g1l egludnfl fnun famunuazdsdyaraioinaiiiiu 4-20ma Tuds
Positioner ¥8sndImuAsiiiadsudyaunssuadunusuenadmiulilunsianieds

NdauruiieldlunsuTudwlsmanssuiunsiiegluaiinmue

2.7.1 d2uUs2naUvaIINaIAIuAY
1189AUANYTENBUAIY 3 dIunan 9 A9l Valve Actuator, Valve Body ag Valve

Position

1. Valve Actuator 1udrudildlunisduinioutnundiliindouninudyyranisaiuquiieldly
NUATAEUINET NSLAADUTLARTUINNLTINATINANAUYBI YU 14N WK Diaphragm Tusn

Actuator
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DIAPHRAGM
/ PLATE
DIAPHRAGM
g{ggﬁm&m o
ad o X, 4-~CONNECTION
SPRING SEAT (STAL ASSTMBLY)
ACTUATOR SORING
HERING SkAL
YOKE=———— SPRING ADLUSTOR
s
P ACTUATOR STEM
TRAVEL INDIGATOR
" TRAVEL INDICATOR

BCALE

]
=1

3U% 2.39 wensgy Valve Actuator

[

) e A9 ¢ 1 ¢ & o 1 =]
2. Valve Body tuduigeiuindl (Plug) war 1U11dr (Seat) uenanidadumaeiiuveslvnan

ABINITAIUAY

Valve stem

Seat Ring

g‘dﬁ 2.40 uanegy Valve Body

3. Valve Positioner iugunsalfi ldlun1siiun3 sanaruiuvesdyyraauisaludannds

Actuator {eynN1sTUATUIRINUFYYINITAIVAY



Valve Positioner

o~ -

[P UR NI A ———

Alr Supply

(Y]

TazdenduUsznauA 9 NEAYYIEIAIAIUANTAIT
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Bonnet Kpseusdniuduilduszasfiiuind

Diaphragm drufildSunsaninausuernia (nstrument Ain ui eldlunisdusiuinga
(Stem)

Packing Dudadseu q Aundadietoufunsiilva

Plug sundiiudnidadafiemuaumsluaitusiaang

Seat Ring vmdndududelinswiuiunduiioldmununisiva

Spring duiildy Diaphragm ‘Lﬁafgﬁ?%mﬂqLﬁuLﬁalajﬁLLiQﬂﬂmﬁaméfummﬂ

Stem fund 4 ideusaseming Diaphragm fuauad (Plug)

Travel Indicator LAAIRILALINTITIARDUNVDINIUINAD

v § & ] @ (3 A K% 1
Valve Body mfna’aLﬂua’awaﬂ%amwmmmwmaagﬂwa

Yoke dlassasenldgndiuusenoures Diaphragm wag gUNSalLFNANS 9
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2.7.2 ¥a9lun19912187 (Valve Material)
nsidenianmalulunuseaziBenrevie (Pipe Line) indrindseguaraiunsnnusde
ANNIEAN 9 VBINTTUIUNTLA taevalunisasidenifumdnuiin WCB WCC 3o Stainless ASTM

a

type 300 series Jaqaanmsgnosnuuulyiaansavhauldegramnzauiuanuduuazanmngl
= ° v - 1Y) ¢ = - N | v w A wvo
senuuuvesnszvIumMsiazihllldnu nsdeniaguenidrensdinisideniiuansneiuiagildi
] o 1 1 [ I a :
VONTIENaNTEUNAILUTAN 9 Wu Msivalilusedeu nisnszuvnvasiue nsiiin Flashing
Msfalee auau uae gamgl 1Wudu Jamsinnseustaiinansenutossasyuuvieusonailug

JULSITUAAD

M990 2.4 uanalanonmgiieanuuy

Temp Cr) Body Bonnet Studs Bonnet Nuts
-425 < T < 100 A351 Gr CF8M A320GrBR Al94 Gr 8
-325<T< 1000 | A351 GrCF8M A320 Gr B&8M A194 Gr 8M
-50<T<20 A352GrLCBor Al93GrL7 Al94Gr7

A352GrLCC
20<T<100 A216 Gr WCB or Al93GrB7 Al94 Gr2H
A216 GrWCC
100 < T < 800 A216 Gr WCB or Al193 GrB7 Al94 Gr2H
A216 GrwCC
800 < T < 1000 A217 Gr WC9 (Chrome) Al93 GrB16 Al94Gr4
800<T < 1000 A351 GrCF8M (316 SS) | A193 Gr B3M Al194 Gr 8M
1000 <T<1100 | A217 Gr WC9 (Chrome) Al193 GrB16 Al9%4Gr4
1000<T<1100 | A351 GrCFRM (31688) | A193 Gr B8M Al194 Gr 8M
1100<T< 1500 | A351 GrCF8M (316SS) | A193 GrBSM Al194 Gr 8M

2.7.3 Valve Trim

L

4 ¢ | a o ¢ & & ! Py < o g v
Trim wpsndndudmuszneuiieglusmdduludundudatuveslnanasnnan sty

iinansgnulaeaseiviliiAanisanuselauinniinieuendamnds Yanidu Trim vosndarneain

v A o (3

gl wesgruTannug Uit Trim 9zl Stainless 316 Wudu winilUldRuaud

9
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\in Cavitation wag Flashing venisldauniaudugeasiuuali Trim Sanuudeusognaios

38 RC

{ 1Y : A o 1
A1519% 2.5 LEAIERN VD Trim NAIANUAULANAY

Flowing dP (Psi) Gases Steam Water HC Liguids
0-100 1 2 1 1
100 - 200 1 2 4 2
200 - 400 1 v 4 4
300 - 600 1 3 4 4
600 - 8OO 1 3 4 4
800 - up 1 3 4 4

1 = Manufacture’s standard valve trim (316 or 400 series stainless minimum)

2= 400 series stainless minimum

3 = Stellite trim (alloy 6 or 316/alloy 6 overlay for the seat ring and plug)

4 = Standard trim 400 series stainless or hard-faced stellite unless valve is cavitating or flashing
= if cavitating, use anti-cavitating trim or harden trim according to the manufacturer’s

recommendation

- if flashing, use harden trim (stellite, 440C, or Colmono®© 6)

2.7.4 Uziu (Gaskets) waz Janseun1uanga (Packing)

3 | P o o ' o ¢ ¢ o o v oo < e
LUua'JUVI{j@\Tﬂ‘l‘lﬂ’]ii'ﬂﬁaiﬂﬂ')']\wn'ﬂa')LLagﬁhﬂif’]‘U'}l’]a? 'JﬂﬂVIISUV]']UﬂLﬂULLag YANIDU

a

MuNmAsTzaLiueazidunvesiouazguuginisnan

Y

2.7.5 U189 (Valve Size)

A LLENNIININVUINUDIVIDAINT 2 YUIA BITUIAENNINIUIRIONIANTT 2 YUIRREYI L

Y

HWSINAUINTTUUNBDIAUAUNINFIA N UL

'3
a a

Brsdenvuinndsdunsiuameaduuszansnisiva (Flow Coefficient) #3e Cv
199218239 Cv Ae UTuumsiva fiviieidu GPM veeimgnmgil 60 DegF Inanuindaiile

¢ a < = o ' .
'J']ﬁ')lﬁ.]ﬂLWNWIWH@Jﬂ?WﬂJWUG\ﬂﬂi@N 1 psi

(%

dUSuMIAmUINdNUSEaNS NS IvaUaIRunU 19N Nan1usYa lnanail



Sub critical Flow Critical Flow Cavitation or Flashing
Ae<r(Ar,) A7 (Ar,)
Volumetric flow Volumetric flow
G F3 1 . 1 6q G i
i, i € owid L
&, 1.I6q,) = 5 an

©

AP, = Pl -—{0.96 -0.28 %—JPY

For Simplicity, if P, <0.5PL AP, = P1- P,

2p.
5

2]
o B;‘d;ﬂh:ﬁ:dna;ﬂ<
#

= valve flow coefficient

= Critical flow factor

= Specific gravity at flow temperature
= Upstream pressure, BarA

= Downstream pressure, BarA
Critical Pressure

= Vapor pressure

= Pressure drop P1-P2, Bar

= liquid flow rate m3/hr

gﬂﬁ 2.42 WERNIN15IAT Cv @NSUNNSIIIUYDILAAD

For gas volumetric flow

gJGTZ

" 257F, By -0.148)°)

1.63 (AP

e e

F VA

Maximum value of y = 1.50

€ = valve flow coefficient
F, i Critical flow factor ‘
G = Gas Specific gravity (Mol mass Gas / Mol mass Air)
or (Density Gas @ Temp / Density Air @ Temp)

G, = Specific gravity at flow temperature (=G*288/T)
P = Upstream pressure, BarA

P, = Downstream pressure, BarA

Ap = Pressure drop P1-P2, Bar

q = Gas flow rate m3/hr (15 Deg C & 1013 mBarA)

= Flowing temperature, K

it

Compressibility factor

5U# 2.43 uansnismien Cv dmsunistdanuresing

38
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[

waNIMNUFITNIMVUIAAINLINTFIU IEC-60534-1 Feflaududouninni ISA-75.01

LK% o ead 1 o 1A o ¢ o [y da P I3 =]
LLWIMNaaWﬁ‘V]LLJJ‘L!EJ']ﬂ'J']LN@UWIUWW‘UUW@’Na')a']ﬂi‘U‘U@ﬁlﬂﬁ‘V]iJﬂ'ﬂ'uJﬂ‘UﬂLLab’ﬂ'ﬁl‘ViaLﬂu‘i%LUﬂU

2.7.6 dnsNsnuANNAUNTLUaun1ga (Minimum Flange Rating)
dwsunisldaunidenldiansinandundn wu Carbon Steel uaz Stainless u1msgIu

é v i { o b A Qy ! o
manvesmiuUaufidenaisilu ANSI Class 300 Wiandiuuiinanezdududiudrises

2.7.7 #1AsaUd7 (Bonnet)
dmiunsldaungamgligimisniuin q asdenld Bonnet wuudneean (Extension)

IaNATUSEUNANUSDU

M990 2.6 WEAAINISLABNYRANIATEUINA?

Temperature Graphite Packing Eastomer Packing
<0°F Plain extension Plain extension
0><450°F No extension No extension
>450°F < 750° F Na extension {(note 1) Plain extension
>750° F Plain extension {note 2) No elastomer packing
Note 1; This method is preferred if graphite packing is compatible with service conditions
Note 2: Consult with valve manufacture for recommendation on the use of finned extension

2.7.8 Qmé’nwmzmﬂwa (Flow Characteristic)

[ [ %] 4 1 (v n:l ::4' [3 o ( ¢ o o 1 d'

L'UU?YD'WZJ?IEJWUSS%V'JNE]Miﬂﬂ’ﬁl‘lﬁaLLaBﬂ'ﬁLﬂa@u‘V]sUE]\ﬂ'la'Jf\]’]ﬂW]LL'WLJ\‘I‘U@lUEJ\W]']LL‘VIU\WI
ﬁﬂuummum’méﬁ’uﬁmnm’amwéﬂmaﬁNamammsmﬁauLLanmﬂszmummﬁm ﬁE)E‘J: 3

[

UseLnnuanaal

[

1. Equal Percentage \Juindinfidnsinisvenenunisiliauazazgnuusiilildiunszuiunisy
N v a Ty ) & ° v oA v o o

19n51N159871980aU%I NS IaUBNAWANTY nann1sUA S ULEDNIY A NTEUIUNITIAA
TIAMUAULANAINTENINNINAITNTUAIURUAIUIN NTZUIUNITNANUALALAIAITUAULANG

sgrinnadey uag Mluilidumuauanuiuuazgnmgl
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% Rated flow

% Valve travel

sUfl 2.44 uanInsINAANYME Equal Percentage

v

2. Linear l9uiunsguiunsieianudunnasauidliansfinaannisidaiigl wannisvialy

dmiuidenld Aie n1smuANTEAUTELNAINTESNIINTSING UAE NTEUIUNTNAIATIAINRY

4 1 € a1 &
BANAINIENRININAINAIAIN

% Rated flow

% Valve travel

JUN 2.45 uanensinAnEnyne Linear

3. Quick Opening 1791unun1s alaiiAgadeiuninudu ndnnisialudmsuidenld fe

Haidunismuquintaaves uaz nszuun1sidesmsonsinisivag

9% Rated flow

% Valve travel

SUTl 2.46 wanINIINAMANYME Quick Opening
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2.8 s3uuAuAN (Control System)

PLC (Programmable Logic Controller) ﬁassuuﬂizmamamaqm’%iaﬁﬂw%aqﬂmzﬁ%"u
TngldgunsalBunauaziondnadng q undudiuuszney suviadeulusunsa Ladder lifviany
AU Sequence @ININBANKUUTEUUNTINNUAENITTBUlUSWN SN salEMUTINAY Human

interface (HMI) way PLC @nansaudssgaunmsldnuuaznisisanuaunsaseninlivuegiviu

DCS (Distributed Control System) ﬁaszuumuqu (Control) way LE]’]@ (Monitor) 7
Iygjfignulawiisusussuumunuiimnuagldfusgsunsvnasiianlugmamnssurualvg)
Tsenduiiu wivgnnethiuwasfing gramnssudlasiailuasiadinearinans DCS anuades
wazwiudroutrsgunn Juduitdolugnamnssuifinnindssgs 1wy gramnssutinsiad lag
DCS Usznaulusedumdn q fle drumunudsndiedu PLC uslugnituagiieuannsageniy
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INSTRUMENT INDEX AND /O LIST
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3.2.4.3 Instrument Cable Schedule
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3.2.4.5 N1539911 Calculation Sheet
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5. 1890 “Pressure Relief Valve”
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Genersl! 1| TagNo | P&iD P01 -
2| Service -
3| Line No /Equipment No. |__Ambient temperature - 19.7t038.2°C
4| Function | Ares Classification |  ATEX - | Non-Hazardous -
Pipe Spec. 5| Iniet line size/schedule and ID |  Outlet hine /schedule and 1D - ANA mm - ;NI_A_ mm
8| Pipe class | Rating Pipe matenal - | - -
Fluid 7|  Name Type - -
Properties | 8] Comosive | Erosive Toxic [ - -
Design 8] P e (mini Fressure (maximum) bar(g) - bar(g)
Conditions | 10|  Temperature (minimum) Temperature (maximum) °C 'C
Frocess 11 Units @ Minimum @ Normal @ Maximum
Operating | 12| Pressure bar(g) =
Conditions | 13| Differential pressure mbar -
14| Temperature *C -
15| Temperature af gauge ‘C -
18] Viscosity cP -
17|  Pourpoint ‘'C -
Gauge 18]  Type Bourdon tube
18] Calibration Range Dial Size - 100 mm
20| Disl Color Housing Material Black leftering on 8 white dial 304 S8
21] Ring Matensi Elowout Protection 304 88 Yes
22| Window matenal Pressure Element Matenal Laminated safety glass 316L 85
23] Socke! Matenial Instrument connection 316L 88 15 mm (1/2") MNPT
24| tovement Matenal Over-range Protection 304 130% of FS
25| Nominal Acouracy Liquid Fitling £1% of Full Scale Glycerine, (*)
28] Red mark @ design press Mounting - ] Diract bottom connection
27| Ingress protection IP 85
28
(20| Design pressure Design temperature i barig) 2 'C
Diaphragm | 30| Manufacturer Mode! - -
Sesl 31| Type -
System 32| Diaphragm size Diaptiragm material - -
33| Flangeody matersl Process connections . -
34] Flange size EBolting / gasket materns! : -
35| Flange rating Flange finish - -
30| Fil fuig Fifl fluld operating temp. renge - -
37| IMaterial of Watted Parts -
38| Design pressure Design tamperature - -
30
40
41
42
43
Manifola 44|  Manufacturer Mode! By Other
Valve 45| Type Body materisl
40|  Trim matenal Packing material
47| Process connections
48| Drain/Vent connections
40| Eolting matenal O-nng matenal
80| Standard Tamper proof
81| Design pressure Design temperature bar(g) ‘C
Accessones | 52|  Pig fail model Matenal - -
53| Gauge saver model Matens! - -
54|  Swivel adaptor model Matenal - -
85| Puisation damper model AMatenal - -
68| Stainless Steel Tag -
87
68
50
60
61
82
63
B84
Bracket 85| Eracket type Eracket code - -
88| Eracket matenal Eracket bolting matenal - -
Others 87| NACE MR 0175 Skelch Technical spec. - -
88
QA/QC 68  Aimmum requirements See (TP -
70| Calibration | Calibration certificate - -
Gauge 71| Manufacturer | Liodel | Assembly weight 0 B |

