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ABSTRACT

This cooperative education report is part of the cooperative education program
that assigns student to do project together with a company for one semester. This
project was to do about detail field instrument for front end engineering design in
refinery project. In this project has process of doing in six step are P&ID Development,
Database, Instrument List, Instrument Datasheet, Instrument Material Requisition,
Instrument Material Take Off. Detail field instrument for front end engineering design can
use reference for estimate cost in portion instrument of project and feasibility analysis of

project.
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21] Conexién a proceso

| 22/ Estora iDidmmm 1
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Caja preparada para relfenar con glicerina
Vélvula de exceso de caudal

ACCESORIOS

Fabricante | N serie
Modelo
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vosgnasesirfuanauRvesusiudnlunisuanadrseauii Taen1sviaruves magnetic
level gauge aiinduileludiiissduiludsilaaad magnetic level gauge 1% deovdanals
gnasuiian1sassftuagyiliuimdnfidu indicator wanwasug Wl il uuszduh
Tugalel

Orifice Plate (wHuea3iln) wiuesiiniidnvazduunulansaislidmiv
Taslvaciiy luﬂ’lSﬁﬂﬁgﬁﬁlﬁgﬂaﬂ{%ﬂagwijwﬁ’lLL“lJa‘Ll (Orifice Flange) vaavialudnuaizas
andunszuanisiva esendinisdilshenasiisnagn Sailiinsldnuiuegraunsuans
uananiuudadedirmndetielunisiasnsnsivaliueensd uiueeiinansnsnvitusintagld
vanguiin sasaiivunustenisiandeunnuesivaditnluldan iwu 316 Stainless Steel,
Monel 58 Inconel Orifice Plate ﬁﬂwmzﬁugﬁumaquJuaa'%Wmmmmmgm 1SO 5167

FagUTl 2.6 AUIATEIU ISO 5167 A1ANMMLY e YadukuBeITinIzey
5¥%I74 0.005D 84 0.02D uag A1AUMLT E Agegseninsruinadnumu (B) fis 0.05D Tagviald
ué MagilEueeiin asuandusudnsdusening duiiaudnanssiuduringudnananngly
yesvionie AuviAy d/D Fenfaguinnimiewiniu 0.20 uay tesniuiewiniy 0.75

Forvosmslduiuosiilalunmsinsnsinsivane azannlunisangs, 5107
on, wuunarTaguanssialidenld deids fo azdinnulennudomeoiledentdTanli
winzailesnnuiueeiinduiulansiidesdudatiunszuanislnasgnaoaina Jsagyinli

pnalavensadnuialade wagnsensssezvieildunianss (Straight Run) 1nnaLuudy
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Thickness E of the plate

= Downstream face B
"
/ Angle of
%/ bevel F
Thickness e of the orifice

Axial centre-line

Direction of flow
ey

Downstream edges H and 1

Lbstxeam-/
edges G

(@)}

JUN 2.6 UHuPEIHRLIASE I

@

Ll,w'uaa'%%\ﬁwmsJLLUﬁ’[ﬁLﬁaﬂ’l%"‘fTuaqﬂuanwmmﬂ%’mu il Concentric,
Eccentric, Segmental Wag Quadrant Orifice Plate

Concentric Orifice Plate %38 Square Edge

Jurdafiugruvesuiuesifinuazannsailuldfuresualdiiouyn
Uszinm sniuveslvaidaisurivass, Tdunauvesdsanusnuioveuds uazvedlvadifaim

nilags nsedmiuinAiAuRuANILANAIINUNLEETHA aursaldlanalsawuufal Luuse

. P

Amiulau (Flange Taps), wuumanyn Vena Contracta (Vena Contracta Taps) Wagluumad

9@ Corner (Corner Taps)

e S

gﬂﬁ 2.7 Concentric Orifice Plate
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Eccentric Orifice Plate

wslueaiiauuuilaziigidosasnienudaisvewsiusaiinnAnsegnely

=2

Y8 LN9aANIIANATNYBIAITLVIUABENIBNITANALNDUNUS IUATUNTNVD KUY D05 TR Ty
winzauiuveslvafdansuviusesia  Ndunauvesddnysnviovesuds yanedmiuiam
AULANEIIVBIAUAUAINNTALT LA MUY Luuseviuwlauy (Flange Taps) Lag WUURBNINA

9

Vena Contracta (Vena Contracta Taps)

gﬂﬁ 2.8 Eccentric Orifice Plate

Segmental Orifice Place

wuuileeiidnuamuarmsldnuadrefuuuy Eccentric Orifice Plate usaxil
Foudunienay

Quadrant Orifice Plate

LLﬁJuaa?WmLLuuﬁgmdéf’mvi"mLﬁmﬂismm 1/8 49973033 WasisNaud
wihlldiuvesluafifinrumilngs 4 wa sl Reynolds i

Venturi (viaaiauy3) {Wugunsalldianisiva (flow measurement) Ainle
gAY vhalagadenguijveauesys (Bemoulli's theorem) 3ondnnsinnam
fiuuansing (differential pressure) Insaanuuuvisiuy3lifisanudugadeiatuliosdign &
dnvargusaileunsae seneudie 3 du fie dudl 1 masurididnuasdunsiswuugidl

(converging conical) @Uf 2 UShug1InalvuIaNuNwIdRAIR (cylindrical throat) wag
dui 3 Uinameinueiesn vielianvasilunsieiiveneeen (diverging conical) dnwmgns

o & 4 Y A v e | o d ' & ' a <
qu%uwiaaﬂa@"UENWUV]‘VIUW]WUEJW]E]L?u%}iLUuLLUUﬂBBLUUP}aEﬂU NSLURSULUAIAIULIITD
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=l =1 1% dl

vealvaiuintueget q dwalvdiaudugyideiianiosidisiuisuiisuiuiuuuiuaeiila
<4 =
nIpUuRdALa (nozzle)
= Y <

Nozzle (uawida) \Uugunsallddnnisiua (flow measurement) fiaunsn
@ v o & v a ¢ . = 9] a
Tanslvalavisvesvaiuazing lngldvguivesusius (Bemoulli's theorem) w3andnn1sin

L 1 3 . 1 A 1 o 1 el
AVIAULANA (differential pressure, AP) seniegn 2 Ianvedivalvaiiu wastrinnudu
U AU yﬂlj o 1 a

wansnerialdtuanAnnumadnsnislva

Thermocouple (wasluduila) Wunsiuadiwes (transducer) 30

L3 s - 4 o s al EJ e
\wULes (sensor) Ingumnail (temperature) Mvivulagenfenannisiuaeundasaudanialnii
lugUresussdulnil dailunsuaiwesussianueniiv (active transducer) @wnsariiia
al 1% d = Ei. - 1 1o

wsanulniinlaleadlefinisivdeunvatgungiiseninegnassya lagludnlufensedusie
WMAIENANIUINATBUBN

<, ¢ ol : a = v 1Y

Wugunsalndanulidenisivdsuuwdasvesgamgiias arunsaldauls

al & ) | ar gy =
lngnsaluguveansesiiodn (instrument) wiomsdsdyaamisiuesmaliiussuuaiuau 3
fo w o d 9 v A ¢
Usingmisaldrdgiiieatesiumesluduila fie Usingnisaifide (seebeck  effect) (nes
oA % @ e 1 a Yoo v W w o ] o & |

luduilavssnaumeiduainlanednhdnsiegendunaidiieiu [nsWeusdeyniniazdma
ADYaIAINIMOUANDY (response time) veIN1581uAN] Uanetanialdidugaingamgiivie
5087930 (measuring junction %30 hot junction) @ulatedntamilailureduiinesuse

= ol =l " . . 2 o v @ Y oa
WIATDUY INDLEAING LS8N JeUMBLEU (cold  junction) 'l‘ummmﬂu'«qmmaaq (reference