v
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General 1] TsgNo. | P&D TT-X0K1 1 -
2| Service -
3| Line No. or Equipment No. | Ambient temperature - | -
4] Function | Ares Ciassificstion | ATEX indication | Non-Hazardous | -
Pipe Spec. | 5| Line size / schedule I - 1
8| Pipe class | Rating Pipe matens! - | - -
Fluid 7] Name Type - -
Properties 8| Toxic [ Gomosive Erosive - | - -
|Design 8| Pressure (minimum) Pressure (maximum) bar(g) -
Conditions  [10| Tempersture (minimum) Tempersture (maximum) °C - °C
Process 11| Operating temperature Opersting pressure - *C - barig)
Operating 12|  Maximum fluid velocity Density - m/'s - kg/m3
Conditions 13 D —
Scope 14| Scope of supply Thermowell + RTD element + Transmitter
Well 16| Construction | Connection | Connection size Barstock 1apered | - 1 - mm
16| Standard drawing Insertion length U" | Bore diameter Mote 1 | B mm | - mm
17| Element connection 15 mm {1/27) FNPT
18| Wel materis! Overlay material 318L 88 e
10| Flange standsrd Flange materisl ANSIB18.5 316L S8
20| Flange rating Flange facing finish - -
21| Wake frequency calculstion Thi ell stress celculabi Required -
22| Themmowell collar -
23| Plug and chain for test well Folishing - -
24
TC 25| Sensor type -
|Element 28| Number of elements Hot junction -
27| Stendard colour / calibration Accuracy -
28| Design Well connection -
20| Wire size Extension leads matenal - -
30| Sheath material Shesth filling malenal - -
31| Shesth dismeter Element length -
32| Stendard drawing -
33| TC csble length to transmitter -
34
35
RTD 36| Sensor fype v F1-100 3-wire
|Element 37| Number of elements Hat junction Dusl Unground/insulstion
38| Standard coiour / calibration Accuracy JEC80781 -
38| Design Wel connection ¥ aded -
40| Wire size Extension lesds material . b -
41| Sheath materis! Sheath filing matenal - -
42| Sheath diameter Element length - mm T8 sult Thermowel!
43| Stendard drawing -
44
|Element 45| Type Matensl Screw términal box Aluminium epoxy coated
Head 48| Extension type Extension Usiion Spring loaded type 316 S8
47| Cable entry Ingress protection M20 x 1.5 P85
[Tranemitter |48 Type Locetion Smart/ Intelligent Remote Mounted
46| Input Signel Qutput signal RTD. PT-100 3-Wire 4.20 mA 2-wire + HART
50| Duelinput configuration - -
51| Lower range value Upper range value Q *C 100 *C
82| Wnte protaction Failure mode (Eumout) - -
83| Calibration standerd Accurecy IEC-80751 < 20 25% of Full scale
54| Electroniv housing matenal Integral indicstor Aluminium epoxy costed Yes LCD Display in Eng. Unit
56| Cable glands Cable entry - M20x15
56| Ex plosion proof classification Ingress protection - P 85
87| Lightning protection o
58| Manufacturer Moge! & &
50
Accessories (80| Stainjess Steel Tag -
81 5
82 -
83 -
|Bracket 04| Bracke! type Bracket code 2" Pipe mounting -
85] Bracke! material Bracke! bolting material 88 88
Others 66| NACE MR 0175 Technical spec - -
87| Configuration LRV_URV, span. burnout, NAMUR Presat at factory
88 | FMEDA Report | AMinimum SFF [ - [ -
QA/QC 88|  Mina nequi ts |_PED clas. See ITP |
70| X-Rayonwelding | Hydrostatic test well - | |
7 | | |

Y
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General 1| TagNo. | Pal0 PT-)00C1 -
2| Senice -
3| Line No./ Equipment No | Ambient tempersture - | -
4| Function |_Ares Ciessification | ATEX Indication | NonHszerdous | -
Pipe Spec 5| inlet line size/schedule and ID | Outlet line size/schedule and ID - ENA mm | - =NA mm
8| Fipe ciess [ Rafing Pipe matensl - = B
Fluid 7| Neme Type - -
Properties | 8| Comosive | Ersive Toxic - | -
Design 9| Pressure {minimum) | Pressure (maximum)] bar(g) - bar(g)
Conditions [10] Temperature (minimum | Temperature {maximum) *C - *C
Process 11 Un#s @ Minimum @ Normal @ Maomum
Operating | 12| Fressure bar(g) -
Cenditions | 13| Differentisl pressure mbar -
14| Flow rate mm -
15| Temperature *C -
18| Tempersture at transmitter *C -
17| Viscosiy Pourpoint - P - *C
Transmitter [ 18]  Type hessured vanable Fressure Transmitter B
19| Electronics Output signal Smart / inteligent £.20 mA 2-wire + HART
20| Output signal of flow dp-transmitter -
21| Lowerrange value Upper range vakie - bar - ber
22| Write protection Failure mode (Bumout] - =
23| Transmitter min. fo max. span Accuracy Mir. Std. < 20 25% of Full scsle
24| Sensor fype Isolating disphragm matensl Silicone od 316L S8
25| Process connection 12" FNPT
26| Process flange type Process flange matensl - -
27| Flsnge sdaptors Drsin & vent vaive - -
28| Botting matenial Wetted O-ring matenis! - =
20| Electronic housing (case)matens! Integral indicator Aluminium Yes Digite! LCD with Eng. Units
30| Cable giands Cabie entry - M20Ox15
31| Explosion proof clsssificat Ingress protection - 1P 85
32| Lightning protection Make / model - -
33
Diaphragm [34] Type Disphragm matensl Fiange Seal 316L SS
Seal 35| Disphragm k -
System 36| ODisphragm size Frocess connections - ey
37| Flangebody matena! Boking / gssket matens! 316L S8 316L S8
38| Flsnge size Fisnge rating8finish = - <
30| Flushing connection on seal Number of fiushing conn. + sce - -
40| Flushing ring material Number of flushing conn. + size By other
41| Cespiiliary matensl Capiliary length - -
42| Insir conn. cspilliary inzide dismeter capiliary - -
43| Fufuid Fil fivid operating temp range = -
44|  Manufacturer Model » 2
45|  Design pressure Design tempersture - -
Manifold 48] Type Body matenal » =
Valve 47| Tnm matenal Facking matenal - =
48| O-ring matenal Process connections - -
49| EBoling mstens! Drain & vent connections - -
50| Stsndard Tamper proof - -
51
52| AMsnufscturer Model - -
53| Design pressure Design temperature - barig) - *C
Protection |54] Type Aatenal - -
|Box 55| Window Mounting detail - -
56| Hesting element Connections - -
57| insulstion mside box -
58| Pre-instaliation MManifold mounting - -
50| Tag plate text -
80
81| Manufscturer Model - s
[Bracket 62| Bracke! fype Eracket code _iiﬁn mounting -
83| Bracket material Bracket boiting matenal 8S S8
Others 64| NACEMRO175 | Sketch | Technicel spec - i 1
85| Configurstion LRV. URV, span, bumout NAMUR Preset at factory
66 FMEDA Report | Minimum SFF [ Jiim
QA/QC 87| Minimum requirements See TP [ - I
88| Calibration Caslibration certificste - -
80
70
Transmiter | 71]  Afsnufscturer | Model 1A iy iveight . & |
| ] ]
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General 1| TagNe | P&iD FCV-XXX1 I -
2| Service -
3| LineNo | Ambient temp. (Min/AvpMax) - | -
4]  Function | Area Classification [ ATEX Control | NonHazsrdous | -
Epe Line 5] Inlet bne size'schedule and ID | Outiet line size/schedule and 1D - WA mm l - ENA mm
8] Pipe class | Rating Pipe matenal - | -
Fluid 7]_Name Type - >
Properties | 8] Corrosive | Erosve Toxic - | -
Design 8] Pressure (minimum) | Pressure (maximum) Ii=s bar(g)
Conditions [10] Temperature {minimum) | Temperature (maxmum) | - *C
Process 11| Mol weight | Compressibiity2 | opic exponer K - pmal | = |
12| Critical temperature | Critical pressure - 'C | (S bar(s)
13 Units @ minimum fiow __@ normal fiow @maamum fiow
14| Flow Rate (Min Nor / Max) m3h - - -
15| Operating Pressure (Min / Nor / Max) barig) - - -
16| Differentisl Pressure bar - - -
17| Operating Temperature (Min / Nor / Max) *C - - -
18| Inlet Density / SP Gavity @ Oper.Cond. kgim3 - - -
18| inlet Vapour Pressure bar(a) - - -
20| Inlet Viscosity Cd - = -
21| Flash weight % - - -
22
Valve 23| Max Calculated capacity - Flow Coefficient Cv - - -
Operating |24] Liguid pressure recovery factor Fi - - -
Conditions | 25| Valve opening (stroke) % - - -
28| Sound pressure Level @ 1 metre dBiA) - <50 <50
Base 27| Base pressure - Base temperature - -
Conditions [28]| Density @ base Compressibility Z @ base - -
Boay 20| Type See Giobe vaive
30| Body material Body rating 316L SST -
31| Connection (End) type Connection rating / finish 8 - ] -
32| Face-Face dimension Port Type/No. of port ASME 818.10 Standard / 1
33| Bolting material Body seal / gasket ASTM A103-B3M MetsVPTFE
34| Nut material ASTM A104-Gr.8Mm
Bonnet 35| Type Bonnet material Stendard 316L SST
36| Gasket material Packing arrangement See Note 1 Standard
37| Packing type Packing material Spfing Loaded V ring PTFE
38
Trim 38 Type Size Cv Globe - =2
40| Special trim | Design | Stages - | = | I
41| Characteristic Seat leakage (Tightress)class =% Class IV
42| Flow Tending to Balanced Open -
43| Piugballdisc material Seat matenial Nitronic 80 Metsi / SST 318
44| Extend of hard facing -
45| Mechanical lim stop =
Actustor 48| Type Matenal - Mfr. Std.
47| Model / size Orientation / sketch ol -
48| Instr. Air press. for sizing Max shut-off pressure dif. - barig) - bar{g)
49| On air failure valve to Stroking time: o open / to close - -
50 Handwhes! | tLocation | Type - s s
51
[Fostoner 152 Tyes Vanutaciorer T magel Elecio-preumabe Smar hpe |~
53 input signal Action 4-20 mA + HART 2-wire 24 VDC | _Single/Direct
54| Explosion proof execution Ingress protection - IP 54 (TEC)
55| Pneumatic connection Electrical connection 1/4*18NPT M20x 1.5
58| Lightning protection -
Acoessonies| 57| A filter pressure reg sze Manut { model Yes 1m -
58| Quick exhaust Booster - -
50| SOV | Mmaterial | Conn Model | Power [ Exproof - ] - | B - | |
80| Downstream noise attenuator Dimensions and connections - -
61| Limit switches type ! position Model | Ex proof execution - - Yt
82| Position transmitter type Model | Ex proof exscution - - BE
83| Instr. Air tubing + fitting material Type / make fittings Nylon Tubing (TBC) Push-in / Vend. Std.
84 Electnical connections M20 x 1.5
85
Others 88| NACE MR 0175 | Sketch Technical spec - - 7=
87| Fire safe body | Fire safe packing | Fire safe actuator Non Fire sefe body | - B
QAa/QC 68| Minimum requirements | PED class See ITP | -
68| X-Ray on BWE | X-Rayonweiding | X-Rayon body - 158 | -
|
Valve 1| Manufacturer | Model | Assembly weight & | B | G
2| PO Number
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Tres cuos X
REY. Rex. | TTEM R, No. DESCRIPTION MANUFACTURER MODEL RO, URIY LuUaNTITY SPARE (2%} TOTAL
souEnoi VAL 34354% subease
(CUNTINO, 2 - WAY. 2 - FOSTTION, NORMALLY CLUSED,
ERFLUOROELAST e SEALS XD, ATEX EXTS 00 IECEX 24402,
; X 1 swgsTTS 12 T
A3 | SOCA0E Inppase VALVE BITTED WITH INGONEL FINS ? BEATS AND KALREZ O- SR TEG AGA . : P g
RINGS FOR USE WITH
GHEMICAL INIECTION SYSTEMS
7405 MG, STY-GNE
i . 378 X 0 036" W.T GOALSS NACE TUBING AS PER ASTH AZSH, SEANLESS,
o SN e e SWAGELOK (TBC) SOAL TS D-BME 172 ¥ 50 15 836
7 551008 LT RONLSE NACE TURING 45 FER KaTH AZS0, SEARLESE, -
B2 ALK FULLY AMNEALED INADE COMPUANT). BIWAGELOK [THC) UM TE-S-DB5-EME (VTAY » £ kg 8
. 72 3% D008 V.1 LSS NAGE TORING AS FER AGTY AZ59. SEAMLESS,
283 OO FULLY ANEALED: (NATE COMPLIANT) BWAGELOK (TBC) SOAL-TB-SUIBBE IVTAY 154 837 121 T8
. R0 UE W T S04L5E FADE TUBING AT FER ASTI A285, SEAMLESE, e
a4 Tl eyl et U, oy SWAGELOK (TBC) QOALTE-SOBBHIE (V74 " 2508 @ war
i /835 090 W.T BNLSS NACE TUBING AS FER ASTH A25D, SEAMLESE, 5 . )
B gt ALY AMNEALED (NATE COMPLIANTS. SVABELOY (TBCY ROALT IZ-BI0RIME (VTA} L 0 2 12
i 3 OO, TUBING UNIOR TEE. 31058, COMP. TYRE WATK DOQUBLE s 4
@t R7 T s o ity SWAGELGH (TEC) 258003 (TR} £ " 3 1ot
172- OF, TUBING UNIGR TEE. T1B5S, COMP. TYPE VATH DOUBLE - -
o2 1138R FERRULES {NADE COMPLIART) SWATSELDH (TBCY BSA03 MTA} & £ w "2
fec 11480 2 FNPT, TEE MIFPLE, 114SS (HACE COMPLIANT}. SVWAGELDE (TBCH BE-B-T {VTA} €A = 12 ks
(=23 11450 LT ENET, HEX WIPPLE, 11385, (HACE COMPLIANT) BWAGELOK [TBG) BEBAR (VTS EA W 2 72