1 L4 1
=1 =l =i

junction)  higatifesmuaugumniilvam laedleuinayningungilasuainuseuluvuei

9

1 [ = i I @ & | | | o a & o Y a
i@ﬂﬁl@LBuﬂJ@\mW&Juﬂﬂﬁ ﬂ’J']ﬂJﬂ']\‘lﬂﬂEJSBWTE\ﬁE)EJWE]%’EJULLaEEEIEJWBLS‘NV}LHWU‘H QI ILAANIS

v
= o U

Tnavaanseualniidu Anszudliiimieussdulniiiinduaunsainauasyiulieglumiay

v iila lnensildsuulasvesrusaiulihvedivsinvadlanginiveanasludlla

]
o

warguuingain

o[l SELERGE
(ynriDTou) (qArieLdu)
----- lave A
I I ,

I 1+

I Vi

l -

I 1lave8 |-+
|

-—==1 Vout

JUT 2.9 wanmsviuresnesludula
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Tyl maﬂmﬁﬂLTJaﬁﬁﬂﬂi%’muag}"lugﬂ‘uaﬁmwaﬂmﬁ’uﬂa (sheath

2
a s

thermocouple)  U1IATITENIT Uaenlavenialnsu (probe) wiodaaslilumesluiiad

1
a a =1 v

(thermowell) TagRnnanuiiaulatgvadlnsunsomedlunaa Weldduladuainandlasg 7

2/
as L3

seansingamgilagliinnisidenis gunsalifiaindimsunisdnnuneiludlila tiedn
gaumgilunszuiuns laun #euse (Connecting  head/Junction  box/Terminal  box)

(VIATRTEndT Wangluan) Fagunsalilanunsatasiudivaziuagesdla Taniliviniiteuse

o oo L3

loun avaliilloudaasys wangdmsunisidaunily wasiuailan (Bakelite) wiungd1msunishe

o =)

U
aumgldaaumaligaiiay Wusiu nsnadildlunisaumgumgiisemasluduilianiatdiaam

NNSMaUEUDY (response time) vouneslwAllladusdiunaigasauszneu laun nsitouss

U

i gllavesianvinveilunaduialnsy desinssenhralnsuuazmasludila n1sinds uaz

yilavewatlnaniseimsingamgi (Uusiu

a [

Temperature Gauge (invngamgil) WugunIniiavsedumgumgiini

1 9
anvazilunida dmsunufidesnisnisianeiiugumgiinnd szan Ineddnvaelviden
NAMNNANEAINAIUABINTT YivWIaamtnde, anuenvesiiuie, AugEy, WIAYed
ndedfane uazdeveansingamngll (°0) winaniagauauaansiusouwaziuin diuves

£ [ <
wihUalunszanla @e9u Lluse

2.2.2 gunsnlinTasdedynyndluiin (Electronic Transmitter)

Pressure Transmitter (Jugunsaifildlunisinanuduuazuiadyyio

o

sonuludygiaunasgiuie iluaiuaunszuiun1snieg Pressure Transmitter QU158
Tolavaweswenval wu wid wn dntiu Wudu uagsuludamsinauduves Pneumatic #30

autiules mszariumsidentdnumsidentignuszny wemsldnuingnsies

as a

Temperature Transmitter gunsamnalwiilglunisiudyaisgamgil

v

INWIINEUNN sialaianisneslusida Type K, J, E, R, S waz T %38 RTD Pt 100 Q

\WWodar1gampliuaslwluduniesnivaugamgll tasestufingumgll nieadmasnines,

o =

PLC, wasludlwas uazwlasdyqrusanuiludyginnasgiuie Uiluaiuaunseuiuns
#119°)

s

Flow Transmitter gunsalnslihiildlunisiudyaindnsinmsivaan

o

aunsalteindnsilua winlavdenis wazulasdyyiueenuniludyginnasguie Uil
ATUANNTEUIUNITAIY)
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Level Transmitter aunsainslvlialdlumssudyarmssaivvoanar
daulnginisinszaulaemlunsidanudunanarsazidunfeuldnusgianiieng lngageuan

leannanugveanamvihngin laevialud HP (High Pressure) vesaunsalasgnaesdiugn

o

faAUANgATBIN (Lower Nozzle) uaganu LP (Low Pressure) W3asunininudunsn szgnee

s 1 1% L

aguInRanIugIanvaIds (Upper Nozzle) Tnedu LP azldidugndneds daduaiuduiiiniu

d
]
Y v oA Y| S o 8 v o v vl P o M v
MU LP ﬁ]gﬁa\jﬂﬂqﬂQWNWUWﬂqwagmaaﬂL'}aq ﬂ"lim'llmﬂ')’]uﬂu@?u LP f[,‘Villﬂ"lf’%‘ﬂfl E]WQVI'{LW

nan83sN19ALl

UsTPhEYBIVAIMIEaLAUNTEUMNT (Filling Liquid)

#ursantdnisauausseglnadiunisudindleinil (Remote with Chemical
seaL)Lﬁalﬁﬁwaai::ﬁummqawﬁwﬂml,ﬂaaﬁgy,mwmaaﬂmLﬂué’mwﬂmmmgml,ﬁa ularuny
NILUIUNITAIE

ilesnnsruumunulugnamnsnsenaudie gunsninunumansyiinse

s

i @/ [ & e 1Y | e s '
wasfuluszuu wazgunsalimariidndusesdinsduaziudyariauuu Analog  szwineiu

vV a

v U = o =1 o o Qs s 2 4 o oA w
Gl\‘luU"\N‘\HLUUWBGﬁﬂ'ﬁﬂ’]ﬁUﬂM’m‘iﬁ’mﬁi’gﬂJﬂm‘)ﬂLL‘UU Analog ’Lw‘ﬁlumﬂa LWBNUITUNHNAR

e

gunsalnvauazladaiailuuinsgulunmseenwuugunsaivesau ieliaiusasonaeiu
aunsaidy q lalaevludayaamnsgull 2 siefe

1. dyaanszualiiiunnsgiu

\umsdedyanaluglvenssuanss (DC Current) wnsgiunieuldfe 4-
20mA nugaIIiieainiliu 0% Aazuindunseud 4 mA waswindaaladu 100% winiu
20 mA lnaaninlaazaglugae 0-100% zduiusiBaduiunsyud 4-20mA

v A 1 e <! = [ 2/

Jofvesnisdsdgaraniunssua Ae awnsadsdnanalilaszeslina 9

s £

AnumMuuvesaedsdyn aglivilidriadanain waznisgndyainsuniuaziesnding

LT )

@

dedfyyras azldvinliAnTaRawann uaznsgndygusuniusstdseniinisand uwsdulii
UBNINAIATFIU 4-20mA UESTTIATFIULUUBY 9 BN 19U 0-20mA,10-50 mA0-1 mA ksl
Aegldsuauiiouiniiaag

a1u13nesUIEANFuTUSTEnI A InLasd N TELEN1R 55U dAu

wlsuRsIfgUR 2.10
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A1n
A

100 %

» mizuirhifh
{mA)

U7 2.10 Anuduiusssnin inuazdyananssuauinggu

2. dQILIINULINTEIU

Wunsdedyaraluguveanssiulud (DC Voltage) unasguiieultre

1oas

1-5Vde  nunsanuIdiam iy 0% Aasvindunsasud 1 Vde wazaimdy 100% winnu

Ws9u 5 VDC  mslddygrmuiasgrusuunssiuildmunziunsiaesdsdygaszezlng

@

awmnanusumuresanedyaaasin i iate lluazgndyaasuniulaig dygiauuy
wswiullmungiunisdadyanusseylng waviinsdetiaunsaliudygiuvais ewinagain
Tumsfinfl uaNIINNIMIFIU 1-5 Vde  uadaiininsgiudu 9 uadeuldies 1y 0-10vdc,0-

5Vdc,0-10 Vdc 1udu

ETERE TR HE
(V)

0 % f
I 5
JUN 2.11 enuduiusseninei Inuasd o ulsnuinnsgu

2.2.3 9187R7UAN (Control Valve)
Tulssnugmamnssuaagazdszneuluaie Control Loop @e9unnang ¥4

ufiaz Loop axiinsifiafanszuiuiu iefiasndnuaniueilaniuaiiunsinis luusay Loop
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s 1

nsviuwmanil Aasinwadudsidrdnyaiegly 1wy wsedu(Pressure), §as1n75tnaFlow),

@

e

szau(Level), aumgil(Temperature) uagduqdnuinuie lnsusas Control Lool as3uduaia

El U e,

o e

IInapuenLazaINdYyyIuTUNIUIINAIgUNTaleY e SUFYYINTUNILUAIN Loop N3

oo

° =
MINUaU

'
=l

NTAANANTENUINAYYIUTUNIUANIIINEITUN WA Y VTaLauges

[

wasnsualinines azAlesIuTINdeyadeuazdsdyaraluliimuay (Controller)  iiail

PvauazldseuisudfinaliSet Point) wdimniudamuaufardedygyialuauns Final
Control Element \lutunaugaviaiiiadnwmaniweniingly Iasfiusimeiidyaiusunaudin
gunsaldilngiiildidu Final Control Element Tulssnugamnssamiufe
NdIUAN Tuesdsazmemunumsivavesvedlva 1y gas, steam, vapour, water %3e
GG
drulsznauvasndimuay swUsznaulusoe
9n Body
YA Trim Set (Plug Stem Seat Ring)
= ¢l o g U ¢ 2 -
Actuator dafugunsalimilvimaimunuadoun
Accessories 149 LU limit switch, solenoid valve, air set wagdu
v I3 E/ &l al o a ' Y
alladnnndamuau duilugdnsaliifimnudrfuin Aeedeliiuds
& I =l P = L3 s as at
n3wuIUN1I(Process Variable) a9 diAnasitiane saufivndiniuan szduialagnsatuvedla
pasnALIaT fumden@muanultulivnzan Jaiinnuddyunn
a o [ I3 sy
AIAIUANAILULUIYDITET (Valve Positioner)
nstazlindimuauta-daldnusuwmisidenisiu 1ndnuausses

=

figunsalifBduutieg 1y valve positioner Tunsmuausumissauiundimuaudniivi Tu
ofmsiinsldmmuauiiussuulmih@uaaewasn 4-20 mAde Tutasuleiduszuulngi
wan) uaddinuAruAIdusTuLaY ﬁqifu‘zi”mmﬂﬂmﬁ]s'lsifﬁ'u,maaﬁ’gyzyjmamaaﬂmﬁﬂu
Fyyaeuteu Jusi3endt | TO P Converter WugunsaiitAndseglndiuadinuaudadu
58UV Open Loop Control daum'ﬁﬁw’mﬁ'juL'iwsla.ij’fl,asfm'iﬁaLTJnmmﬁLmﬁw%ahj %&mwm
femdatilmisinsiaunliduy nsmuanLuulaunidu(Feed Back Control) Tnadinis
AU e uNdedouiluudrhunuisudisutuandmne Jasidenia
FIRIUANIIUMLIYB418) (Valve Positioner) Tnaiidaaunusismisasiinaeandd daselud

L ilindamumnihanumuvesdygranuguldgndas

22



2. vlimdanuauinumunisnevausesdynalisings
3. linaauANsnYLEgTAWUBINTEUILNT
4. yhlimdmuauinuuieuleresszuuaiuay
. X .
MAINUFIUYTENNFA9
Ball valve /ugand :ueailslvisenagnsinanta-Unmen1smyu 90 8w
Butterfly valve / mdaide : wnunanaluwiuaiu Un-Un aaeniswyu
s Vel 1 =1 (,n‘ c!n‘ w ' r a 24
muANdnIINTivalafindiuuy Ball valve fivansaina glusAuifis(@ng), ssuuauwaaniily
(sayl), seuRNINatnT
. . o ¢ “ ¢ & ' ~ @ \
Ceramic Disc valve / 151111187 : auandulkugsiiia nunisinnsau
19d dhiinulaueslutnu sgrefentiuudsunldeut Alauussensliin ' Aentwsniininig
CERAMIC VALVE SYSTEM "
Clapper valve / uwpadilesaad : aunanduviuiu Wilwaluledienis
= [=1 L3 a v s dl U s =y
Wwied WWunmiulnadeunduussnnuiaildegluszuudumas
Check valve / 181flundu non-return valve %38 one-way valve : 1187
Aunstvagoundu Tsdulilulamadealdlumnumnssdvegiunivals Awsssuuiiyssuinig
U, U BINULTIRUGIBENTYETTUYIR, ufidesmunsiansauresasiail atiiedesiu
AULESNIEAINNNT RLBUNEY
Check valve I 3 wuundn ¢ Ao Disco, Swing, Dual plate
Choke valve / Tdm11d7 : azwusiulduinluszuuinduidowmas nauia
iy Wanaluasyswes avvihmihiiaauaunisivareseinie
Diaphragm valve / loozuwsuands : Aundifianuangudouiiiianiny
LUULULELIN
Unatn widuaseilsunsie nuson1snandsu wazius@ulanuin
Gate valve / 1nN1a7 mﬁauﬂizcﬂismaﬁﬁﬁmLﬁiﬂ,uﬂaa@LaEJ fim TNy
TU-auuIAe Temisseds madlaAandr Waadielilinduianisdism
Globe valve / Tnaunda : Wundmldauaudnsinisiva lildua Yn-Una
LUU LN¥71EN

Needle valve / 1183 : Mardianvaziludy Miduauaudnsinisiva

ANLUUNLE TAUTEINTININ
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Piston valve / M&uuugngu ﬁaﬂm-tﬂmﬂuqnqu lgruvedlvaniiamy
(=4 [ % s vl (=]
Yol uazmuaudasinsivales wuiulalulssiuemnswasen
Sampling valves / Mdiusiege ldduiufega... ems, 1, o1, 1
wenTvinaua iy lnglideslavie Wads BiAensuuleu
2.2.4 Pressure Safety Valve
Pressure Safety Value (1a21i348) wae Pressure Relief Valve (3183
seususiy) Wugunsalrnudasafevesszuu dnthimdnAessusussdiunielusyuuean @
zuedlaesnludfidisiusesuiuninangndld 1amsaeswilndaueans1siusunsla
37U NE1IAB Pressure Safety Value azldiuvaasnalfitudnle (Compressible Fluid) wwu lavn
A e = ) @ ' =3 o ) s v a
WIDNT YINBDINITILUIEAMUAUBL19TIALGT @TU Pressure Relief Valve azl9iuvaauani

= o

Judalailel (Non Compressible Fluid) 1t 1 wetnsiu Saazsvursausuegiaing Tnend
vaesrilnddnssnaufindiongetulaun

1. Valve Body daulnajnanannmanvae wiatagduniunisldeu tnedu
Tnssasaildfndaiurievidadinnuiuitazyinnisuntes

2. Disc anvarduuiunauiildnatiatuveamaild Tnsendoussnnainala
Tne Disc dazvhmhitdunsedul o

3. Stem \Judwiisunsanaanausuazdusanaluds Disc Tnefimtiiiy
wnudsAuliEuiiedeulnindoufinuuuinny Stem

q. au3e Wudwdinelmdausaiuduniuanuduil Disc msusu Adjust
Screw TauSadanadaunnsraiudsnaliisinail Disc Siauananeiu Fudundnnrsddild
Amunmausuiarlingwinisseune (Set Pressure)