Uﬁ 3.26 L@na MTO feaega318azldenves Tubing, Fitting wag Valve

REV. Ho. | 1TEM Ho. DESCRIFTION MABUFACTURER MODEL NO. uwT auantiry | CORSTRUCTION | rorar
(2%
1 |RGXTEG, S EX B3 FRAMES 100 % 120 ten, Mid steal ROXTEC (18C) S 643 Ex FRIMED (VTA) EA 1 o 3
z [ROXTEC WEDGE EX, ACID PROOF SALVANIZED, 29~43(H) x 120{W} mm. ROXTED (TBC) Vedge 130 Ex GALY (VTA) £& $ 1 4
3 RCOTTEC STAYPLATE, BALVANIZED, S{H) » $20{¥] mem. ROXTEC {TEC) STAYPLATE 120 GALY (WTA} EA 13 4 z
4 ROXTEC Rid Ex modules 20(H) 5 20{W} ¥ 60{D} smwn. ROXTEC (TBC) RIS 20 Ex (¥T8) €A 30 6 36
S [ROXTEC R Ex modules S0{H) % 300W) % O} mem ROKTED {TBC) RI30 Ex (VTA) € 2 [ =
3 (RCOTEC RI Ex modudes 40{H] » 300W3 » 60103 met ROXTEC (TBC) B 4D Ex (VTA) EA 15 3 k2
z ROXTEC LUBRICANT 25 mt ROXTEC {TBC} LUBRICAMT 25 mi (VTA} EA 3 ¥ 3
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ITEM CODE CONSTRUCTION
REV. No. | ITEM No. Re. DESCRIPTION MANUFACTURER WOQDEL NO, UNT QUANTITY SPARE (20%) JOTAL REMARK
BELUC] INSTRUMENT CABLE. FAG RON 1 5. CABLE, 15095V, FIRE
RESISTANT, FLAME RETARDANT, OVERALL SCREEN. STANDARD
] e CQ’PER 53.|C0¥\£ RUBEBER INBUL.. GLASS SRK TAPE,
| THERMCS INNER BHEATR, GALVARISED STEEL WIRE BRAID
{GSWE) FVC T\PE OVERALL SHEATH AS PER IEC-5023¢ & IEC40332,
1.1 M |t Par« 10 o Ot Cabie (THC) EFCRE) SASK (TA) Neter 1324 265 1589
12 E |12 Pair x 1.0 trar® Gurvernt Caie {TEC) BFCUI) S4/58 {VTA) Meter 1327 337 2008
13 M3 [SPwrx1Omn eneral Cavie [TBT} BFITU(C) S4/SB (VTAY Hhmtnr 785 1§ 9
14 Eo-] t Pair < 1.5 e Generat Cebie {THT} BFOUC) B4/ST (VTAY Rater 1857 389 3%
EFCLG INSTRUMENT CABLE FA0 NON 13, CABLE. 150280V, FIRE
& OVERALL SCREEN,
2 L STARDARD w?ﬁﬁ. SHICOHE RUBBER INFUL. GLASS SR TAPE,
THERMISLASTIC INNER SHEATH GALVANISED STEEL WIRE BRAID
{BEWH; PYC TYPE OVERALL SHEATH AS PER IEC-8G33T 8 (EC-80302.
b 5 ¢ M 't Pairs X 1.0 med Grraenst Castatis {THCY BFOUGE SUBT IVTA} Bleter 115 383 2178
&2 S 8 Pairs x 1.0 mad Garvrst Cabix {THC) BFOUG) SXST (VTAY Hletes % 13 84
o
UVl 3.28 @ny MTO maEJ'N'iWEJa LE)EJWGU@Q Cable
REV. No. | ITEM Mo, DESCRIPTION MANUFACTURER MODEL NO, uNIT QUANTITY C'g:m ToTAL REMARK
CABLE GLAND SIZE ; W20 EEX'S CERTIFIED, BRASS NICKEL PLATED DV
o1 g o R, S oD, HAWWKE (TBE) SOUSIRIVIOSND (VTAY €A s % 355 |SPARE (10%)
BRND CABLE.
CABLE GLAND SIZE - W20 EEEOERTIFIED, BRASS NICKEL PLATED
c1 5 mﬁﬁﬁmmm on HAWKE (TBG) SOUASIAINNIOAI0 (VTR EA 208 3 8 |SPARE (10%)
STEEL WIRE BRAID CABLE
CABLE GLAND SIZE : M20 EECECERTIFIED , BRASS BICKEL PLATELD
o | e P e | a0 | svewematy | |w [ |
STEEL WIRE BRAID CABI
CABLE GLAND SIZE : M35 EEX"¢° CERTIFIED , BRASS HICKEL PLATED
o | o [ESUERTCSIIE T | e | sveummerw | o | oz | s | =
STEEL WIRE BRAID CABLE.
CABLE GLAND SIZE 1 A2 EEx'e” CERTIFIED | BRASS MICKEL PLATED
o | v [DHErC e B | e | s | w | x| s |
STEEL WIRE BRAID CABLE
(CABLE GUAND SIZE : M20 EE'e” CERTIFIED . BRASS NICKEL PLATED
AN LOCK HUT, SEALING COMPDUND, HEAT SHRINK FVC PROTECTIVE o
& |SLEEVE SUITABLE FOR NDN STEEL WIRE BRAID CABLE OR NOW PAVKEGEC) BULTOMGIVIA B 2. £ #
ARMOLRED.
a
3UN 3.29 uane MTO FDENIUAZIBYAYBY Cable Gland
CONSTRUCTION
REV. No. | ITEMNa. DESCRIPTION UNIT quanTiTY | O o | TOTAL REMARK
CABLE MARKER PLATE, WIDTH = 15.00 MM LENGTH = 50 00 MM, 0.6, VENDOR SHALL PROVIDE WITH
T lssaeL PACIC{100CS) % = 18 |CABLE TAG NUMBER
2 CABLE TIES, TYPE 31688, WIDTH = 0.276" LENGTH =6 PACK (100pcs) 30 5 35 |FOR CABLE MARKER
CABLE LUGS, HIGH CONDUCTIVE COPPER, INSULATED FORK TYPE,
®  |CONDUCTOR SIZE 05-1.5 mm PACK(100pcs} 2 ! 8
CABLE LUGE, HIGH CONDUCTNE COPPER, INSULATED FORK TYPE,
4 |CONDUCTOR S1ZE 1.5.2.5 mm? ERCKGI 2 1 2
CABLE LUGS, HIGH CONDUCTIVE COPPER. INSULATED PIN TYFE,
kS CONDUCTOR SIZE 0.5-1.5 mm® PACK [100pcs) 2 3 3
CABLE LUGS, HIGH CONDUCTIVE COPPER, INSULATED PIN TYPE,
& |CONDUCTOR SIZE 1.5-2.5 mm? EACK {100pcs) 2 4 3

U 3.30 uans MTO fpgeswazBenvel Cable Accessories
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REV, Ho. | ITEM No,

DESCRIPTION MANUFACTURER

MODEL O

uNIT

QUANTITY

CONSTRUCTION
SPARE (20%)

TOTAL

SUNCTION BOX FOR SIGHAL ESO RS DRILUNG MODULE (HS-10906),
EExe WITH TERMMAL MINIMUM § TERMEAL MATERIAL 31855, 24VD0,
TERMINALS SIZE 2.5 SQ.40, 1PE5 JINISUM 2 420, ATEX CERTIFIED T8G
AND INCLUDED LABELLED USING ENGRAVED TRAPHOLYTE PLATES

RED BACKGROUND WITH WHITE LETTERS,
TAD HO. SEBN-WPIS-016

VIA

5UM 3.31 uans MTO feg19518azidenves Junction Box

REV. No.

ITEM No,

DESCRIPTION

UNIT

QUANTITY

CONSTRUCTION
SPARE (20%)

TOTAL

REMARK

CABLE TRAY SYSTEM

STRAIGHT CABLE TRAY SIZE 400mm (W) X 100mm (H) X 3000mm (L)
(PERFORATED TYPE), MATERIAL | GLASS REINFORCED POLYESTER
(GRP)

EA (3mviea)

27

STRAIGHT CABLE TRAY BIZE 300mm {¥¢) x 100mm.(H) X 3000mm {L}
(PERFORATED TYPE), MATERIAL  GLASE REINFORCED POLYESTER
{GRP}

EA (3nvea)

25

34

STRAIGHT CABLE TRAY SIZE 200mm (W) X 100mm () X 3000mm (L}
{PERFORATED TYPE), MATERIAL | GLASS REINFORCED POLYESTER
(GRP)

EA (3miea)

12

A4

STRAIGHT CABLE TRAY SIZE 150mm.{W} x 100mm.{H} x 3000mem.i{L)
{PERFORATED TYPE), MATERIAL | GLASS REINFORCED POLYESTER
{GRP)

EA (3mfea)

72

1J1'7i 3.32 uang MTO fed19518agidanves Cable/Tubing Tray

REV. No.

1TEM No.

OESCRIPTION

£
5

QUANTITY

CONSTRUCTION

SPARE {20%}

TOTAL

REMARK

STEEL ANGLE 7G0IM X 750 X 9 THIK CS, 6 M/EA LONG

00

20

120

STEEL ANGLE SCMMOCE0MM X § THK, C8, 6 MJEA. LONG

250

300

STEEL PLATE FOR PANEL PLATE 10006 X 1250MM X 8THK. CS

3

C CHANMNEL STEEL 100804 X S08M X 500N X § THK, C8, 6 MJ/EA. LONG

7

FLAT BAR FOR ENGRAVED TAG, 50MM X 1000 X 6THK, C8

150

STEEL PLATE FOR DECK PENETRATION 15086 X 800M 6THK, CS

15

Ct

STEEL PLATE FOR EARTH PLATE Q00Mb X 6DOMM 6THK, 31658
(EARTH PLATE, BIZE 2600 X BORIM, 316888, QTY 1560 EA)

O RO I I R I

3

Uﬁ 3.33 Iand MTO o NT18az8enuad Support Steel

3.2.4.8 Technical Bid Evaluation

Tudumnaun1sange 3ndudesiin1sinvinienans Technical Bid Fvaluation (TBE) ety

n15UseLliuduAved Iminedunn (Vendon) lnen1siideyasneasidenainienans Datasheet

wndunaeilunsiruamiusients uwdnhdeyaseasBeafigdnuieduan (Vendor) laweun

Usziiulusuuuumsalseuiey

9819013 Technical Bid Evaluation ¥es Actuated Compact Ball Valves ivnis

WSsuiguswazdenved Vendor Vi9anuy
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Uil 3.36 wanafetheseasidun TBE wos Actuated Compact Ball Valves (#19)

v

3.2.4.9 Specification

Junisdniienansuuu Document flesuneseasidunanizlanzasuniuiaziniosiotn
U SEUU MsAnRaAIesiiodn 1drviiaciig q @ewaida sruunsadulniuasuda slufiegunsel
wIeszuuianildlunulngazeSuieseazBeaiieatu Code & Standard A4 luau vouLus

v Y a | = v Yo 1o BN
AMUABINTITIATUNAUA NITNAFADUAN 9 5'33J1‘L|ﬂ\1l=9ﬂﬁ'131/|9]@\1ﬂqiﬂ’lﬂﬂdﬂ"l‘ﬁuqﬂaUﬂq (Vendor)

3.2.4.10 Material Requisition
Junsdaiienarsuuy Document fissuiesieazidenienfuanusuinveuuagaiy
S A4 a4 o v o ) = 3
UnYolovounIniainvesgiviedusl (Vendor) N13nsI3d8uLaznadeU F99AUszaIRTas
nM3¥n Material Requisition ABtenansiauesimuasseayiduniinesorls 1y vwnuaziagald

Wusu Inenusdnvazionansoanidu 2 wuu

o o

1. Full Form uaneseaziduavesguniniiniediiediniineants nasgrunimualivisdsdouas
HU18 (Inspection or QC) WAz BNANTIY 9 11U T¥ULIAINITINEIURY T1eAUAUNT (Progress
Report)

[

2. Short Form uanesngazidenvasgunsalinsoddainuuunsn 9 d1uuinldiuauwuy Brown
Field w3e vuniinsiesduiuvseuilulaeinisdsegunsainisdlodansessuuiudiuau
2

3.2.4.11 Philosophy

Junsdnvienatsuuu Document M5y yeuLnveIULABITUNUSEUY (System)

¥ilase 9 wagnseulunisvinau (Scope of Work) 1y n15asne Platform fiszuuniuguiildlu

uriialvy fszuulsthe ssuudrses (Redundancy) finesnisldiugunsaleylstns uenaninis
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wanesIasIdundonnuAllasfuYeIIUTTUY WU N15eanuuUsyUULD osdudeanissuaumnth
JpudnNaNsIULAEIUlsinaeIntiae minaendain1stizanienndedluegials

lnggauszasAndnfien1sIeNsaUN TS fvuATaULUAYB WY 9

3.2.4.12 135390911 Cable Block Diagram

Wunsdavintenansuuu Drawing AleSulsn wsiusazidonvosansialdadile fum
gunsalinSesilo’n, Junction Box, Marshalling ua 1/O panel #1¢ 4 auluidrgmuau Tnausns
swavidealdy Diagram LLamﬂEjmﬂéaaﬁai’ﬂmu Service uaﬂmm‘fs']’qLﬂu%'auuaswamé’mﬂuﬁm

vasaeiallalunisinludnvinienais Cable Schedule

A18879 N1598NUWUU Cable Block Diagram MLanisneazidunvasagiaidalazuauian

AUSURABDUNISTOUD
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JUN 3.37 uaneiiegeseaziBenves Cable Block Diagram
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3.2.4.13 Installation Detail
\unsdaviienansiuy Drawing MldiludeyasvasiBundmsunisidonldtansis o Tu
nseRnLUUARAgUNTal 19U Field Instrument Wy anseaiAuangly (Cable Tray) ¥io (Tube)

gunsainsuanglyl (Cable Routing) N13finds Stanchion way N1sAAAS Junction Box 1udy

M8e4 Installation Detail WaninN15ARAIUBS 2”7 Pipe Support, Column Mounted Wag

Earthing

LY

ER_PLATE DETALYY o s =R
¢ BLAE DRI

gl]ﬁ 3.38 LanIwI8814 Installation Detail
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(HSTRUMENT TAG PLATE DETARS)

L BoEm sl

v
SOLUMN MOUNTED DEIML-R

{27 PP SUBDORT COFUME MOUNTES DETas o)

gtlﬁ 3.39 U298 Installation Detail (¢0)

MDEe N3ARRY Cable Support System ¥4 Typical Installation Ineldiduuuulunisy

drudszneumavaenla N159°99AN 9 way ansesAuaeln (Cable Tray)
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11 ANGLE STED

AT Bk oy §

T g
uk ot

1) JUNCTION BOXES SHALL BE ACCESSIBLE FROM GRADE PLATFORM OR WALKWAY.
2) CABLE ENTRY TO JUNCTION BOXES SHALL BE FROM BOTTOM .

3) THE COVER SHALL BE PROVIDED FOR MAIN CABLE TRAY TOP LAYER ONLY.

L STEEL SUPPORT (HDG

14O

gﬂﬁ 3.40 uARINTSAAR Cable Support
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NOTES:
1) DISTANCE BETWEEN SUPPORT SHALL BE 1500mm AS MINIMUM AND 3000mm AS MAXIMUM,
2) THERE SHALL BE A 200mm LOOP IN CABLE LOCAL TO INSTRUMENT
3) THE CABLES SHALL BE FIXED BY STAINLESS CABLE TIE (WITH PYC COATING)
EVERY 1000mm (FOR VERTICAL RUN} / 3000mm (FOR HORIZONTAL RUN)
4) SUPPORTS TO BE VALIDATED BY MECHANICAL/EQUIPMENT ENGINEER DURING DETAILED ENGINEERING

gﬂﬁ 3.41 uANINISARRT Cable Support ()
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3.2.4.14 Hook-Up Diagram
<) (% o H o v & v a ) (Y] & VY 1
LUUNTAANUDNEITUUY Drawing ‘VII‘UL‘Uu‘U’é]lluaﬁUaSLaﬂﬂﬂﬂﬁiUﬂﬁiLaaﬂi‘U’laﬂG]'N il IU
a W - e v v ) I3 ' « ' 2
ﬂ’liL‘UEJlIGIE]ﬂULﬂi@Q@JE]’JﬂL‘WE)I%ﬂ"lu’]’iﬂlsﬁx‘i’]um’lu’]G]Q‘L]i%ﬂﬁﬂ LU NISLYRURne Field Instrument

wiiuriauafssnlufanisiags Process Equipment #i1a q nilseazidunaesls

A18E19 NIAAAY Pressure Gauge Waw Transmitter U89 Hook-Up Diagram laennsifu

3 [ i v & ] 4' 1 d" A o 1 Y
mmmaqﬁimﬂumuﬂssmaumswaumammmﬁama’;mmasm

5 DY RARTERIAE $40 O BESIRLLATENS
o [T | mg W, [ %m
AR D 1 B WONDES/YSTS | PRICESE SUERRRE 00K DOUBREE DS

S/ (RO b BEY S, WOy
BB [N L 3 10 98
M oL

PRESTRE GaunE HOTES;

1, T pATROMENT WIHHACE DASNEY, BCUYS & NUtS SuSPLHEl
8¢ OEEs.

2. THE BTN WANE 1S OF B5M6 WOC

T AL SKRATON WMOMER SesLi B LODRED OREK.

4. PRIG W DL BE A% PER PROUDTT RARTRIAAR OIFEATEN
FOR PREG MATRIL, EC 383 Mt K100~ P~ GRE~ G003,

APPLICARLE TAGS
TR Y TS ML | SIRSE OESORPTEN | TEWE CLASS
[ Poeoangy | STRNENY S8 243

JU 3.42 uanensitensie Pressure Gauge



76

PRESSURE. TRANSMITTER

ELECTRCAL AL, T3 PLE
{420 mA, HART}

L =

T THE IRETRUMENT INTERFACE GASRET, SIS & RUTS
Wil BE SURLED BY PIMIRG.