5. Adjust Screw MUSusEzEaATasaUSe Taihesilldvhnnsusudieaiy
fu uenani wdEansauaszanvesndaldmudnumuenisvienildun

1. Conventional Safety Relief Valve Faudu Safety Valve wuuiinuiule
MmlU anuduiissviliinnisssune (Pop Action) H1u2187 U33Lﬂ%1€ﬁ]5ﬁﬁh§dﬂﬂﬂﬂﬂuﬁuﬁﬁﬂ
Wndnduangsumnuaiu

2. Balance Safety Relief Valve méqﬁﬂwmﬁgﬂaaﬂLLUULﬁam%’ﬂﬁayﬂu

o = a0 ' - '
N78UN Back Pressure ‘Luﬁ;mmzmaaaﬂm’ﬂm@muuau
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3. Pilot-Operated Relief Valve lassaanigluasiiudnuazgngu wasay
fign Pilot #ildmuAunIsYiu NdEnvuzadlflunsdiiaudulussuuiidlndides iy Set
Pressure 11n9

4. Rupture Disc fdnwasunnainaninndavi 3ussaniind1nundnsiusgn
Auids dnvarasduuduadenseny dennudunsluiidannninmuduiisiunuy Rupture
Disc 1 2zvhlif Disc umnesnuazszurmuiueennagemnd Weunnsonudavili Disc
anansauntlasrnudusnssluld wuiuldvsslunsdduivreanaiiiinuiile wu Sy

M3VIauYeY Pressure Safety Valve Tnevialuifissuaiiioninusunielusio
wiadafiAunndy Set Pressure Wseanausufinszyinge Disc asfiduinniiussiinaanausa
¥ilek Disc 1innsendatu uarssureanududluAueanin Weausumelusyuuanaud
Disc Avzindpuiingsiwmniuaiuausumeluduiy

Pressure Safety Valve f1fl510asidunsunsesniuy nsnge n13naen
Set Pressure Wagms Calibration figeaviiliignsiesmundninnns ieliszsuunaszsuf iR

AHUUanane
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Uni 3

A5N15AEUNITULAZNISIDALUY

Uit Weawas Jaes (WUsamelneg) 9180 Wuuismiliusnisniednunisesnuuy
myiensiuagliiuinvmsidmnsslulassmsiA sadestugmanmnssusine wu Tss
nduiu lsedlaeinea Tsaurheans %qluiﬂidmiﬁlﬁ%’uﬁmaumnmagﬂé’m?awaﬁwm
1a59n13 Wunsiwsgsilasanis 'ImsJm'iwmaa::tﬁam%’azﬁraﬁuaasxwm%‘lmﬁai'ﬂl,l,awﬁgumaunﬁ
LLUUWWﬁﬂ’mﬁuLﬁ,ENﬁU‘UENﬂ’]iﬁﬂ FEED (Front End Engineering Design) %"aﬁfumaumiﬁw

s

swastdadeyavaslasenisaediiinisdudunuiuanseiuly Jusgiuguuuuuazanyszacd

U L)

v9alATINITHU dmiulassnsitldfuiiaveuiulasimsitianuszasdlumsainenszsuiuns
wansnuailval (Green Field) ffunounmssiiiua fueluil
1. vhmsfnw scope of project AldsusoumNg
WMsIATIEN sanuuumMBmnssuoy
n35¥i1 P&ID Development
N15%1 Instrument Database
N5 Instrument List

N1 Instrument Datasheet

N15%1 Instrument Material Requisition

o N A WwN

N13911 Preliminary Sizing Orifice Bore
9. N3 Instrument Material Take Off
3.1 N1sAnen Scope of project
ﬁmwuauwm%’aﬁmuﬂ‘uaﬂﬂiamsﬁla’w’%’uuawmamﬂgﬂﬁﬂ Suusnrouiinustmazld
Suiinweulasenissnsgiiy wiuFinmuaglafunulugluuues B (nvite To Bid) Taw
Buusn Qﬂﬁwzﬁwmiﬂ'ssmmﬁmﬂix;&aLLaxﬁmwawixga WunuigndSumunsiaglag
gauonnoufseyalasinis wasruzmsussyaszdufunuangné dalasimsilauiom
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g‘d‘ﬁ 3.12 Page login

2. Usngumueing adn acceptor

gﬂﬁ 3.13 Page acceptor
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T ﬂsLLamwﬁW{’NﬁagU Aan instrument index

%! smartPlant Instrumentation - DD5560A
File Modules Actions Browser SmartPlant Tools Window Help

[ocjed=sc@e & ne 0]
e

Browser groups
ﬁ Instrument Index |

&3] k@' Process Data & Calculation

= ) Specifications
F & Wiring

- &, Hook-Ups

[+ &> Loop Drawings
= E¥ Control System
[+ & Document Binder
[E2] [_T.] Documents
[0 Telecom

:J'U'*?'i 3.18 1@®N instrument index

8. ¥N15L@en instrument index standard browser

% smartPlant Instrumentation - DD5560A

File Modules Actions Browser SmartPlant Tools Window Help

I2oalpu|Es@st alniie|a)]

(S <o e

Browser groups
= ‘3} Instrument Index
71 Calibration Results Browser
= Calbration Settings Browser
1 Grauit Related Blectrical Tags Browser
2] DOP and Index Browser
1 Drawing Summary Browser
1 Bectrical Power Element Browser
] Bectrical Tag Browser
=] Equipment Browser
] = Feldbus Tag Number List Browser
] Function Requirement
=1 Instr. Conn. Pre-assignment({Advanced)
# =] Instrument Connection Pre-assignment
S |5 rument Index Standard Browser
71 Instrument Type Browser
=1 1B - Index Browser
# 3 Lne Browser
® [ Loop Browser
T Maintenance Schedule Browser
3 Range Browser
) Taq Category Browser

"M Tan Mnter Did | ine

=+

ment Index Standar

gﬂﬁ 3.19 @8N instrument index standard browser
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¥ SmartPlant Instrumentation - DD5560A
File Modues Actons Browser SmartPlont Tools Window Help

leoaleolecs@et &lnlie|al

S e 2o

Browser groups
[= = Instrument Index Standard Browser
[# %7 TOP Inst List View
(& ¥4 TOP 10 List View
[ %] AFW TOP NATTHASIT
[#1 55 AFW TOP WP
[ %5 AFWIB_DPM
[# %5 AFW_MGF
[ %5 AFW_RAR

[} *T] ASM-CAJAS Y OTROS

[# %] ASM_LISTA INSTR. x PAID
[+ %7 ASM-LISTA INSTRUMENTOS
[&) 5 ASM_LISTA INSTRUMENTOS EXTEND.
# 7] Default View

(3] %9 KX Index

71 ¥ KK UDF Index

(¢ %4 LISTA

(8] ] LISTA ENTRADAS/SALIDAS
(4] %7 LIS-14GB-29HK-001

(3] %5 LIS-14GB-20HK-005

[#1 % LIS-15GB26A-MX2-1-01

roe b nie

Fmmi et e Pl dend

gﬂﬁ 3.20 lAan view : AFW TOP (Amec foster wheeler Thailand operation)

vy = o % ¢ a o & v al
10. AzuanminInlantuin lngagyinisaing Tag guninl AGNYMIWLUMAIEY?

¥Ms1den Tag number Activity -> new tag number

%' SmartPlant Instrumentation - DD5560A

File Modules Edit Actions Options SmartPlant Tools Window Help
jpoaledecBedenme |0l

[ﬁ?[nstrunent Index Module | (§7Browser Manager 32 Browser View - AFW_TOP [Fitered] !

[iInternal Loop Name [r-gm Service
Loop

gﬂ‘?{ 3.21 @519 Tag number
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wfnevun Tag \Uu FC wavmuimenueiavarduveaunsel aan ok

New Tag Number I

Tag dass:

I Conventional _'J
Tag number:

[krFz 5999

I'llll"lll'l"I'...llll.Il"'l.""..l.l...‘ll."