2. THE CONKECTN FLANOE Wit THE sNGTRUMENT OBE SHaiL
HEE SHE WEL OVERAY DK TALE,

AL ISCLAYION VALVES SHALL BE LOCKED OPER.
. FOR YONTING TETALS SEFER 10 DHARING NG,
w~m~:c-m~m§ DR IRI05 - DK

S KNG MID SAAL B A% PIR PROELT FARTKIAR SPLOPCATION
FOf PPN WATIRUL DI N WA 2K SO W 50001,

£ ISSLATION ETHIP /80 THROR NEOPRENE RUBRER SEFERATES
SIANLISS STEL & WHD SIKEL.

Ry R0

5 KOS TAG WO SERVEE. TESIRFTON PP LSS
1 FTBENIs WY CAS 8IS

5UN 3.43 LaAIN3LWBUAD Pressure Transmitter

B rees | gy v,

ROTE 3 3 wBtemi3

SUCKIAEY 2" % 34% SUCKRUET 57w 344"

5l T & \

[y 0006 &

§~ B OF SRTESL SO UM FERALLATEN
R

1%@\ € Bt X S W

b TS SO ITEIPACE SANKETS.

BATS AND NUTE WRE BE SUSPLED BY PIRRG

2 TE CONKEITNG FLANGE WitR B mSTROMENT D8l
GHAGE AVE SNIHHL WELD OVBGAY N FANE

3 ML SIATON WLVES BNRL BE LI0K DRENED.

FOR WIRSTING IEYALY BEFER 10 DRRANG W
A 2 AL DR SO O,
% FIE VRME WEFTLD {307 NIEY WH TR,
FUE GHAL BE W MSTRUMENT VERDIR'S SCORE.

& TFEERENTIN, PORNCUNE MXTRUMENTS (N sRall
SEROCES ML BE MOUNTED BELOW PROTESS THRS R
CONKELTRG FEMRBTORNG Siatl, B UPRRDS 1
PROCERS TR,

TSV MED SHMA BC AS FER POOSRT PEOCLLAR SOCCRICATON
FOR BRORL MK, SR 5 M R O PO PN,

B OBATGY SRR 1787 TR0 REDIHE SUBBIR SIPTRAES
ARG S & WRD SR,

EPPLICARLE TAGS:
56 8 G SERACE DEDSRPNOR | PORE La%%

3 PER-DBIEY BB 8oy

3UN 3.44 uananN31WeNse Differential Pressure Gauge



77

{ S5 95 MSTERAL ST G IS TRLLATES
T

R R M DERTFUON Ll

R

45

1o

Rogsl

e, i,
B 508" ¥ SR

Jar
o S5~ G1-1 -4 TuKE NS OO, D00 TRL, 138
6% DO FIREES (et
i S RYes ]
¥ $ ] M (SSVEI-E PN ouGR U L 5%
W COURE FURUES, VTR
3§ 1§ Ren DEIASATY [HOOES WABRY BOT (NURE 316

YO ONE ¥ 1 W

1Y
Ao %—m—s« WS NG, LT T Lt
2

am

HOIES:

4, THE IRETRUMENT IVTERFALE GRSKET, BOUTS & TS
WhL BE SUPPUEDR BY PPN,

2. THE COMKETENG FLANGE Walk THE NOIRLMERT 09
SHRL RGE SIS WD OVER LAY OK FACE

X AL BIMATIR WOES SRl BE LOOKED OREN,

$. FOR MEMTIG QLIRS IR 10 IR M5
N T S OB N B S

5. OB I ey B AS PR PROELT RIETCUL SPCOREATEN
FOR PG WUTRSL, D00 WA MS-2TK- (- HPE R SE~ LY,

6. SOADON STRP 1780 THOK WEDPRENE MUERER SEFERAIES
STRESS STENL & WD BIEEL

R S N SERACE PPNS [AS5
NG, DERHPTON

1 FDESST WY W 085

Z PI~DRAOK TEY WER Rized

5UN 3.45 UaAIN5LWBNAD Pressure Transmitter

3.2.4.15 Instrument Layout

WHunsdavilenansuuy Drawing 1‘7{LLamﬁumﬁmeﬂ%qﬁai’ﬂLLaquﬂiiﬁLﬁaaame
A13AARS Junction Box wie 1/O panel saullufesnuuuidunisnisiuanewaida (Cable Routing)
LLasqumcﬁiaﬁummmﬁa (Cable Support) Imaqmﬂismﬁwé’ﬂLﬁav‘hﬂ’]sé‘fﬂﬂduawLﬂL‘ﬁa (Cable
Grouping) L9 ﬁaqﬁmﬁmﬂdm Ty 1auuae Power Cable Way Analog Cable iws1gaaniinsz i
Inalu Power Cable p1atfinday1sunau (Noise) wasuniudeyaadld 4 luuisud i
31889 8AAETN15¥1LoNA1T Junction Box Layout, MCT Layout, Cable Tray Layout ka

Tubing Tray Layout W8naanaINAULNEAMNEZAINLAZIIERDAULILY
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#1198 149 Instrument Gas, Control Valve wag On-Off Valve 91 LAAI# LAY SUUTU

Mezzanine Deck

it

s, SN W
g0 RO e
o TR BN

S B

MEZZANING DECK PLAN
108 B (+00TAD ¢ (4120450

gﬂﬁ 3.46 LaAIFIDEN Instrument Layout

3.2.4.16 Wiring Diagram

Jumsdaienansuuu Drawing fiuansseasienmaidousoasdyaudig  fadu
uRuAMLARINSRRAE Ay IanAS asle TalUIuR s UUAUANLAY SanI ez B a1 d D
Tdanednyanausziavle Whenideusodyan (Terminal) ila lnenUseasAnanfonanianisee

TNl inindsszuumunuaueanuuuie i saldauldnuieanis
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3.2.4.17 Loop Diagram

[ dl A o

Licj‘lJﬂWi‘\]UﬂVT’lL’e)ﬂﬁ']iLLUU Drawing ﬂLLaﬂmaaz@mmiﬁfamﬂammmmsawmmmg

g7

¢ o 4 £ a d' 1 LY & a A o
Q‘Uﬂimﬂ’]UF‘]NVILﬂ EJ’J‘UE]\‘}IWEJLLE‘IVN?’]EJa25LE)EJG]ﬂ?iL‘UEJSJG\E]ﬂ’]EJﬁiyliy’]mﬂiUVN’N"ﬂiﬂ’]ﬂLﬂ'i'é]\?ll’f]')ﬁ]lﬂ

fleszuumunu LU nsiedyaaAIuAn Control Valve fae Pressure Transmitter dedayaynod
Tésguumunududu Tneinsudansseavidunvesanedyaia 1wy Joans sdavesans s1uau
anenly uazyeweusedyayailuf Junction Box luaudisduneiiuead Marshalling Faunnsing

Y

U Wiring Diagram Muansnsieusedtyeyraunnnganialudadngnnilawiniu uag Loop Diagram

€

3zyderene 9 AfosNsuansUL Human Machine Interface (HMI) dhiinnsuansdayasylsth

9

2N

a [ a A [ v (Y a o o ¥ a 1 14 A
191900 UNTULATBILDIA MU UAIA LI LEAINUEI9 HMI Tudiunisudaiau (Alarm)
#1199 WU Alarm High 4ag Alarm Low usna1nilonaaguanida Loop Control 1y PID Control

A 19U LAAS Sensing Element wag Final Element 1udiy

3.2.5 TURDUNITAAAILASNATOUSTIUY

TudunauanyeveIUeNLUUNINIAINTTIABNSAAAILAZNAABUSEUY (Construction
& Commissioning) Inglutunaulidanisuiienals Documents wag Drawing 7 bAoanuuuls
luaia4 Detail Design u1vinisneasis lnedunsunisneaiienavdasiniseanuuuiiuiuly

a | a M oY ' 3 A eyl Ly ! : : '
MeavausdIuioalilieonuuuliluyie Detail Design w3 edoyataa Detail Design lal

t' 4

gnaeaumglvidesdinisudluwuy Snitlusewineneatedadesiinsaaunuamainlunisieasng

v

I3
o

Tignaesmmieanuuuld FedndudesfituneulunisnsisdouresruusiazUssianiiteysznau
Wuenanslunisdaweuanu i in15vh Site Acceptance Test (SAT) vasaruA3esdng wie n1s

< (% 1 o : A [ v
AFIYAT Y YIUAIUNITNN Continuity Test 1 UunU
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3.3 JUABUNTINYILBNENTVBIAazIUSIaA

3.3.1 CHLORIDE GUARD BED CHLORIDE INJECTION SYSTEM %74 FEED
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E‘U‘ﬁ 3.47 wapN PFD 9923 CHLORIDE GUARD BED CHLORIDE INJECTION SYSTEM

90 PFD wudduiidesnsiiuvieudlufe Catalytic Reforming Unit Feed Section wag
Catalytic Reforming Unit HP Separator Section ﬁgn Cloud 1 TnepseulunvassiuiAewns oy
unwaLiad1m¥u Chloride Injection System nsgnnldmmuaninudasnislunisdiu Chloride
Guard Bed way Chloride Injection System Tunszuauniswdniy dedadunisviaulutuney
FFED dauraesszuudosimsinwosnuuuseitoyszidumldanelunisyilasenis=30% u

Teyausznevdweulvignalunisdndulasonuuuneasneasslutig Detail Design saly
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31]17; 3.48 Lane P&ID @11 Catalytic Reforming Unit Feed Section

somtien
e

et

S

2 e R

31]1'7; 3.49 uae P&ID @21 Catalytic Reforming Unit Feed Section
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i G xcs wexcrons et i
T HER s ¢
IR oy
<4
@ [
A
e
VY
@
o o
pEE ——h
1
e '
s
e sk -

Ui 3.50 wana P&ID dau Catalytic Reforming Unit HP Separator Section

u

910 P&ID Wyl @9u Catalytic Reforming Unit Feed Section ﬁqﬂﬂﬁﬁﬁﬁ'é’fauﬁ'uﬁa
Pressure Gauge (PI) 1 #3 uag Pressure Relief Valve (PSV) 1 67 @u Catalytic Reforming Unit
Feed Section wuinhiflgunsalfideafinusifissusiinisusudoyal vidutiagtude Pressure
Gauge (PI) 1 %3 wag Pressure Transmitter (PT) 1 67 waz @1u Catalytic Reforming Unit HP
Separator Section WU’J"]ﬁQUﬂSﬂiﬁ‘ﬁ'adLﬁlmﬁa Pressure Gauge (PI) 6 §13, Pressure Indicator
Transmitter (PIT) 2 % 1, Differential Pressure Transmitter — Diaphragm Seal (PDT) 2 67 wag
Pressure Relief Valve (PSV) 2 ¢ FadlusisaziBenditinlusnriienars Instrument Index & 1/O

List ludusiely uenaniliitaludu Catalytic Reforming Unit Feed Section Ffiudn 1 ¢

WoL11lanILUIUNTUALAIIUADINITINNNNTEIU PFD tay P&ID w&azauisarludasin
LONAITATUT LA SUunuaunune lulusianild Deliverable A @ Instrument Index & I/O List,

Datasheet, Material Take-Out (MTO) wag Material Requisition

o v A vo v o L% o = IS (% v
1NN15YIAMULLY P&ID V]l(ﬂiUll’]LLa'J‘VHﬂ’]'i‘UU‘U’]‘U'JULﬂiEN&JE)'J@LL@% iyiyﬂi’lﬂ‘Uﬂ'ﬁ

IAVI0NANT Instrument Index & /O List a1n1ueanwUy Datasheet vauas0wlaiausiazfily
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Tusuii desn1sve351a1 Tudruves Pressure Relief Valve (PSV) fin1seuiaidavinleTusunsy
Smart Plant Instrumentation (Intools) Lﬁ'mﬁuﬁayjalﬁﬁumiﬁﬂﬁ’] Datasheet ka2343 AN
L8Na13 Material Take-Out (MTO) 1umsﬁm°wmwaqqﬂﬂizﬁm?aﬁai'ﬂ’tumﬂaﬁml,ﬁaﬂisl,ﬁu
ERIGERT

Tun1seenuuy Datasheet ¥849 CHLORIDE GUARD BED CHLORIDE INJECTION SYSTEM

finw1903a97n Piping Material Specification ¥83gnA1 4 slun1sguursiasyie (Pipe Line

Number) Wuiﬁdauﬁﬁaamuﬁmm‘%‘lmﬁa%agiuu 4"-P-3134-B21A-N

A15197 3.7 wams Class Index ¥84 Piping Material Specification

Attachment 01 - Class index

i Q ammmm

Hetts bt e ie.Oh i

CWR : COOUNG WATER RETURN
HOWS : CODUNG WATER SUPRLY
FL: HYDROCAREON FLARE

0 FUBL OIL

HG: HYDROGEN GAS

9 : INDUSTRIAL WATER

G ; LOW PRESSURE CONDENSATE
IMC : MEQIUM PRESSURE CONDENSATE
NG : NITROGEN GAS

A PLANT AR

FREATED WATER FORPROCESS

R : AMINE RECOVERY
BW : BOILER FEED WATER
SOHEOURRATER
ICD ¢ DRAIN LiNg
51 mmmmm

hnaais

REV| CLASS SERVICE RATING | FacwG] DS CHNOMON e | BASE  TCAT pre
= m Provs {boarg) MATL T {2 e SAATL ) Naote
2 |BIAZN [P PROCESSWITY DROGES LIS RF 120 13max} KCS 30 0515 1S-80 05 mﬁmmﬂ ISMLE
(NACE) [A: AMINE Livg Simex)] 78 26 [s40 Jos mxmm sMLs
, | RSTL
TROGEN.GA an 78 l-ta  ls30  |csasTMawscas Jsuis
SLOP : OFF SPEC PRODUCT SLOPS 18~16  |sTO mmm SMLS
SOW : SOUR WATER s
O ¢ DRAINLINE
R: AMINE RECOVERY
4 [BIAZP | LHEE e
AANE YO SR T3 B0 | 1o KEs T LN T syt S
L : HYDROCARBON FLARE 2imax)] 78 6 |s40 |csatss SMLS
374 1
2 |B2IA P | PROCESS FLUID {NON CORROSIVE) DLAG  IRF 1w A2 Fman) C8 1R7 052 S80  [CSAUGE SMLS
H2: 2 RICH GAS :.wmuj 258 312|540 |csasie SMLS
g:mmmmm w8 | 298 1416 520  |coans smis | 1
. BOILER 4 5T0
mmmmm 18~18 s A52.8 suis | 1

\ean1519 Class Index 9gamnsagMeazidenves Pipe Miflvunn 4 19 Rating 3004 RF 14Yan

Carbon Steel diaunun (Schedule: SCH) S-40 I%Lﬁu%’a;ga‘lumﬂﬁaﬂLﬂ‘%laaﬁai'm“luehwialﬂ

n1s1den Pressure Gauge (PI) Tuduves Gauge onuwuuwila Bourdon Tube #l43and

¥1910 Stainless Steel nsnzifiganaiuanuionts 1 Range Tuniseudeyadl 0-40 bar ivens

oudeyaiiiensiy Range N19YIUYBIAIINAUBLT 27.2-32 bar dIufidua Process 13U Ring
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Material wag Pressure Element Material Lfﬂ'aﬂﬂl{ﬁaﬂ 316L Stainless Steel Lﬁa\‘lmﬂ Process Aa
Hydrogen Chloride Tifuufadeinudufiviazdnnsou uas msﬂaaﬁmf’maw!mﬁaﬂ IP65 3
nsdestuiiissnedmsuaninuindeuiidoanis Inoinatanusuin1sindsuuy Direct
Bottom Connection ausuuUn# @11 Manifold Valve lefuuu 2-Way Manifold Valve tws1e

v A le v P o o Y
m@ﬂﬂq'ﬂﬂﬂﬂ@ﬂ’ﬁlﬁa‘u@ﬂ Process 1NNAaIN1TiUasUNIDNBALNAINAINUAU

n13tden Pressure Indicator Transmitter (PIT) Tudiuves Transmitter Waanvila In-line
14¥aqfviia1n Aluminum 7l Epoxy Coating insnziftesneiuaudesnis i Range lunseu
foyatl 0-40 bar ilemseudeyailiieinsnz Range ANNFLYBINSEUILUNSHANDET 27.2-32 bar
nstlesfiuthuagiuien P65 fnmstostuiiiismedmiuanmuwiadouiisonis g Manifold
Valve 14uuu 2-Way Manifold Valve wmsigdaanisilinUanislvavas Process mindasnisivasu

MID0DANITIUALALNDS

nsiden Differential Pressure Transmitter (PDT) ludau Transmitter donviindii
Diaphragm Seal W31gaanUWuun1u General Specification Wag Diaphragm Seal IVATQVIITINCIGR
Inaluszuvsenaniaiesdieamuiuiislifoduiatuidosietnlnenssdsliliintgmnisgn
siu Tun1sildenanueIveIvie Capiliary #94M31UANE12UB983 Chloride Guard Bed Reactors
U BIAAALILAINEIIAN Process Data Sheet definnuenivszunas 8100 Jadwns dru
Diaphragm Seal 1&onaiin Remote Diaphragm 78w Flush Flanged Seal Iﬁfa@L‘fJu ale6l=5ST

warlddanuuu PTFE INS18MUNISAANoUTaIansiaillaa
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File Mcd}:tes Edit  Actions  Options - Reports - SmartPlant -~ Tools - Window Help
208D eSS TG O
[ G2 nstrument ndex Mockie | EG5process Dato o | et vate processOota -psv0zs - | (2] Caatabonoe Relef Vv Coladabon -Psv-021 - !