OK Cancel Help

U 3.22 fimun Tag gunsol

12. madenuszinnvetgunsel FE : ORFICE PLATE Felulusunsuandu nwn

au -> Aan ok

i Select Instrument Type E3 *

Tag number:

’KRFE 9999

Find instrument type:

Instrument Type  Description Process Function 4|
FC Controlador Electronico de Caudal Caudal

FCV Valvula Yarway Valv Control

FE TRAMO CALIBRADO Caudal

F PacAdeoRmco  ladd |
FE VENTURI Caudal

FE Tubo Pitot Caudal

FFC CONTROLADOR RELACION DE CAUDA Caudal |

5U# 3.23 FenUsuinvivasgunsal
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13. @37°9%8 loop NSNIUTDIUNTEY Tusned1sil 9o loop \Ju FC : Flow

controller -> Aan ok

Loop Name Ed I

IKRFC 3999

l...'l:.'.l.'l'l"l".l"ll".ll"."'I']I"."'.'

[ ok ]| concel | beb

=l ° <
U 3.24 N3N muAYe Loop

14. 9zUanaia1g loop number properties (new) Tuu AdN ok

Loop Number Properties (New) B :
Loop number: Loop numeric segment:

Loop service: Loop guffix:

| |

Qld loop number: Loop function:

| [Contral ;j:j
Measured variable: Loop griticality:

frow el | g |
Loop type: Loop equipment:

1 = s =
PAID drawing:

| =

I~ Apply PAID drawing to tags I~ Agply senvice to tags I Apply eguipment to tags
Note:

™ update document number

E‘Uﬁ 3.25 page loop number properties
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15.udn¥ Tag number properties 989 Tag MMINTATNUYULN -> AAN ok

sUfl 3.26 page WAMY Tag number properties

U

16. vinn1sld service v99gUnsal lagRa1504191NNTEUIUNITNTYINUY

A ] -|
GII“':v:.mS_m‘vlmlDﬂllT&Iﬁﬂmlﬂhl' ciate Symbols |

- Loop data i
Loop number:

[ Tagnumberpropertes e -
Tag dass: Old tag number: |
—_— ' s
Number: Internal order:
fre 5% - |

|| service: Equipment: |

|| F7 STEAM HEADER TO KR €000 [~ e \

' \
Instrument type: Ling:

[PrACADE ORIFICIO FE - [ 2 j‘

| 8! PAID: l

1] Hals o |

JUN 3.27 mi3ldservice vasgunsnl
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o | a - Y o 1 ' o =4

17.'V|’Tﬂ']{£ﬁ status IWEJ ARNN _".:J ATUNAIYBDIINN Vl’lﬂ’]‘imaﬂﬁmuwﬂu new

P s o | a &£ ' ¢ Y = ' o oo s
Wosanlasamsilunsadrsdaunmdatuln aunsalnniasilaniuglinn dslugenuas

aeilluniwialu -> Aan ok

Instrument Statuses m I

Find an instrument status:
I

Instrument Status Description

Existente Existente

Fuera de servicio Permanece sin servicio

Modificado Existente modificado

Nuevo Se anade en el proyecto

PEND. PEND.

Por otros Suministro de otros

Recuperado Existente en nuevo servido

Retirado Se retira de planta

v
y ol
OK Cancel few I Delete l Help I

gﬂﬁ 3.28 instrument status

] a " = = - o @ 1 1 © =) . <
18.411Mstiiu location lng ARNT _J ANUNRITD9719 N13LaBN location LU

field (la991n orifice plate 1Hugunsalagwinu dslureniasaziunwaiu fall > alin ok

Instrument Locations l

Find an instrument location:

I

Instrument Location Description
ACCS-MX2 S. C. ROTATIVA (SALA RACKS HDS-V)

Campo-Zona Adda Planta / Unidad

ccMm Centro control motores
Consola Crudo III / Alquilacion Consola en Sala de Control
Consola Destilacion [ Hidrotratamiento  Consola en Sala control
Consola Energia Sala de Control

Consola FCC Sala de Control

4| I_"_[:J
[ ] oot | e [ s | v |

gﬂﬁ 3.29 instrument location
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19. vimsiiy line vesaunsnl Ty Adind ol Grumdstosing vhmsden

properties

Line type:

[ =] .| I show allline types

Find line:

Line PAID Stream Standard =
3"-VB-10356-A01AA-C 150# ANSI PL
HOLD . MA
X -AMP-1026-A032DM-C MA
X -AMP-1041-A034DE-C » Ma
X -AMR-1031-A032DM-N o MA
X"-AMV-1039-A034DE-N 300= Other PLs
X"-CAT-6012-A0620L-V Other MA
X -CAT-6027-AD62EL-V . MA »
4 | »

o | _ oo |[pomee]] new. | ose | coive. | cwmree] v |

gﬂﬁ 3.30 instrument line

20. Wy line MufLanIuy P&ID

Line Properties E

Line number:
*-vB-599X-A032DAN

Line type:

Pipe gaten‘d:
|MATERIAL NOT LISTED ]|

Pipe spec:

| i B

oK cancel | Ppepata..| Hep |

g‘dﬁ 3.31 A5 line number
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21.¥hAsi@en pipe material

e e 3 e S e

Line number:

[4"-vB-999%-A0320AN

Line type: Pipe standard:

| ==

P&ID: Line size:

[ 3 | |

Stream name: Internal diameter:
| |

Pipe material: Wall thickness:
PLAIN CARBON STEEL (ANSI B36, 19 & B36, 10) ~| |
MATERIAL NOT LISTED -

PLAIN CARBON STEEL (ANSI B36. 19 & B36.10)
301S.S.

3045.5.
3105.5. _I
okl l o f

=l A
3UN 3.32 N15Laan pipe material

22. ¥nn15iaen pipe class

Line Properties E3

Line number:

[+~vB-999x-A032DAN e |

Line type:
|

P&ID:

|

Stream name; Internal diameter:

Pipe material: Wall thickness:
|PLAIN CARBON STEEL (ANSI B35. 19 & B35. 10) o i |

Pipe spec:

300% > ...

150# Cancel I Pipe Data... Help
1500=

Al2500= Uther

600% —
900 . -

U7 3.33 n1siden pipe class
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23. ¥nmsiden pipe standard Wuluu ANS|

Line Properties E3

Line number:

[+*-vB-999x-A032DAN e
Line type: e : s II
l :..]_';] i - S PTEYIOUS

PadD: ANSI

| 2| Lm—l
Stream name: M
| |

Pipe material: Wall thickness:
|PLAIN CARBON STEEL (ANSI B836. 19 &B36. 10) e b |

Pipe spec:

[300# ==

I OK I Cancel l Pise Data,,, Help

gﬂﬁ' 3.34 N5L49n pipe standard

24. ¥nn1sl@en pipe data library -> Adn ok

Pipe Data Library E3 I

Find nominal size:
f4
Nominal Size (nch)  |Pipe Schedule | Internal Diameter (inch) |Wall Thickness (nch) Default 4|
3826 337 Yes
= 3876 312 Yes =]
7 - 5938 251 res
4 5 lres
40 4026 37 res
4 — 14062 19 fes
u —  pess 203 res &l
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25. ¥NN5a39 P&ID number lay panh ._J AMUNGIYD979 AAN new LY

= a
NUBLAUNILENIUU P&ID ->Aan ok

T e |
Find a P&ID drawing:
PAID Drawing Description ]

FEED-1401GB 13A-KR-X-DEL1
FEED-1401GB13AKR-X-DEL2
FEED-1401GB13AKR-X-DEL3
FEED-1401GB 13AKR-X-DELS
FEED-1401GB 13A-KR-X-DEL6
FEED-1401GB13AKR-X-DEL7
FEED-TEST
ED-1401GB 13AKR-X-DEL