= T —
Fiuid phase: Single phase ~] Linesize: T
Fid name source: User defned <] = [ e s
Flud name: Fivdrogen
PROPERTIES, — - - -
Shomal _ @Maximum Relief Valve Calculation T o
Pressure: P22 [ [Dar] ke o ik
Temperature: P72 [ oC | | ASME capadity certification: Sizing basis:
Constant back pressure: f o] | [ =] Plodked fiow
Variable back pressure: f bar | | Yahve style: Heat absorpbon factor (F1)
[Conventonal =
Use rupture disk at the inlet? Effective coefficent of discharge (Kd):
v =] Default

Capacity correction factor due to back presaure (Kb): Combination capadity factor (Kc):

B ity ,__.Eaifcl———_! _—:—I ! Correction factor for back pressire (Kw)
e |

Fluid discharge to:

|| calaated area: Selected avea:

Body material: I
Pressure: a7 [bar i=]
Temperature: E °C ot
Density: ko/m? v
Specific Gravity:
Compressbilty:

SIZING DATA
Report fiags: [Density ~I[ [Molecular Mass =
Pressure fvacuum: [Presswe <] morelnfo... Properties at releving conditons:
et B = 1 foses e =T Dentity? F7 7 Wom ]
Valve set vacuum: [T b ~lleeee =] Spedhicoravity: PUB~
Accumation: pr % Molecular mass: g~
Maximum discharge: mih vi[éfow =]  Ratoofspedfichest: [1.375
Case (frejnon-fre): Non-fre Viscosity: [ — Wl =]
Area (fire case): [ieeain® v Compresebiity factor: {to1
Non-fire case: Temperature: B Fie >

HEEEE AR LD A B8

31]17; 3.53 wansn1stuauainulusunsy Smart Plant Instrumentation (Intools)

il e Ao
 Relief Valve Calculation
- L ] e S i i
ASME capacity certification: Sizing basis:
Al | PBlocked flow
Valve style: Heat absorption factor (F1)
7,| [Bellows =l
| Use rupture disk at the inlet? Effective coefficient of discharge (Kd):
? [No ~| p.6s Default |
I Capadity correction factor due to back pressure (Kb): Combination capacity factor (Kc): 'l
1t [T caleulate ] 1
Correction factor for back pressure (Kw)
3 I Calculated area: Selected area: Area designation: I
|| b.3827 in? jp-503 in G
1 Calculate Help

U 3.54 uansnisour Kd lunisAuam

fin Kd Ao co-efficient of discharge MlddmsuAmamNsaALgUesUTINsinalusie Nozzle
93¢ B9 Kd 1 Badnlndnisivalusie Nozzle Tugaumiunndu dau PSV Saiien kd foanin 1
A10879 19U 11R35 U AP iR Kd=0.975 uag Kd=0.65 dwsunsaifnidufguazvesnan

AUFNU
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WalamuannsAuiaueslusinga wuin Area designation fe G udhudanise
Flanged Steel Pressure Relief Valve 184 API Standard 526 @unsaiden Valve Size uag Flange

A (-] v L o { g v
Class Mysnzauuai1teyaludnvin Datasheet Litovasianlowiu

A151971 3.8 UARIAIIS Flanged Steel Pressure Relief Valve

Table 5—Spring-loaded Pressure Relief Valves
“G" Orifice (Effective Orifice Area = 0.503 square in.)

Materials (2} |Valve Size | ANSI Flange Class Maximum Pressure (puig)
Conventional and Balanced Bellows Valves
Spring Materials (3)
Low | Carbon | Carbon | Carbon | Hish | High Q@WW

Temper- | Steel or | Steel or | Stesl or | Temper- | Temper-
ature | Chrome | Cheome | Chrome | atare | atwe | Conven-

All Alloy | Alloy | Al Alloy | Alloy | tiomal | Bellows | Centerto Face
Sw:(f Steel | Steel | St 5 Steel | Valves | Valws | Dimensionsn}
01225! by ~4530°F | ~75°F | -20°F | 101°F | 451°F | BOI°F

ce by to 1o to o | to to
Body/Bonnet Dutlet Inlet | Outlet | ~76°F | ~21°F | 100°F | 450°F | BOO°F | 1000°F | 100°F 100°F | Imlet | Outlet

Carbon Steel 14,63 150 | 150 285 | 18 80 285 20 |4 |
VSGIM | W00 | 150 285 | 285 ] 285 225 20 |4 |
11563 300 | 150 740 | 615 410 285 2 | & |6
11563 600 | 150 1480 | 1235 | 825 285 220 |4 |8
11563 900 | 300 2200 | 1345 | 1933 740 7 | 94 | 6
263 1500 | 300 3705 | 3080 | 2 740 a0 | e | e
263 2500 | 300 3705 | 3705 | 3430 740 40 | 6 |

Chrome 11563 300 150 310 218 285 230 i | 6

Mcﬁ{bdcnmn 13263 600 150 1015 430 285 230 4% | &

Sres 11%63 500 300 1325 650 740 470 Ty | &%
2G. 1500 300 2340 | 1080 740 470 64y | 6
2G3 2500 300 3705 | 1800 740 470 sy | 6y

Austenitic 14,63 150 150 275 275 275 180 80 20 278 230 L |

Stainless 11563 @ 360 130 275 273 275 130 30 20 275 230 &5 | P

Steel 14:G3 300 - 720 720 720 4935 420 350 275 230 4 16
14,63 600 150 § 1440 1440 1440 975 843 700 215 2 4 | 8
13 900 300 | 2160 | 2160 1 21601 1485 | 1265 1050 600 470 4 6y
263 1500 300 1 2450 | 3600 | 3600 | 2480 | 2110 1750 00 470 & | &
253 2! 300 § 2600 | 3600 | 3600 | 3600 | 3520 | 2615 720 470 s | 6%

. |Nickel/Copper 14:G3 150 | 150 Mo | 1401 140 140 wo | 4 | e

£ {Alloy 5) ULGI | 300 | 150 40| 40 140 149 Mo | 47 | @

g 11563 300 | 150 360 | 360 | 360 140 Ho |4l |6
131363 0| 150 W 0 T 140 He | &y |6

: lanoy206) 14563 Lo | 1% 230 | 130

230 830 | 4 |
LG @ 150 230 180 230 230 |4 | ¥y
15G3 300 130 600 465 230 230 | 4% |6
1563 600 150 1200 930 230 230 |4 |6
114563 300 150 1800 | 1395 800 470 | 4% | &4
26 1500 150 3000 | 2330 600 470 | s | 6
263 2500 130 3000 | 3830 600 470 | &5 | &,

91N1IUIRY Material Take-Off (MTO) lngUszunnainuuuuaztayanie 4 NdUsenay
wialilausunalndifesiundesddaseangn dwmsunisusaifiunmanz30% lneondedoyanisaniy
Site Survey veailinaiu lagmilun1sdnin MTO fesiidayaann Installation Detail, Hook-Up

Diagram iag Typical Installation
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3.3.2 REDUCTIONS OF HPU HYDROGEN TO REFINERY FUEL GAS SYSTEMS %24
FEED

31]‘1‘7; 3.55 u#@ng P&ID ¥89 REDUCTIONS OF HPU HYDROGEN TO REFINERY FUEL GAS
SYSTEMS

270 P&ID @usineaenisiiuiuvsaws luAefadn1suiiy Control Valve (FCV) 1 @7 wineliild
N15N9IURNNTNABIN1S Lol Process Data W3 medudn (Vendor) 4mvin Calculation Sheet
T Control Valve iiiaidudayalun1sdnsin Datasheet an1udnsin Material Requisition U®

A iNeyIMsUs Ul

Lo 1aNTEUIUNITHAEANADINITINNNITEIU PRID Wa13zaunsauludayienans

mudtasunusunine Tulusieailll Deliverable Ao Datasheet way Material Requisition
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-3/8 inch 31655T Tubing & Fitling Swagelok
~Test & Mill Cerificate

Ho tyle:
Design Temp: TodegC ﬁmgas 0-60 puigi0-4 bar
Design Press: 27.5 barlp) O Direct
End Connect/in/Out; CL%@!%F f‘wr Fig :
Material: wee
Ports: 1
F‘ﬁ ?i{%&ﬂ”
urber: g%
age Matl:
Retaimr Matl: CBTCu 887
Bushing Mati: S17400 587
Seal Ring Matl: S3600 SS5T/ICoCr-A Seat
VALVE PLUG
Material S31600 S8T/CoCr-A Seat
Guiding: Post
Balance: Unbalanced
Shutoff Class: ANSICLY
Port Size: 1/2 inch
Characteristic: Micro-Form (Eq Pct)
ﬁtem h&ataﬁaaf $31600 §8T
St 2 318 Inch
n
248
Single PTFE
4 NoNo
Bolt, 8cnmet SA-193-B7 Studs/ZH Nuts NCF2 Shutoff Drop: B bar
MQ SS5T Pkg Flg, 58T Studs & Nuts
Actuafor: Spring & Diaphragm
TypealSize: 667/301
Travet. 314 Inch
Bench Set: 14.30 psi
Push Down To: PDIC
Supply: Air
To Actuator: 0 1o 33 psig
Fails Valve: Close
Handwheel None Wax Hated Cv: 548
Varable Name Min.
Mass Flow Rate Gas (w) 34.308 m 307532
intet Pressure (P1) barig} 24010 24010 24010
Pressure Change (6P} bar 19500 19,900 19.900
{inlet Temperature {T1) deg C 38530 38.530 36530
M Gg M 2018 208 2016
Specific heats ratio (gamma) 1.419 1.419 1.418
Dynamic Viscosity (Mu) cP 0.008 0.009 g.009
Sizing Coeflicient {Cv) 0.323 0.5%0 3080
% Open 20 45 a0
Valve LpA(LpAsValvet m} d8{A} 55 66 81
NQTES
ow
-Airset BTCFR Wi Gauge

gﬂﬁ 3.57 w@mg Calculation Sheet w84 Control Valve ﬁﬂﬂéﬁmi‘i’laﬁuﬁ’l (Vendor)

lagidaya Calculation Sheet M@ ngImutedudn (Vendor) 119mvi Datasheet Tne
lutenaisaSuredayaves Control Valve LU 93 uAof2918 10 ualin Globe Valve Ineld

AMANYEN1SIaLUY Equal Percentage 1469 (Actuator) WuU Spring & Diaphragm wagld

Positioner WuU Direct Action IaafiAn Process Data miﬁ’mummgﬂﬁ 358
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Item Notes:

Sizing Type. Gas Flow is Turbulent Solving for. Cv Noise is IECAerodynamic Flow is Mass
Variable Name Units Min. Norm. Max.
SERVICE & SIZING

Gas Hydrogen Hydrogen Hydrogen
Inlet Pressure (P1) bar(g) 24.010 24.010 24.010
Pressure Change (dP) bar 19.900 19.900 19.900
Inlet Temperature (T1) deg C 36.530 36.530 36.530
Mass Flow Rate Gas (w) kg'h 34.309 90.000 307.532
Pressure drop ratio factor (Xt) 0.686 0.622 0.607
Pressure Recovery Factor (Fi) 0.910 0.910 0.910
Valve style modifier (Fd) 0.120 0.188 0.390
Atmospheric Pressure kg/cm2 1.033 1.033 1.033
Dynamic Viscosity (Mu) cP 0.009 0.009 0.009
Specific heats ratio (gamma) 1.419 1.419 1.419
Molecular Weight/Specific Gravity M 2.016 2.016 2.016
Inlet Compressibility Factor (Z1) 1.000 1.000 1.000
Pipe Size Up in 3 3 3
Pipe Schedule Up 40 40 40
Pipe Size Down in 3 5 3
Pipe Schedule Down 40 40 40
Nominal Valve Diameter (dv) in 1.500 1.500 1.500
Aerodynamic Distance (Rn) m 1.000 1.000 1.000
Sizing Coefficient (Cv) 0.323 0.890 3.080
dP Choked bar 17.399 15.766 15.402
dP/P1 Valve 0.795 0.795 0.795
Fp 1.000 1.000 0.999
NOISE CALCULATION

Valve/Trim Globe/Angle Globe/Angle Globe/Angle
LpAeTrimim dB(A) 55 66 81
LpAeOutletim dB(A) <50 <50 <50
Valve Lpa (LpAe1m) dB(A) 55 66 81
Valve Lpa (LpAeRn) dB(A) 55 66 81

‘1J17'|' 3.58 wdmg Calculation Sheet 999 Control Valve mﬂwmwmﬂaum (Vendor) (a®)

Flow Coefficient vs. Valve Opening

6
4
Cv
2
"
0
0% 10% 20% 30% 40% 50% 60% 0% BO% 0% 100%
Valve Opening

Product: EZ Valve Size=NPS 1 1/2

Trim Style/Charsctenstic=Micro-Form (Eq Pct)

Port Diameter=1/2 inch

v Floow Data
o Min

e O

oo W2

Travei=3/4 inch

1J‘17; 3.59 wanans vl Flow Coefficient wag Valve Opening 494 Control Valve
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5UM 3.62 uans P&ID 8 HYDROGEN RECOVERY (5i8)

MnAuRsInsheannisaydenialalasiaulussuulsinduuialagnisiuiandufuain

FGTU#2 dalulsi HPU

Lﬁ'amwmsmumiﬁgwmLLaxmméfaqm'sﬁfmﬁulaﬁqﬂmaﬁﬂﬁ KO Drum wu731d
\nTesiiotnfisiosnsiiiuvionun 12 & faif Control Valve 1 #73, Flow Element ¥1in Orifice Plate
1 #1, Flow transmitter 2 #7, Shutdown Valve 1 3 Usenaumae Solenoid Valve way Limit
Switch Open/Close, Pressure Transmitter 1 6 3 W@ Temperature Transmitter W@ ¢
Temperature Element 1 §1 91nmsvianuidla P&ID Aildsuiudhnsiusuiuaiosiiodn

wazdy1dlun139nienans Instrument Index & I/O List wae Material Take-Off (MTO)

910 Site Survey tiaggunsalidegnduviala G91u2u Spare ¥89 Junction Box

\geweriugUnsalfiiesmsasiiuvield uenninsdunanishnsauasiumisiidesgunsal

T fududdglunisihludavih MTO
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gﬂﬁ 3.63 LAAINISAAAIYBY Transmitter LWUY 2”Pipe mounting

NUN 3.63 NuIIENYULNISAAGS Transmitter UU 2”Pipe mounting in135#e Tube

2 v o v a ¢ Y 1
89NU191N Process Line LLag Wﬂququma\ﬁﬂWWﬁ]gLﬁUfﬂﬂ 4D-4103 Wm@QﬂqiLWQJlauLﬂs@ﬁuaaﬂl%m

5UM 3.64 uand Instrument Air My Spare

lasand Control Valve uag Shutdown Valve (On-Off Valve) 33Ao3il Spare v89

& P < v W Y o '3
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Relief valve Calculation

P5V-023 -
Caset
Chloride guard bed reactors A

The Relief valve is sized according to  API RP-520 {2000)

State: GAS
Fluid: Hydrogen

Unit Value
Required relieving capadty kg 1470
Set pressure bar-g 32
Constant back pressure bar-g
Variable back pressure bar-g 3.2
Qverpressure % 21
Baromelric pressure mbar 1035
Temperature C 167
Specific heat ratio 1379
Density kgim® 3.502
Molecular mass 3.262
Sizing basis
Valve style Bellows
Rupture disk(at the inlet) No
Resuits and Coefficients Unit Value
Calculated area in® 0.3827
Selected area in® 0.503
Qrifice designation G
Selected area capacity 1kl 1932
Discharge correction factor {(Kd) 0.65
Critical flow coefficient {C) 354.2
Back pressure correction factor {kb) 1

- Default: Constant Back Pressure = 0 bar-g

{Domain: SPRC Cakulation Sheet - Relief Valve
Tag Numbaer: PSV.023 -
Ho, 1 By Date Deseription Signed By |Doc. NoaBSV023 « “Lh

31]17? 4.2 1d@m3 PSV Calculation
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General 1] _TagNo | P&ID PSV-023 7068-300-500P
2| Service Chioride guard bed reactors A
3| Line No } Equipment No. 2°-P-3142-B21A-N
4 licable Code Ambient temperature
5 :%on Area Classificaion | ATEX Carification Pressure reliel I |
Pipe Line 6] _Inlet ne size/schedule | Outiet line size/schecule 2°/5-40 4°/5-40
7 Pipe class_Iniet Rating Inket Material Inlet B21A CL300 CS
8| Pipe class Outlet Rating Outlet Materisl Outet A21A CL150 CS
[Fiud 9] Comosive Erosive Toxio YES NO
|Properties [ 10
Design 11| Pressure (minimum) Pressure {maximum) bar(g) 32 bar(g)
Conditions | 12| Temperature (minimum) Temperature (maximum) *C 65 *‘C
gree'ssure Jf%' St pewsmire bar(g) 32
15| Fiuid name Hydrogen
16|  Fluid type Gas
17|__SP Gravity @ Oper_Cond
1 Operstive viscosity oP
1 Moleculsr weight 3.262
20| Operating pressure barig) 272
21| Relief pressure bar(g)
22| Operating tempersture ) 37.2
23| Relief temperature 'c 167
Process 24| Back pressure type Variable
Relief 25| Constant back pressure mbsrig)
Conditions | 26| Varisble back pressure bar(g) 3.2
27| _Relieving quantity m’fhr
28| Compressbility factor 1.012
29| Density
30| Required capacity m3/hr
31| % Aliowable over pressure % 21.0
32| Contingency
33| CpiCv 1.379
34
35
36| Cslc. orifice area Standard VTA in* API 520
Calculations |37| AP Orifice Area ASME Orifice Area in’ i’
Selection 38| Orifice designation AP 520 Standard(*) API
Setting 39| Rated relieving ospacity | Standard | m3mr API 520 ma/hr
40
41 | 2
Connection | 42| Inlet conn. type | xm__t_:_w___{_mmn RF Flange | WS | _ASME 165
43| Outletconn.type | Outiat size/ rating Outiet flange finish RF Flange [ 3 | _ASME 16.5
44
45
Material 46( Body materisl Bonnet matensal Ccs Cs
47| Seat Disc & Hokder material Spring material 316L SS Alloy Steel
48| Nozzle material 316L SS
29| Beliows material Inconel 625 LCF
50
Valve 51[ Vaive type Bonnet type Beliow Close
52| Cap Lever Screwed NO
53| Testgag/Rod BeSows YES YES
54[  Extended Sest szing VTA
|Basis 55| Design Code Pressure Relief ASME SECTION Vill
56| Upstream Rupture Disk
57
56
Accessories |59
60
Others 61] NACE MR 0175 Sketch Technical spec. S >
62
QA/QC 4] Minimum requirements Code stamp See ITP -
5 PED class Mfr_Std
66| X-Ray on BWE | _XRayonweding | X-Rayonbody See ITP |__SeelTP | SeelTP
67
Valve B8] Manufacturer T Model [ Assembly weight VA T VIiA [ VIA

g‘lh?i 4.3 1.@mg Datasheet 984 Pressure Relief Valve
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General 1| Teg No | P&iD PI-104 | 7068-300-005A
2| Service Perchloroethylene injection Fump outiet pressure
3| Line No./Egquip f No. Ambient temperature 1/4" Tubing
4|  Function | Ares Classification | ATEX | {
Pipe Spec. 5] inlet line size/schedule and ID | Outlet line size/schedule and ID mm | mm
8| Fipe class | Rating Fipe matenal
Fluid 7| Name Type PERCHLOROETHYLENE Liguid
Prggerﬁes 8| Corrosive ] Erosive Toxic
Design 9| Pressure (minimum) Pressure (maximum) - bar(g) 18.5 bari(g)
Conditions | 10| Tempersture (minimum) Tempersture {maximum) - *C 80 *C
[Process i1 Units é Minimum @ Normal é Maximum
Operating 12| Pressure bar(g) 16.8 bar
Conditions | 13| Differentis! pressure mbar
14| Temperature *C
15| Tempersture st gauge 'C AMB *C
16| Viscosdy cP
17| Pourpoint °C
Gauge 18] Type Bourdon tube
19| Caibration Renge Dial Size 0-40 bar 100 mm
20| Disl Color Housing Matens! Black lettering on s white dial Stainless steal
21| Ring Mstens! Blowout Protection Stainless steal blow-out back
22| Window material Pressure Element Matenal Laminsted safety glass 316L Stainless steal
23| Socket Matenal Instrument connection 318L Stainless stes! 1/2° NPT
24| Movement Materisl Over-range Protection Stainless steal 1.3 x full scale value
25| Nominal Accurscy Liguid Filling Cisss 1.0 Glyscerine 99.7%
28| Red mark @ design press Adounting Direct buttom connection
27| Ingress protection IP 85
28
29| Design pressure Design temperature VTA bar(g) VTA *C
Diaphragm | 30| Msnufacturer Adodel
Sesl 31| Type
System 32| Diaphragm size Diaphragm material
33| Flange/body material Process connections
34| Flange size Bolting / gasket matensl
35| Flange rating Fiange finish
38| Fill fuid Fill fluid opersting temp. range
37| Matensi of Wetted Parts
38| Design pressure Design tempersture
39
40
41
42
43
Manifold 44| Manufacturer Adode! By Other
Valve 45| Type Body mstens!
46| Tnm matens! Facking msterisl
47| Process cor
48| Drain/Vent connections
49| Bolting mstens! O-ning matenal
50| Standsrd Tamper proof
51| Design pressure Design temperature berig) °C
Accessories | 52| Pig tail model Matensi
53| Gauge ssver model Aatenal
54| Swivel sdaptor mode! Aistenal
55| Pulsation damper model Mstens/
56| Stainless Steel Tag
57
58
50
80
61
62
683
64
|Bracket 85| Bracket type Bracket code
86| Bracket matenal Bracket bolting matensl
Others 67| NACE MR 0175 Sketch Technical spec. - -
68
QA/QC B89 AMinimum requirements See ITP -
70] Celibration [ Calibration certificate - [ -
Gauge 71| Manufacturer | Aodel | Assembly weight | |

v

5‘1]17; 4.4 uap3 Datasheet U89 Pressure Gauge
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General 1| Tsg No. | _PaD PT-085 | 7088-300-005F
2| Service Chloride guard bed reactors A
3| Line No. / Equip No. | _Ambient tempersh HOLD |
4|  Function | Area Clsssificaon [ ATEX Indication | Hszardous [
Pipe Spec. | 5| Inief fine size/schedule snd ID | Outiet line size/schedule and ID mm | mm
6| Pipe clsss | Rsting Pipe material |
Fluid 7| Name Type HYDROGEN Gas
IProperties 8| Corrosive | Erosive Toxic |
tesign 9| Pressure (minimum) Pressure (maximum) barig) 32 bar(g)
Conditions | 10| Tempersture {minimum) Tempersture (maximum) @ 65 e
Process 11 Units @ Minimum 6Nom|sl @ Maximum
Operating 12| Pressure bar(g) 27.2
Conditions [13| Differentisl pressure mbar
14| Flow rate m>/mh
15| Temperature ‘C
18| Temperature at 4 &t *C 37.2
17| Viscosity Pourpoint cP *C
Transmitter [18] Type Messured vansble In-line pressure transmitter Gauge Pressure
19| Elecironics Output signal Smart ! Intelligent 4-20mA based on HART protocal
20| Output signal of flow dp-transmiter /A
21| Lowerrange value Upper range value 0 bar 40 bar
22| Write protection Faiure mode (Bumout} Yes Yes
23| Transmiter min_fo msx. span Accuracy VTA 0.04% of spsn
24| Sensortype Isolsting disphrsgm msterial Silicone oil 316L SST
25| Process connection VTA
28| Process fisnge lype Process flange mstenal
27| Flange sdaptors Orain & vent valve
28| Eofting material Wetted O-ring matenal Glass-filled TFE
20| Electronic housing (case)matens! Inteqral indicator Aluminum Yes Digital LCD with Eng. Units
30| Cable glands Cable entry 1/2-14 NPT
31| Expiosion proof classification Ingress protection Zone 2 IP 85
32| Lightning profection Aiske / mogel Yes VTA
33
Disphragm |34| Type Disphrsgm matenal N/A
Seal 35| Disphragm locstion
System 36| Digphragm size Process connections
37| Fiange/body mstens! Botting / gsskef material
38| Flange size Flsnge rating&finish
38| Flushing connection on seal Number of flushing conn. + size
40| Flushing ring mstenal Numtber of flushing conn. + size
41| Capillisry material Csapilisry l=ngth
42| Instr. conn. capilizry Inside dismeter capiiary
43| Fill fiuid Fil fluid opersting temp. range
44| Manufscturer Mogdel
45| Design pressure Design femperature
Manifold 48| Type Body matens! 2-way manifold vaive 318L SST
Valve 47| Trim matens! Pscking material
48| O-ning matensl Process connections
49| Eolting matensl Drain & vent connections
50| Standsrd Tamper proof
51
52| Manufacturer Adodel
53| Design pressure Design temperature 32 bar(g) 85 *C
Protection |54| Type Adstens! N/A
|Box 55| Window Adounting defsy
56| Heating element Connections
57| Insulation inside box
58| Pre-instalistion trsnsmiter Adanifold mounting
58| Tag piste text
60
81| Manufacturer Adodel
Bracket 82| Eracke! type Bracket code 2" Pipe mounting VTA
83| Bracket matenal Bracket bolfing material 8sT SST
Others 84| NACE MR 0175 | Sketch | Technicsl spec NIA | |
85| Configuration LRV, URV. span._bumout NAMUR Preset at factory |
86 | FIEDA Report | Minimum SFF |
QA/QC 87| Minimum requirements See ITP | |
88| Cabibration Calibrstion certificste
L]
70
Transmitter | 71| Manufacturer Adode/ Assembly weight

gﬂﬁ 4.5 L@nag Datasheet 9849 Pressure Transmitter
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General 1] TagNo { P&l FDT-102 1 TOBE-200-005F
2]  Service Chioride gusrd bed reactors A (differentisl pressuce)
3| Line No. /B f No. | _Ambient temperature "EL3134-B218-0
4| Funchon | Ares Classificstion | AIEX indication T Hazardous
Fipe Spec. 8| inlet ine sizefschedule sod 1D Cutlet fine shelschedule aad ID 4" 4"
8] Fie class [ Fating Pire matenal B21A | CL3gd Carbon Steal
Fluid T Name Type HYDRQGEN Ges
Propeti 8| Comosa | Ercsive Touxic: |
Dasign 8 Pressure {minimuny) Prassure fmasimum) bara) 32 barig}
Conditions | 10] Tempesture {minimum} Temperaiure {maximum) & Le 85 ko)
Frocess 11 Unds & Wins N i am
Cperating  [12]  Pressure barigl 272
Conditions | 13] DFerentis! prassurne mbar
14| Fowrsts m/h
15] T & <
16; Tempersiure at irensmilter *c 372
17 Viscosdy Pourpoid o <
Transmilter [18] Type Measured variabls Diaphragm seal Differentisl Pressurs
18] Electronics Output signal Smart ! Intefligent 4-20mA besed on HART protocs! |
20| Qulput signai of flow d; ger BA
2%] Lowerrsnge value Upper vakis g bar 40 bar
22] White protection Fadure mode (Bumout} Yes Yag
23] Transmitter min. fo max, span Accurscy VIA 0.085% of span
241 Sensortype Isclating disphragrm msterial Silicone oif
25| Process connection VTA
28] Procass fange lype Process flange matensl
27 Wm Drsin & vent velve
28 Wetted O-ring matenal Glass-filled TFE
28 Elgmac hogsihg (caseimatensl integral dicator Aluminum Yes Digitsl LCD with Eng. Units
30! Cable glands Cabie enry UM NPT
31|  Explbgion proof classiication gress profechon Zone 2 )
321 Lighinihy protection Aske £ model es VIA
33
Disphragm | 34| Type Disphragm matensi R Disphregm 31BL 88T
Ses! 351 Disphragm location Remote Y
System 38| Diaplysgm sie Provess connepiions YTA Flush Flanped Seal
37| Flngebody matenal M! ggsketmifemf 318L BST FIFE
38 size 2 hold
39 thmy connection on seal Nmeraf &sstmg conn, + size
AD] Flushing nng matenal Number of flushing conn. + sice Yes 2
411 Capiliary material i 318L 88T
421 insd conn. capiiary inside diameter capiisry £100 mm.
431 Fafud Fill fiuid operating temp. range D.C. 200 Siicons -4810 100 °0
44| Mspufsolurer Adodal VTA
45| Design pressure Design temperature 32 85
[Wianitold  [48] Type Body matensl WA
Valve 471 Tnm mslerial Packing mafen;
581 Q-rng matenal Frocess connections
48] Boking material Drein & venf conneclicny
501 Esndard Tamper proof.
A1
52| AManufscturer Riodel
531  Design prassure Design temparature barigh *c
Frotect 54 f&‘." Adstanal MIA
Box 8§51 Window Adgunting detad
58] Hesting element Connechions
BT insulafion hside box
58] Pre-nstellation bansmitier Aanifold mounting
88 Tagplate text
80
81  AMsnufscturer Mogel i &
[Bracker  |82] Bracke! fyoe Erachet ode 2 Pips mount. VTA
83] Bracke! gi?&mé Ergoket bolting matens! 58T 85T
Cthers §4] NACE MR OITS Technical A | i
85{ Configuration LEV, URV, spm bzmau& HNALUR Praset 31 factory
88 { FMEDA Report Ainimum SFF
CAGE BF| AenAmUM rEqUIEMEnts = Eee IIF
881 Calbration Calbration cenfivale
88
70
Teansmitter | 711 Manufeniurer Afndel Agsembly weight

;511‘17; 4.6 uang Datasheet ¥84 Differential Pressure Transmitter
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SPARE
Y+
ITEM DESCRIPTION UNIT | Q'TY (20%) TOTAL CONTROL REMARK

1 Pressure gauge PC 7 0 £ Refer to P&IDs

2 Pressure relief valve PC 2 0 2 Refer to P&IDs

3 Pressure relief valve (tubing type) PC 1 0 i1 Refer to P&IDs

4 Pressure Transmitter PC 2 0 2 Refer to P&IDs

5 Diff. Pressure Transmitter PC 2 0 2 Refer to P&IDs

7 Pressure gauge PC 1 0 1 Existing to be disconnect/re-install

8 Pressure Transmitter PC 1 0 1 Existing to be disconnect/re-install

o )
JUN 4.7 uans MTO @ Item
SPARE REV.
TY*

ITEM DESCRIPTION UNIT [ Q'TY (20%) TOTAL CONTROL REMARK
1 1/4" OD TUBING,SS316 wall thickness=0.049,design pres.=16.8 ,design temp.=60 M 50 10 60 Note 1
2 1/2" OD TUBING,SS316 wall thickness=0.049,design pres.=32 ,design temp.=65 M 268 54 322 Note 1
3 1/4" OD x 1/2" NPT MALE CONNECTOR,SS316 M 1 0 1
4 1/2" OD x 1/2" NPT MALE CONNECTOR,SS316 PC 20 4 24
5 1/4" OD UNION CONNECTOR,SS316 PC 0 0 0
6 1/2" OD UNION CONNECTOR,SS316 PC 22 4 26
7 1/4" OD TEE UNION CONNECTOR,SS316 PC 3 1 4
8 1/4" OD Check Valve,SS316 PC 1 0 1
9 1/4" OD Isolated Valve,SS316 PC 1 0 1
10 1/2" NPT Isolated Valve,SS316 PC 1 0 1
1 1/4"0D x 3/4"NPT Pressure Relief Valve (Set pressure = 18.5 barg.) Design flowrate=0.1 lite/hr PC 1 0 1
12 AIR MANIFOLD, 1" 150#RF Connection, 2"cylider SS316L, with 10 Consumer, 1/2"NPT(F) Ball Valves Set 1 0 1 TBC After site survey

(Refer Dwg.B173846-026-GEN-08-10 Sht.30)
] ) A
3UN 4.8 Lans MTO @2u Tubing

Notes:

1

The actual requirement to be verified at site

SUT 4.9 uans MTO du Tubing (s1e)
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DESCRIPTION

UNIT

Q1Y

SPARE

TOTAL

REV.
CONTROL
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REMARK

Instr ts Installation & support

2"pipe mounting on Platform

Set

4

To be confirme after survey

2"pipe mounting on paved area

Set

4

To be confirme after survey

Support materials, Carbon steel include painting

Lot

As required

Junction boxes |

Junction boxes Installation frame

Set

Cables Installation

Consumable Wiring Materials

Lot

As required

- Cable markers & cable fixing, Stainless Steel

- Wire & core markers

- Cable route markers

- Terminal lugs, earth lugs,

- Insulation tapes

- Cable ties 316 SS with PVC insulated

- Etc

Supporting Materials

4.1

Support materials, Carbon steel included painting

Lot

As required

- 50x50x5mm thk. Angle Steel, Steel/Galvanize

- 32x3mm thk. Flat Bar, Steel/Galvanize

- M10x700mm Long Expansion Bolts c/w Nuts and Washers, Zinc electro plated

- Etc

42

Support materials, Galvanized steel

Lot

As required

- Conduit clamp

- U-bolts & nuts

- Etc.