4| | »

|0K|<:an=|]uew|wet=|l-ieb

v

gﬂﬁ 3.36 ¥INN158579 P&ID number

26. wand Tag number properties 184728874 orifice plate -> &N ok

[ M gt e B 1 A S SRS R N E T T e B
| | ot |G| [
[::n L hes s = J Sowm sy el
Im‘m— el o e |
B= — -
% ] |t
Sepwce: Egapment
F STEAM HEACER, TO W £ 0o I :]___]
I.E:T-D(!E_Tmu T == flﬁam--.n.u~ B
T = = Ty =] =
Lpestorr
= St G|
lw_m__m“—“ﬂ;l - = =
Sl tywe: S - descripon:
e type: o :
o T T R | | ] iR |

JUN 3.37 uanavoua Tag number properties ¥83f814 orifice plate
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27. NMSUARITIUaLIBUAUDNAaYRIRIBENA orifice plate Tun19vi database

Fle Modles Bt Actws Cptors “ewilt Todk bedow HeD

[20aleiesde salnieln]

Qmmmwl.‘.&mw GPtrowervew WK TP [

U

o
i

3.38 database 183 fatN orifice plate

3.2.3 N15%1 Instrument List

vanswavidenlutuneun1svi Instrument Database viidusisaunavesgunsaiy

Tutuneuilagiinisgazidundeyaretsguniniudasii uazUszianila

INSTRUMENT LIST
LC-FINING

2
€ a

FW-Contract No 1401681 A umant No 1 1
pabisninsiiog SAN ROQUE (ESPARA} - G
UNIT. Loop No.  Tag Number  Sarvice Description Instrument Type 10Signal  System  PI0 No. Line No. Equipment  Status  Location Remarks
19 KRFCI001  MRFCA001 VM MEADER TOKRE-130AR FLOW CONTROL SOFTOCS  DCS  FEED-1401GB1IAKRY 100 NEW  Dcs

1 KREC-100 KRFE N VM HEADER TO KR-£-130A8 ORFICE FEED-1401GB1JAKRX- 103 1.V 1008-A000CA L NEW FIELD

108 KRFC-1001  KRFIL1001 VM HEADER TO KR-E-130A8 LOCAL INDICATOR - . FEED-1401GB1 A KR-X- 183 - HEW FIELD ATLY
(00 KRECAON  WRFTAOT VM MEADER 10 KRE1OAR DP FLOW TRANSMITTER ON DCS DCS A DCS  FEEDOIGBIMKRX100  FVM1008A0CAS MW FELD

Tm KRAI1001  KRFE10H  COLD SRVGO 10 KAPSQIAS ORFICE : : FEED 1401 GB1IAKAX10)  §7-GOV-100TADOCAY MW FELD

I% KRFLINZ  KRFMIOZ  COLDSRVGOTOKRP4QIAS FLOW INDICATOR ON DCS SOFTOCS  DCS  FEED-14NGB1AKRY.1E) MW ocs

I8 KRFLIN2  KRST100  COLD SRVGO TOXKRP4OIAR WIRELESS DP FLOW TRANSWTTERONDCS  WIRELESS  OCS  FEED-MDIGRIMAXRX-A0Y K'-GOV-1001ADNCAY MW PELD

0 KRFI0)  KRFEI00)  COLD SADIESEL OSBL TOKRE-13A ORFICE = 5 TEED-MO1GBIAKRX10) 6-GO- 1901 ACICAN NEW . FELD

18 KRFLA)  KRFLOB  COLD SR DIESEL OSBL TOKRE.130A FLOW INDICATOR OM DCS SOFTDCS  0CS  FEED-1401GB1SAXKAX 10 MW cs

Io KRFLIN)  KRFTA00)  COLDSADESELOSBLTOKREDA  WRELESSOPFLOW TRANSMTTERONDCS  WIRELESS  OCS  FEEO.MOIGBIMAKRXI0) F-GO-1001ASMCAN MW FELD

o0 KRFGID0T  KRIOE!  KRW-13) LEVEL RESTRICTION ORFICE 5 FEED-OTGBTAKRCIG) 7O \0LATIIDAC NEW  FIELD

T00 KRAC1R  KRLAWIGOT  KRW-13 LEVEL TEVEL ALARM MGH SOFTOCS | 0CS  FELD-WOIGB1MKRXIE MW OCS

100 KRACWO1  KRLALIDOI  KRVIBILEVEL LEVEL ALARM LOW SOFTOCS  DCS  FEED-WOIGBIAKRX-A0Y W Des

100 KRACA001  KRACA001  KRVASILEVEL LEVEL CONTROL SOFTOCS  DCS  FEED-WOIGBIMKRXIOD - MW DCs

10 KRLC-1001  KRL-1001 KRV LEVEL LOCAL INDICATOR FEED- 140108134 KR-X-103 NEW FIELD ATLY
10 KRACAOH  KRATAOO  KRVABILEVEL DISPLACER LEVEL TRANSMITTER ON DCS ocsa DCS  FEEDAOIGBIMAKRYAG) MW PEWD

10 KRLCAON  KRAV-I001  CMIRV-11ITO MEADER CONTROL VALVE 0csA0 DCS  FEED-MOIGBAMAKRYI0) €-CM-A0IANVIDAC MW D

1M KRACIO0  MRANIDO  KRA-IMILEVEL DCS FUNCTION SOFTOCS  DCS  FEED-MOIGRTMAKRALICY MW Dcs

100 KRACI001  KRAY-A001 M KRV-133 TO HEADER 1P POSITIONER FEED-1401081IAKR X103 NEW  FELD

T8 KRAGT00  RRAGI06Z  KRV.13ILEVEL TEVEL GAUGE FEED-0IGATIAKRX 1G] - WRVIN  NEW  FELD

™ KRPGI00T  KRPGIO!  COLD SADESEL OSBLTOKRE1NAD  PRESSURE GAUGE FEED. 140108 1IA KR 103 T WEW  FELD

100 KRPGIG2  KRPGION  COLD SRVGO OSBL T KRPEOIAS PRESSURE GAUGE FEED-1401G8 1IAKRX.10)_ F-GOV-1001-ADNCAY WEW  FiLD

T KRPSVAR01 KRPSV1001  KR.13) OUTLET RELIEF VALVE PRESSURE SAFETY VALVE FEED.1401G8 1IAKRX-10 _7.CAR- 1003 ATIIDAC WEW  FED

T WRPSV-100] KRPSV-1O2A KA-E-130A GUTLET RELIEF VAVLE PRESSURE SAFETY VALVE FEED 101GB 1ARRX10)  £-GOV-10ILMII AR WEW  FELD

100 KRPSY.1002 KRPSV-10028  KR-E-130A PRESSURE RELIEF VAVLE PRESSURE SAFETY VALVE FEED-1401GB1JANR-X- 103 6°-GOV-1032-MMI1AA NEW FIELD

106 KRIC1001  KRTARI00! SR VGO KRE 1304 10 KAV 12 TEMPERATURE ALARM HIGH SOFTOCE | OCS  FELDDIGRTARRXI - NEW . DCS

100 KRTCA001  KRTALIO! SR VGO KRE 1304 TOKRY-102 TEMPERATURE ALARM LOW SOFTOCS  DCS  FEED-A0IGBIMAXKAX-103 MW Des

10 KATCA00  KRTCI001  SRVGOKRE 130ATOKR V.G TEMPERATURE CONTROL SOFTOCS OGS FEED-MDIGRIMAKRX10 MW DCs

100 MRTCA00!  KRTEADM  SRVGOKRE1XATOKRA-102 THERMOCOUPLE TYPE K MULTIPLEX DCSAMUX)  OCS  FEED-14010B1MKRXA0)  §OONAMIMOIAAY MW FELD DUAL
100 KRICH00  KRTHON SR VOO KRE-1A TO KR4-102 TEMPERATURE INDICATOR ON DCS SOFTOCS  DCS  FEED-O1GBIMAXRXAG MW cs