43

Stainless steel tube clamp c/w bolts & nuts

Lot

As required

44

Common Use & Miscellaneous Materials

Lot

As required

- Ferrules, Stainless steel

- Teflon tapes

- Tag Plates

- Touch up paint

- Etc.

SU7 4.10 uams MTO du Installation

ITEM

DESCRIPTION

UNIT

SPARE
20%

TOTAL

REV.
CONTROL

REMARK

Instrument Cables

-

PVC/OSCR/PVC/1PR x 1.5 mm2

200

40

240

Note 1

PCV/OSCR/ISCR/PVC/16PR x 1.5 mm2

600

120

720

Note 1

Instrument Cable Glands

M20, PVC

ea

10

Note 2

M32, PVC

ea

Note 2

M20, Metal gland for SWA cable

ea

10

TBC during site visit

®IDIN| =

M32, Metal gland for SWA cable

ea

NN

SN =

TBC during site visit

Instrument Junction Box

Junction Box for Instrument Signals, GRP, Non-Harzardous Area, 2.5 mm2 terminals block
32 ea. 16 M20 Entry, 1 M32 Entry, Spare Plug and copper earth bar.

Box

Note 3

sUR 4.11 uans MTO @3 Cable

Y
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Notes:

1. The actual cables requirement shall be under Construction Contractor responsible.

2. The actual cable gland size and quantities are depend on the actual size of cable O.D.
The final gland size and quantities shall be under Construction Conlractor responsible.

3, Cable Entry size shall be confirm with final Cabel Gland requirement,

Uﬁ 4.12 u@ny MTO d7u Cable (#9)

fTEM DESCRIPTION unT | QT mf ToRAL | e REMARK
1 Ladder Tray Size 450W x 150H, Hol dipped gatvanised stesl M| As required Hote 2
3 607 honizontal fial bend Size 400V X 150H, Hot Gipped galvanised stee) B | A% required
3 SO Iriside riser Size 40U % 150H, Hot Gipped garvanied Sioel PEC | As requied
] lao' DULSIOE 1eT Size J00VY X 150F, Hol Rped galvanssd Stsel PC | s required
g Equal fee Size A00W X J50H, Hot ipped galvanised steel BC | B required
B |Usdder Tray Size 150V X 150H, Hol dipped gah weel W] As required Tl 2
7 G5 honizonial fat bend Sie 150VY % 150H, Hot Gipped galvanised sieel PE | As required
§ S0% Inside niser Size 1500 1500, Hot Gipped galvanived sieel BC | As reg
] 07 outswle riser SIze 150W X J50H, Hot dipped galvanised steel PC | As renuired
Hmmdg ENSE0 SBE] WD SGUAE DOB 00 Bangs ri 107 1R00RT 18y PC | Aa required Tiote 2
ki Verical AGjustabie CONNECtor Mate SIZe 150H, Mot tipped Gavanised Sieel Tof [8a0er Ty P [ A reg
2 Harizonial ARBlable connecior ale Size 150H, Hol Gipped galvanised (el Tor [agder Fay PG| As required
3 Blind £nd Fiaie 600 VW X 150 H 1of 18008t ray PE | As required
15 Blingd Piate 150 W x 150 H for ladder tray PG| A required
18 Hiold Down Clamgs for Lagder Tray with hex head bolt & nuf, vasher PG| A requited
TA | A requied Tidte 1
PE | Aa required
PC [ As required
PC | As reg
PC | As required |
W | A required e 1
PC | Ax required
BC | As required
507 outsiie riser, 100 X 50,GHP PE | As required
qual (88, 160 % 50,6RP PE] A% required
WA required Tiois 1
BC | A3 required
PE | AS requwed |
P | As required
PG| As required
32 'ﬁwmmpemmm BC | As renuired |
53 |Fiokd Diawn Clamy for Periorated Tray veith Nex head boll & hi, washer TG | RS required
34 Vertical Adustabie connector plate Size 150K, Hot tipped gaivanised steel for Perforaled tray PC | As required
35 mm;&mﬂ%ummmmmsm( Hot digped gatvansed $i6e] Tor Perfotated ey PC | As required
E—Tmuﬁ Cabies 1 ransd, MG, Steel Bel | A% requieed Tl &

Uﬁ 4.13 4@ MTO @au Tray

Notes:

1. Partorated tay ane suired Yor branch cable tray and tiling tay,
2. The actunl requirsment 1o be verffied s site,

SUTl 4.14 wana MTO du Tray ()
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ITEM

DESCRIPTION

UNIT

Ty

SPARE | TOTAL

REV.
CONTROL

REMARK

DCS software modification

Lot |1

By DCS Vendor

- Additionals for new {/Os

- Control Graphic Modification

- Control Function medification (if any)

- Ete.

Marshalling Modification Bulk Material

- Additionals intemals wiring for new /Os (if any)

Lot

B8y DCS Vendor

FEED

U

SUT 4.15 wana MTO @ System

ITEM
T

DESCRIPTION
FEndue

UNIT PRICE
RsCeLbattetl]

ty.
Wi

UNIT
Wi

AMOUNT
Fndu

BAHT

BAHT

Milton Roy Pumps: Chioride Guard Bod and Chioride

injection System Projest

< Parchlurosthylens Injection Purmp, 2P-313,

0.004-0.024LPH (0.004-0.073LPH) at 16 8barg »

| Model_: CP125v125Av

71,800.00

8T

143.600.00

Type : \1 Sertes - Proumatic plunger

Capacity © Max 0.27LPH (range 0.0027-027LPH)

Pressure : Max 598 4barg

Material - Liguid end 31688, plunger 17-4ph, seals

wion

Control  © Manual stroke length and stroke rate

adjustmant

Conn, Suction 147 NPT, discharge 14" NPT-F

Air Sugply: Plant air 3.0-6.0barg, max air consumption

5 SCM per day

Painting 1 NA

Packing  Standard cardboard

Testing L ity surve and hyd ic 1ast

.,.11

Commissioning spare pans; plunger seal, grease

4.800.00

ST

4.800.00

12

Calibration cylinder 100ml, glassi31485, 1/4" NPT-F

11,800.00

§7

14,800.00

1.3

Filter-regulator 1/4° NPT-F, auto drain

£000.00

8T

800000

< Perchlorosthylene Pump, 2P-312 »

Maodel  : PDOSR-ASS-STT-B

46,700.00

5T

48,700.00

Air operated double diaphragms pump 142" NPT-F, 31858

body, PTFE diaphragms, max flow rate 2.7cwmihr, plant

air supply 6.8harg max, air consumption 10Lisecons max

21

Filter-raguiator 3/8" NPT-F, auto drain

800000

§T

B.000.00

Ramark : Warranty 18 months after delivery 1o job site

BAHT

31]17; 4.16 U@n3 Material Requisition vaslu

4.1.2 REDUCIONS OF HPU HYDROGEN TO REFINERY FUEL GAS SYSTEMS 24

1. Datasheet

2. Material Requisition
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SUN
! ]

4.17 w@ny Datasheet ¥89 Control Valve

General 1] TagNo | _pso FOVOX 2005-P4-25-41018
2] Servia Hydrogen product to fuel gas surps drum
3 Line No. l Ariteent lemp. (Mindfog Max) HOLD =
4] Function | Aea Cassifcaton | ATEX Control | Non Hazardous YES
Pipe Line 3] Inletine mzeschecule and 0 | Oudel ine stze/schedule and © 371 540 15374
8] Pioe dass [ Rating Pips material HOLD | -
Fluid /| Name Type Hydrogen Gas
Properties | 8] Corosive | Ewsie Tomic = s =
Design Y]  Pressure (minimum) | Pressuee (maxenum) | 27D bang)
Conditions [10] Temperatwe (mirérmum) | Terperatire {maximum) ]_ﬁ) *C
Process 11] Mol weight | Compe (2 | isevtropc exponatt & gimol | - | B
12|  Crifical isrpersiure [ Critical prossuee - C [ - bar(a)
13 Units minmum fow @ normal flow
14|  Mass Flow Rate Gas (Min Nor / Max) kah 24 309 901 307.532
15]  Operating Pressues (Mo | Nor / Vax) bar{g) 4.010 24010 24010
10]  Dermnial Pressure har TE.5000 — 10.5000
17]  Operasng Tamperature (Min / Nor / Max) c 36530 36.530 36530
18] _Inket Densty / SP Gavity @@ Oper Cond [T 20160 20160 201
18| Specific Hea's Rato haria) E5i 1418 ESi'N
20|  Dyramic Viscosity o [ 0.0080
21| Flash weoh! 5% - - -
24
Valve 23 M Culcutiad capadty - Flow Coslicient Cv 0.3230 08800 3.0800
Operating [24] Liquin pressurs (ecovery ‘acioe ] 0810 0210 0.e10
Conditions [25] Valve opening (stroke) % 2000 4500 80.00
20]  Sountd pressure Level @) 1 matre dB(A) 55.00 68.00 81.00
Base 27|  Base prassure Havia tlomperatire = -
Conditions [28] Density {1 bess Comprassiiity Z 60 basm - -
29 Type Size Globe valve NPS1 V2 EL
30| Body material Body rating WCC stesl .
31| Connection (End) type Cannmclioh tateng | fneh o & 1 -
32| Faoe-Faoe dmension Port Typeio of port ASME B16 10 Standard | |
33| Bolting matenal Body seal / guske: ASTM A103-85M Metal PTFE
4] Nt mateal ASTM A184-Gr.2M
Bonnet 33 Type Bonnet matatial ain SIoLSoT
38| Gushel s Prackitng 11| See Note 1 Standard
27| Packing type Piwking malarial >pnnp Loagded Vring FiFE
38
Thm |_Type Bize T v Tiobe : 5
40| Special wim | Demcn | Suges - 1k -
41]  Characierishe St koo (Tiihiness s = Class V
82| Fiow Tending % Balpnoed -
43|  Pugtalidise maenal Sea! malerial i Metal | 557 318
44 Exiend of hird Scing -
43|  Mectarical imi! stop -
Actuator  |46] Typw Maletin) Diaphragm - sprng WS
471 Moddel [ alse Cirsan tation | skt = -
48] instr_ Akt pres, for sleig Max, shie o prossone diff - bar{g) + barig)
48]  On wr faslure valve to Stroking trme 19 open ! 1o close - -
50]  Hangwheal | Locwnn | Type Ni | 1.
51| Travel 34" inch |
Postioner |52] Type Masnutactisren { modal 3 matic Smarttype | "
53] input signaat Action L%g mh + Hﬂ; fme 24 VOC ! Drect
54| Explosion proof execution ingress profction - | ]
55|  Poeamatic conpsantion Elecitinal conomciion 1/4°.% Mﬁx 15
56| Lighming prowction B
Accessones|57] Ak fliee promsune teguisnit'sye Mt ncie | Foss| Yes A" fenit) NP T B
38| Quick axhaust Hocishor - -
50| sov ] taincial | Conn tAodel l Powet I Ex proo! > | {= - - ! e
B0]  Doarspenm noise atinrnion Drievinrsions s connectices - .
O1]  Limit swischios typss [ possin Moded | Ex proof sxecition - - .
2] Posltion yanutmiline bypa Model | Ex proof awscuton - - »
B3] Insir Al subing + fsig rmesterial Typm ! ko fitings Nylon Tm M-ﬁ Vend §°
c4 Elwgt sl oanrmiions Me0x15
85
[Tihers B8] NAGE MR 0176 | Shutch | Techuicul sps - | e
087]  Firn nate body | Fire nate pockeng | Fire safe actuator Non Fire safe body | - I
QA0 33 Miniraan reGuitements [ PED class l =
69 X-Ruy on BWE l XAty on welding [ Xy oo body - | S { -
1
Vaive 1] Monufaoiure | | wighi 3 [T [
2| PO Number
Notes For general notes refer 1o page DU3
1) Fiot Ring Comgrosaed NorsAnteatos wNBIR toder ASAE B0 21 B0 8
7
)
4
7]
(]
L]
&)
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Description Quantity Unit Price Amount
DDP, BANGCHAK DOP, BANGCHAK
"FISHER" GLOBE CONTROL VALVE SITE {BAHT) SITE {BAHT)
TAG NO.: 441-PV-086C
TYPE 1 687-E2 1 BET. 238,800.00 238,800.00
BODY <1 U2 INCH, WCC STEEL CLASS 300RF
TRIM NO, : 138,831600 SSTICOCR-A SEAT
PORT 1 HZ INCH MICRO-FORM, EQUAL PERCENTAGE
SHUTOFF :CLASS V
PACKING MATL  : SINGLE PTFE
ACTUATOR I SPRING & DIAPHRAGM,TYPE 667/ 301
FAIL VALVE 1 CLOSE
/P SMART POSITIONER TYPE : DVCB200 (HC)
INPUT 1 4-20mA OC
Crw : AIRSET 67CFR W/ GAUGE
: 3/8 INCH 316 SST TUBING 7 FITTING SWABELOK
: TEST & MATERIAL CERTIFICATE
VAT 7% 16,723.00
TOTAL 255,623.00

(BAHT : TWO HUNDRED FIFTY-FIVE THOUSAND SIX HUNDRED AND TWENTY-THREE ONLY)

4.1.3 HYDROGEN RECOVERY %74 FEED

31]17: 4.18 any Material Requisition w84 Control Valve

1. Instrument Index & I/O List

2. Material Take-Off (MTQ)

3 3 Mt o 1LY e
b e L 2 ’ LIS
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AL sy K o v IS 0 B0 s 55 v T
SN ey S S R e -, - -
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) R o % = s % = » gy ia s
ERE S0, 3 S Ity £ i e o tet B8 e bas,.. L0
PR E5EE " 3, 0, ? - O ey
E ) drss | meesssa ' o ol 58, st Bl e i
2,408 aysrs 1 meeeman & st 40 SV 8 550t : e
A, I PARE 28 B ot kA s Swie M&wm'm« o o % 58 i,
97 . 5688 [ S @ . #
LA S, i - o .
P e . - o R 08 T
ST B L s . w i 8 : % ” e %
froumasn
)

3‘1]17; 4.19 1L@n9g Instrument Index & I/0 List
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e REV.
ITEM DESCRIPTION UNIT | @'TY* | SPARE | TOTAL CONTROL REMARK
1 Pressure Transmitter PC 1 0 1
2 Temperature Transmitter with Temperature ElementTharmowall PG 1 [i] 1
3 Fiow Transmitter (/P Type) PC 2 [ 2
4 8" Oific plate, 31688, thicknaess=0.25" PC 1 0 1 NOTER LS et Spiitin o
5 8" Qrific flangs, 2 pair prosess connaction, CS 150#RF PG 1 0 1 NOTEY
G 8" 150#RF, Carbon Steal, Conltrol Valve with smart valve posifionsr PC ) [i] 1 MNOTE2
8" 1508RF, Carbon Steel, ONJOFF Valve (Shut down valva)
7 -Solencid valve PC 1 0 1
<Limit switch operfclose
= )
U 4.20 wans MTO @1y Item
Notes;
k] Final materall and plate thickness to be confirmed daring delail engincering phase
»4 Actual size of contiol valve shall ba veified during detall design
‘ﬁ' 1 1
JUN 4.21 ugns MTO &1y Item (98)
- SPARE REV.
ITEM DESCRIPTION UNIT QTY 20 % TOTAL | conTROL REMARK
1 Instrument Cables
1.1 PVC/OS/PVC 1PR x 1.8 mm2 m {200 40 240
1.2 |PVC/OS/PVC 2PR x 1.5mm2 m {100 20 120
1.3  |PCV/IPVC/2C x 2.5 mm2 m |50 10 60
2 Instrument Cable Glands chw shroud
2.1 i1/2“ NPT, Brass Nikle-Plated coated ea |14 3 17

gﬂﬁl 4.22 L@ns MTO @7u Cable
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TEM

DESCRIPTION

UNIT

QTy

SPARE

TOTAL

REV.
CONTROL

REMARK

Instruments Installation & support

1.1

2"pipe mounting on Platform

Set

a

12

2"pipe mounting on paved area

0

=111

1.3

Support materials, Carbon steel include painting

Lot

As required

Junction boxes installation

Junction boxes Installation

Set

Cables Installation

Consumable Wiring Materials

Lot

As required

- Cable markers & cable fixing, Stainless Steel

- Wire & core markers

- Cable route markers

- Terminal lugs, earth lugs

- Insulation fapes

- Cable ties 316 SS with PVC insulated

- Etc.

Supporting Material

Support materials, Carbon steel included painting

As required

- 50x50x5mm thk. Angle Steel, Steel/Galvanize

- 32x3mm thk. Flat Bar, Stesl/Galvanize

- M10x700mm Long Expansion Bolts chv Nuts and Washers, Zinc electro plated

- Etc.

42

Support materials, Gal d steel

Lot

As required

- Conduit clamp

- U-bolts & nufs

- Efc.

4.3

Stainless steel tube clamp c/w bolts & nuts

Lat

As required

4.4

C Use & Miscellaneous Materials

Lot

As required

- Ferrules, Stainless steel

- Teflon tapes

- Tag Plates

- Touch up paint

- Btc.

3Vl 4.23 uaina MTO du Installation

ITEM

DESCRIPTION

=4
=
3

QTY*

SPARE

TOTAL

REV.
CONTROL

REMARK

172" OD TUBING,SS316 wall thickness=0.049, 6000L

o

<«

1/2" NPT male x 1/2° OD Connector, 55316

)
<

-
%)

1/2°0D Tee Union Connector, S8316

172" OD Neodls valve

1/2" OD Plug

1/2" OD Union Cenneclor, 55316

1/4* OD Union Conneclor, 58316

174" NPT male x 1/4* OD Cannector,5S316

W[ ] N[ ] & =] B =

172" NPT male x 174" OD Connector, 58316

wi wi cof ;v »f oo} o)

]
O

174" OD Copper tube with PVC wall thinkness=0.035, 000L

3333333333

| oj o ] ] oy

TIPSR (RS XY I Y (R PR IR S

-t
o

31]171' 4.24 ug@ng MTO @1u Tubing

DESCRIPTION

UNIT

SPARE

TOTAL

REV,
CONTROL

REMARK

Exis!ing DCS System molication for additional new F0s and now comtral graphic

Lot

- Now hardward installation {if require}

- Internal wiring modificaion (if require)

- FAT (it any)

- SAT

Existing ESD System mofication for additional new V0Os and new interiook logic

Lot

- New hardward installation (if require)

- Intemal wiring madificaion (if require]

TEAT (it any)

- SAT

3UM 4.25 uana MTO du System




1. Instrument Index & I/O List

2. Cable Schedule

4.1.4 NEW JET A-1 STORAGE INSTALLATION AT CHONBURI %24 Study

3. Material Take-Off (MTO)

4. Material Requisition

INSTRUMENT INDEX AND 1/O LIST
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ITEM DESCRIPTION uniT | @Tv | spare | ToTad | REV- REMARK
CONTROL
1 Pressure Relief Valve with Limit Switch Close assembly
-Inlet: 26mm Carbon Stes! #150RF PG 1 & 1
-Outiet: S0mm Carbon Stesl #150RF
2 Pressure Relief Valve with Limit Switch Close
-inlet. 26mm Stainiess Steel #150RF P 3 ] 3
-Qutiet: 50mm Stainless Steel #150RF
3 Pressure Relief Valve
-Inlet: 20mm Carbon Steel #150RF PC 2 0 2
-Cutlet: 25mm Carbon Steel #150RF
4 Pressure Refief Valve
-Infet: 20mm Stainfess Steel #150RF PG 2 ] 4
-Outlet: 25mm Stainless Steel #150RF
S Pressure Relief Valve
-injet: 25mm Carbon Steel #150RF PC 2 g 2
-Outlet: 50mm Carbon Stesl #150RF
6 600mm Control Valve, Carbon Steel ¥150RF PC 1 @ 1
7 600mm ONIOFF Valve, Carbon Steel #150RF
-Sotenoid Valve {3-Ways}
Limit Switch Open/Ciose RE o 2
-Hand Switch OpeniClose
& 200mm Motor Operated Valve, Carbon Steel #150RF
-Limit Switch QpeniCiose PC 2 o 2
-Hand Switch Open/Close
S 500mm Motor Operated Valve, Carbon Steel #150RF
-Limit Swatch Open/Ciose PC 5 0 5
-Hand Switch OpeniClose
10 Pressure and Vacuum Relief Valve 300mm Carbon Steed #150RF PC 2 8 2
11 IFlow Transmutier DP Type wilh Orifics Piats FC 2 [} 2
12 Level indicator etic T PG 4 [ 4
13 Level Swilch High High, 4" 1508RF, SS (Flating Type} PC 2 [ 2
14 Sight Glass (Flow), 5§, 1" 1506RF PC 2 a 2
15 Pressure Gauge, Y2'NPT. 85 . Bourdon Type, Dial 4" PG 11 [l 11
186 Temperature Transmitter, RTD, 1-1/2" 1504RF, 4-20 mA HART PC 1 0 1
i¥4 Temperature Indicator, Bimetal Thermometer, 1-1/2" 150&RF, Dial 4* PO 1 Y 1
18 Pressure Transmitter, Smart 4-20 mA, S5, with 2-way manifold PC & i) 8
19 Differential Pressure Transmitter, Smart 4-20 mA, S8, with 5-way manifold PC 4 O 4
21 Differential Pressure Indication, Diaphargm, Dial 4%, S8, with 5-way PC 2 i 2

gﬂﬁ 4.38 L@ng MTO @7u Item




130

2 T VSPVA;!EV REV. T g
ITEM DESCRIPTION UNIT QTY 20% TOTAL CONLTRO REMARK

1 Instrument Cables

14 PVC/OSCR/PVC/1PR x 1.5mm2 m 6080 1216 7296 NOTE 1
12 PVC/OSCR/ISCR/PVC/2PR x 1. 5mm2 m  |2040 408 2448 NOTE 1
13 PE/ISCR/IOSCR/PE/GSWA/LSZH/10PR x 1. 5mm2 m  |220 44 264 NOTE 1
14 PCV/OSCR/ISCR/PVC/16PR x 1.5mm2 m 390 78 468 NOTE 1
15 CAT6/OSCR/GSWB/LSZH/4PR x 26 AWG m 110 22 132 NOTE 1
16 PVC/SWA/PVC/2C x 2.5mm2 m |320 64 384 NOTE 1
17 PVC/PVC-Fire Resistant/2C x 2 5mm2 m  |785 157 942 NOTE 1
18 PCV/ISWA/PVC/2C+PE x 2.5mm2 m |360 72 432 NOTE 1
19 FOC/MM62 5/MGT/LT/SWB/HDPE/BC x Multi-mode 62.5 ym m 395 79 474 NOTE 1
1.10 PCV/OSCR/SWA/PVC/10C m 2350 470 2820 NOTE 1
11 MODBUS RS485 m 180 36 216 NOTE 1
1.12 CoaxialRG-58 A/U m 395 79 474 NOTE 1
113 Cross Wired m 10 2 12 NOTE 1
1.14 ETHERNET CABLE m |5 1 6 NOTE 1
1.15 Profibus DP m  |390 78 468 NOTE 1

Instrument Cable Glands c/w shroud
21 1/2" NPT ea |44 9 53 NOTE 1
Ui a1 Cabl
U7 4.39 wans MTO dau Cable
Notes:

1

To be confwrned in detail phase

5UT 4.40 uana MTO @y Cable (o)
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ITEM

DESCRIPTION

UNIT

QTY

SPARE | TOTAL

REV.
CONTROL

REMARK

Instruments Installation & support

1

2"pipe mounting on Platform

Set

13

13

NOTE 1

12

2"pipe mounting on paved area

Set

0

13

Support materials, Carbon steel include painting

Lot

As required

Junction boxes

Junction boxes Installation

Set

NOTE 1

Cables Installation

Ci Wiring

Lot

As required

- Cable markers & cable fixing, Stainless Steel

- Wire & core markers

- Cable route markers

- Terminal lugs, earth lugs

- Insulation tapes

- Cable ties 316 SS vith PVC insulated

- Etc

Supporting Materials

Support ials, Carbon steel included painting

Lot

As required

- 50x50x5mm thk. Angle Steel, Steel/Galvanize

- 32x3mm thk. Flat Bar, Steel/Galvanize

- M10x700mm Long Expansion Bolts cAw Nuts and Washers, Zinc electro plated

- Etc.

42

Support materials, Galvanized steel

Lot

As required

- Conduit clamp

- U-bolts & nuts

- Etc

43

steel tube clamp cAv bolts & nuts

Lot

As required

44

Common Use & Miscellaneous Materials

Lot

As required

- Ferrules, Stainless steel

- Teflon tapes

- Tag Plates

- Touch up paint

- Etc.

5UT 4.41 wana MTO dau Installation

Notes:
1

To be confirmed in detall phase

1J1‘7E 4.42 uan3y MTO @ Installation (#8)

ITEM

DESCRIPTION

UNIT

QTY*

SPARE
20%

REV.

TOTAL | conTROL

REMARK

1/2" NPT Male x 1/2" OD Connector, SS316

PC

NOTE 1

1/2" OD Tee Union Connector, SS316

PC

NOTE 1

1/2" OD Needle valve

pPC

NOTE 1

1/2° OD Piug

PC

NOTE 1

1/2" OD Union Connector, SS316

PC

NOTE 1

BEERREE

1/2" OD TUBING, SS316 wall thickness=0.049, 6000L

PC

& vl wl o vl ~

NOTE 1

1J°7'|' 4.43 wans MTO d1u Tubing

Notes:
it

To be confirmed in detail phase

31]1’7; 4.44 y@93 MTO d@u Tubing (s9)
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SPARE it
ITEM DESCRIPTION UNIT QT 20% TOTAL |CONTRO REMARK
L
1 Ledder Tray Size 600W x 150H, Hot dipped galvanised steel M 587 17 704 NOTE 1
2 ©0* horzontal flat bend Size 550W x 150H, Hot dipped galvanised steel, 6000L PC 82 18 110
3 ©0° inside riser Size 550W x 150H, Hot dipped galvanised steel PC e 2 11
& ©0° outside riser Sze 550W x 150H, Hot dipped galvenised steel PC e 2 11
5 Equal tee Size 550W x 150H. Hot dipped galvanised steel PC 2 [} 2
8 Ladder Tray Size 450W x 150H, Hot dipped gsivanised steel M 170 34 204 NOTE 1
i4 ©0° horizontal fist bend Size 450W x 150H, Hot dipped gsivanised steel, 6000L PC 28 ] 35
8 ©0° inside riser Size 450W x 150H, Hot dipped galvanised steel PC ) ) 0
1 00" outside riser Size 450W x 150H, Hot dipped galvanised steel PC 1] 0 0
10 Splice piate Size 150H. Hot dipped galvanised stee! with square bolt and fiange nut for ladder tray PC As required NOTE 1
1 Vertical Adjustable connector plste Sze 150H, Hot dipped galvanised steel for Isdder tray FC As required
12 Adj plate Size 150H, Hot dipped galvanised steel for ladder tray PC As required
13 Blind End Plste 800 W x 150 H for ladder tray PC As required
14 Blind End Plate 300 W x 150 H for ladder tray FC As required
15 Blind End Flate 150 W x 150 H for Iadder tray PC As required
16 Hold Down Clsmp for Ledder Tray with hex head bolt & nut. washer PC As required
17 Perforated cable tray,300 x 50.GRP M As required NOTE 1
18 80° horizonts! fiat bend.300 x 50,GRP PC As required
10 ©0° inside riser,300 x 50.GRP PC As required
20 00° outside riser,300 x 50, GRP PC As required
21 Egqual tee, 300 x 50,GRP PC As required
22 Perforated cable tray, 100 x 50,GRP M As required NOTE 1
23 ©0° horizontal fiat bend. 100 x 50,GRP PC As required
24 ©0° inside riser, 100 x 50,GRF PC As required
25 ©0° outside riser, 100 x 50, GRP PC As required
28 Equsl tee, 100 x 50,GRP PC As required
27 Perforated cable tray,50 x 50.GRP M As required NOTE 1
28 ©0* horizontsl flat bend 50 x 50, GRP PC As required
20 00° inside riser,50 x 50, GRP PC As required
30 ©0° outside riser,50 x 50.GRP PC As required
31 Equsl tee, 50 x 50 GRP PC As required
32 Straight Coupler for Perforated tray PC As required NOTE 1
33 Hold Down Clamp for Perforated Tray with hex hesd bo#t & nut, washer PC As required
34 Vertical Adjustable connector plste Size 150H, Hot dipped galvanised steel for Perforated tray PC As required
35 Horizontal Adjustable connector plste Size 150H, Hot dipped galvanised steel for Perforated tray PC As required
38 Multi Cables Transit, MCT, Steel Set 0 0 - NOTE 1
'
UM 4.45 uans MTO @ T
3U% 4.45 udn MU Tray
Notes:

1 To be confirmed in detail phase

gﬂ‘ﬁ 4.46 Lana MTO @1 Tray (fg)
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#9u swazifign Ty wmivg IR Ty
Htem Description Qty. Unit Unit Baht Amount Baht
CMQ.6210158/1 : Foasibilities for new JET-A1 storage tank project 1 JOB 1,780,500.00 1,780,500.00
Option 1 : AdditionaliMuodification on the existing PLC for JB-8,
3 Hi ven undred elghty-five hundred Baht Only 79I 1,780,500.00
{One million seven hundred elghty-five hun aht Only) TOTAL AMOUNT 3 s g
= : S
JUN 4.47 udns Material Requisition
#1004 sEasiben FIu9U miag FIRTNUIERE druawmdu
ltem Description Qty. Unit Unit Baht Amount Baht
CMQ.6210158/2 ; Feasibilities for new JET-AT storage tank project 3 JOB 2,779,000.00 2,778,000.00
Option 2 : Provided new PLC control system for JET-A1
] FINIGY
{Two million seven hundred seventy-nine thousand Baht Only) 2,779,000.00
TOTAL AMOUNT

31]17; 4.48 uans Material Requisition (#9)
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5.2 Uyymuazauassa
1 mm§LLazmmﬁ‘hmzy1uﬁmLﬁamLﬂ%@qzﬁafmLLasisuumuamﬁmaﬁﬂm WU Sensor,
Transmitter, Valve uag DCS & SIS System €ilslanunsaununuszynaldiussuuinu Engineering

Taunwe

2. vmpuiiazyUszaunisallunsidenldian gunsallunisesnuuu Design 1 Tube, Cable,

Fitting, Junction Box, Tray Wag Valve

5 Lﬁ91F’YJWZJE:IJ‘UE‘I‘LlLLBSVT’N’]HQQWa’]ﬂU’]\‘iﬂ%\iSLu‘lj’NLLiﬂ‘ZJENﬂ']SVT’NWULﬁ@Q'R]’]ﬂ%ﬂﬂﬂiSﬁUﬂ’]iﬂjﬂ’ﬁ

NULBLAITIANISIAINITUII UL AL
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5.4 YaLEuDLUY

L Tlumahawiuesnuuudaminssusuludedinisiine International Standard #ine 9 53U
a o [~ ;% = = 1 % 1 a

n1seenwuuvEInInduiedinmsinuinguinemuglusmeazlunsay Standard 919
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