100 KR-TC-1001 KR-THI001A SR VGO KR-E-130A TO KR-V-102 LOCAL INDICATOR FEED-1401GB1JA-XKR-X. 103 NEW FELD ATV
100 KRTCH00!  KRTE00)  SRVGOKRE-130A TOKRY-102 TEMPERATURE TRANSWATTER ONDCS Des-Al DCS  FEED-MOIGBMAKRAA0) FOOV-ANIAOMAAY MW FELD

im0 KRTCH001  KRTW.I001  SRVGOKRE-130A TO KRV-102 THERMOWELL FEED-1OIGBIMAIRX 10 £'GOV-1002-M031AAY NEW  FEWD

U
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3.2.4 01591 Instrument Datasheet
1159 Instrument  Datasheet  vaslasanisildsuneunsed 1414
4o SmartPlant Instrumentation Tun1syihdaya laeiinisiitoyasann Process Datasheet
vosgUnsaiiug s snsgilunissneds dddulassnisiilélduinsgiu Control & Instrument
General Specification 984%19U58%919841UnN19%11 Instrument Datasheet
Tudunouseludl Wumsesureiimssidunsldsenuag enigluduves

Fﬂ’ﬁmu lun1s¥ Instrument Datasheet U84 Pressure Gauge

3.2.4.1 N9 Instrument DatasheetUszgndlde@anuas SmartPlant
Instrumentation (INtools)

1.4Ms1den Module Specification Tun13vin Datasheet

#.' SmartPlant Instrumentation - DD5560A
File Edit Reports Actions Tables SmartPlant Tools Window Help

g Cllimhen SR & TR0

r)lrﬂﬁ’qgrjﬁ a‘ D ’:‘h-" g
“——  Hook-Ups :

Instrument Index
Spedifications
Loop Drawings
Maintenance
Process Data
Document Binder

Wiring

gﬂﬁ‘ 3.40 N1si@en Module Specification



2.ld Tag Number gunsal Tudhetheiliu PG 1XX3 (Pressure Gauge) ->

Aan ok

Open Spedafication ¢ I

Item type: Tag dass:
Ilnstrument :j IConventionai _v_l
[tem number:

IlII..l..."I'I.‘I..Il....l'...l"

oK Cancel Bnd.. |  Hep

E'Uﬁ 3.41 nsld Tag Number 984 Pressure Gauge

3. yinsidan Fluid State @slusisagneazidonidu steam

Select Fluid State

th'dstate

(" Solid or Powder
" Liquid

" Water

(" Gas or Vapor
[~ Steam |
" NJA or other

e e T T —

|

20

SU# 3.42 maiden Fluid State
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Q.EULLUU‘E’IE}azLﬁﬂﬂﬁaa&a Datasheetwad Pressure Gauge dwsulasenisil

G2 Instrument Index Module | (5 Browser Manager | G2Srouser View - AFW_T0P [Fitered] | ) Specticatons Modue ) Instrument Specfication - KRPG mca!

1'% 1
’1 2| Senico WP CONDENSATE KR-v-133 TO HEADER
GENERAL 3% Lhea [ mo TOV-DRATIOA L [ FEE el e
i Equo
& [Fuc | w [ vagor o agaa
7| Sotcs o wspesite | Comp cormosies |
§ Normal |
CONRDRCIONE § n Presion Voo W
PROCESO [ 73| Presion oe Onete
17| Tevpetanra Normal ] <
12| Temoeritry oe Dehe =] 3
1]
14
18
16
—
18] Tips e meckca Prasitn G
EE]
| Vo Loca OecE 3 process
21| Conmite 3 process WNRT
MANOMETRO i e Towsess .
n [Cancrnzcn 'ALITING oo Dance | Grataciones AUTeNacEN | Bg 41 negr
28] Toe Bt el 0 Bouraon
2] Lariai ol Elemend seor s
] Vaew ASi 3%
Fij Ay [
d G2 [Tem Bapne
E) D2 Saguriias
X Visor Crivial 08 seguca
3 | Precision 1SR
| Scorepravion 136 valer Tk 08 #cad
3 [Promecitn meciias 3
M
x
| Tpe
37| Cormaite Procesd
®L0 32| vawal
snmoon | S| REeT
40| Coresioe & Petrumenss -
41| Capltar | Mamral - t
Q
[
u| 5% ]
45 | Amoriguador of puRaciows No
ACCESOROS | U6 o on sl ~
47| Limitacor o8 presiee ~
3] T precunics pae resen con gicermy ]
£ [V 58 Besd 08 CACH N
%
31| Paoicanee 0 |
g | Wooee
FABRCANTE |53 WF Requisiion [ Cooge 5% I
Fl
NoE Pron s R

¥dL8s38Mm -

Ui 3.43 SULUU Instrument Datasheet 484 Pressure Gauge

v Y

51



3.2.5 N15911 Instrument Material Requisition
WWunsviludsdaduan anansazuaniesuasldenAIuAaInIsiunsiaen

Fogunsal Wy wnsgIuiieates Jaqlunisnds wedilldlunsuseneunisindulanisiden

v
= s

fogunsal g‘uLLUUﬁTﬁaiﬁaamé’amﬁﬁaqndnﬁﬂ’lul,aﬂaﬁﬁ rUuBYIUAIUABINITVBIGNAT 1
fimansueneazideneylsung

onansfineateslunisia Instrument Material Requisition 28314
Tasanns desaludl

1) Process Datasheet U89 Pressure Gauge

2) C&l General Specification U84N19UTHW

3) Instrument Datasheet W89 Pressure Gauge

3251 luduneudeludl 1Junisesuredtnisdaniiunisluniseia

Instrument Material Requisition ¥84 Pressure Gauge

1. msviminunes Instrument Material Requisition

Contrct 1 SALTOBTIA ¢ 1DOSSSAA REQUISITION
] " e AL TAGIGE Y 3A-206- TESRT
Project LEC - FINSIG. T 'y
LN U F I A GOBLAL TAR SAN ROOUE Dot 10-17-2017
o 1068
PRESSURE GAUGE
e LG - FIENG ey
Pruschans Dedus W° S
i A
3t Ok PEE T
it ot gy
Fr i and oy T
Wi hand i
Pty s
[y —— OEM
% SCOPE
1n. RESPONSABILITIES

1. STANDARDS AND SPECIFICATIONS
v, ATEX COMPLIANCE
v, AREA CLASSIFICATION

¥, SITE CONDITIONS
Vil DRAWINGS AND DOCUMENTATION
Vil DOCUMENTATION AND QUALITY CERTIFICATES

1. INSPECTION AND TESTING

X DEVIATIONS

X1 GUARANTEES

XL SPARE PARTS

N1l LIST OF ATTACHMENTS

NIV, GENERAL NOTES AND SCOPE OF SUPPLY
ANNEX A -DATA SHEETS

5UN 3.44 miUnwas Instrument Material Requisition
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Wdesivavideatayalunisiin Instrument  Material  Requisition
Farluil

1) Scope luidaiiawndndsveuivavesgunsaiiug 1ty Ussianves

aunsol Tnsansisuiinvey

2) Responsibilites  luwadeilaznainds Hureasdes Suiaveuly
swazdundeyaluduitlsgnimusly ielimsuseazidoaiiuenmiaandeyaiimauzivle
na1falu Instrument Datasheet

3) Standard And Specifications lusadeilaznanaiis UATFIUAI T
\Aertesiugunnidu Sunnsgiusegilazerndunan Project Specification damalasenis

Judmuali ie 9ndeyaresunnsgiuvemauisnililunisdds

v
=i 1

4) ATEX Compliance Tuh9aiiazna1afis ATEX 1191nA191 ATmosphere
EXplosive dailusnasgmugunsaldmiuiunidessnfse Inevluuas ATEX dhegldiugunyain
\Ju Electronic Midsssamsiiauszmula wie nsszibale

5) Area Classification Tuvitailagnanisuiinm Ussinvvesiiuiniigunsal

AnAtDY F99281989U03aIN Project Specification 184lATINTS

P
s i

6) Site Conditions luidaiiezndmisieulvvesanuiifans wu GPRHGE
N3zt ImeLa gaunail 57uHIAUAUUTTEINA sﬁgqae‘j ?iwxé’w%a%’aa&amm Project
Specification w84lAsIN13

7) Drawings and Documentation Tuideiiazndidaenaisnining ves
TA59M3 SEYmNeLavYeenans 299v8198adayanin Project Specification vadlasanis

8) Documentation And Quality Certificates ludaiiaznanduonans
fusesvesgunanl iumsudsanudeanmslimagduiensiuisenansisesmsldiuanmagune

9) Inspection And Testing lutdaiieznd1afianisnsisdauuaznig
NAADUAUAN fﬁaL‘flum'iLL%’q’lﬁmqﬁmﬁmwﬁmmﬁuﬁmauﬁaﬁuﬁﬂLﬁmﬁmmwmﬁwmiu
ADIUNTTALA

10) Deviations ludetiaznanidiudsauulugiusieg Fadundslima
Fuensuiloiinmmndsavulusiudagliudedeyauruion

11) Guarantees Twideaiindads duvszneuimuniingwisedanion

lneduneazapalaiunsussiunuidmualiluleulumsddgenily
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14
= 1

12) Spare Parts lumidailaznanntia nsudslvignauisnisdiseseunsel
Q’:’ ﬂ' ¥ o D.Il d’“ 2
Hue Alavihnsdsasll

13) List of Attachments luhdetiaznanaiis lenansnifeitesvedlasinig
Favzuvadu Client Specifications waz Amec Foster Wheeler Specifications

14)  General Notes And Scope Off Supply luvetiaznaifesvazidenteua

A finedeiugunsainunufednIsvemIIuTEn Weuddlinagunglivsiu

Annex A - Data Sheets

WU Instrument Datasheet 484 Pressure Gauge MUUgAIUNAILaNE1T1
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3.2.6 N5 Preliminary Sizing Orifice Bore
nansfiiedaslunisvia Preliminary Sizing Orifice Bore vawnelas4nIs i
Fadeluil
1) Process Datasheet 484 Orifice Plate
2) C&l General Specification Y84M1NUIHN
3.2.6. 1 Tutunsudoluil Wunsesuredsnissniunisldwenund anns

‘ludauﬂaacﬁﬁmu Tun15%11 Preliminary Sizing Orifice Bore ¥4 Orifice Plate ¥84 KRFE-

CLG RE WOUT URET Wl
CEPSA GIBRALTAR-SAN ROQUE REFINERY . SPAIN

PROJECT

LCFRaNG rILD

- . -y
s peme sy |

7RG weAticn FE=tiot
CONTENT RG+MUH2

LINE COUIPMENT [ Wﬂ!m'l'mh‘.

[FLUID STATE [WT% Vi T VAPGR 1008

FLOW X __+'8 [ Aptr
ACT, | Py

PRE SSURE CIRT S| o 1

SELECTED PREsSumi |00 6 pov )

TEMP, MINMAX | 131 7138 494 °C
{"] 1 135 #9% °

m T ————

UKD OPTR SPOR M MAX |

100 OPER SPGR DLSIGN

‘ — -

VAPOSR DE

WVAPOS MOL WT 08 .8

[VAFOR DENSITY DE SIN L0 g

[VAPGR ZCOMP® O SIGN 1663

VAPOR Cp O Cv 1.4
i
T OR QUALITY &

[0 F RANGE = DRY
(SEAL 5P GRAT 0 F
STATIC PRESS RANGE
CHART OR SCALE RANGE
CHART WL TR 0
ORFICE BORE TYPE
[STANGARD SPEC
[ORWICE BoRE b TTA 3
PLATE RING MATERIAL 316 88
PLATE
VENT OM ORAN HOUE
BETA RATIO 80
ALANLF AL TURLR & MOOLL
(9% SCHEDULE
TER O
VAP LOCATION
TAP SEF
FLANGE TYPE
FLANGEL MATLMIAL cs
[RATING AND FLANGE FACE 15008 - RF
[FLANGE INCLUCED
MANUFAL TURTR & MOOTL
REVISION W —
NOTES C:nun'l- e e
(] 140 200 apening
el O T
.: WL PR 4 ) agoey ]
b LSat . e R¥ L 1} ]
;n——.—.—u.--_u- )
- oegrea s Ldarew
BALG 0 Ay PO 1

COMTRAL 1T 1
ey

E‘Uﬁ 3.45 Process Datasheet 984 Orifice Plate FE-608
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1. 191 Module calculation Tun15vh Preliminary Sizing Orifice Bore

SmartPlant Instrumentation - DD5560A

File Edit Actions Reports Options SmartPlant Tools Window Help
| e (e Aol enie 0

J Dimensional Data

=~ Hook-Ups
Instrument Index
Spedifications
Loop Drawings
Maintenance
Process Data
Document Binder
Wiring

E‘Uﬁ 3.46 N154a8n Module calculation

o e v ) a
2. 19N Tag gUnsaunAeIn1s Calculation -> Aan ok

Enter Tag Number |

[xrFz 0608

l""l""‘ll"l"lll'll"l"llII""I""'II‘."""

oK cancdl | End.. Help

JUN 3.47 m3lden Tag KRFE-0608
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3. uananti1eng Flow meter Tilddayasineg Ao

General \udayamluvesgunsal Fedeyaludauil 9zvnis link data 910

Database #lafin15¥luduneunis¥ Instrument Database

7]
& as a4 v

Properties \udiayaves Process Data vasgunsaiiue Fadoyaluduil 1d

Y

ﬂ’l’ﬁai‘;amn Process Datasheet

Additional Properties Wudoyaifuifiuvesgunanitiug

- 2 a v ° ' P
Base Condition \udeyalteulviisiesaimuasegunsaitug

¥ SmartPlant Instrumentation - DDS560A

Fle Modues Edt Actons Opbons Reports SrarPint Tods Window Heb

0 aleu|esRod &lnTie|0

e

Senice: SR (ocaton:

Fuidstate: [iod ] thensber _Zl Instrument database

Fid phase: | 2| Unese:

Fudnamesource:  [Toedefes =] Lneschedie: E_—-_“_"'"_

Fuid name: J00UNG O1L

% rpw—— S ———————

Report fags: [specfcaraity il |

Sinm  Qomal  GMmmm Ui

Mass fove: o2 oo+ a4 foh =

Upstream pressure: E E s e =

Terperatue: 5] | (g < =

Vacosty: T3 -rl__l

vebty: [ms _I

pensty: 292 7y Process Datasheet

Ihﬂm 053 ps3 | T3]

Comer essbity: [ | [

| cpectc heatrato: [ | |

Vapor pressure: b1 | b [igtion— wloace ]

Ot pressre: 5,14 ligtiont — xjjpage =

Moiecular mass: |

| | ADOITIONAL PROPERTIES

Desgn presaremrimn: | e Carrosive: | =

Desn pressemmimm: [55 [wr x5 Ervae: 3

Design temperatee mrimum: | | E— | Tonk: [ =

Desgn teperatre mavmun: - 230 Calores: =

—— R TR Tparent: =

Angle of repose: F Bidwpndene: [ 3]

Requred range: From:| o: | fmh =]

Lmits on press.crop acos fommeter: | 20 4 3]

Presaure: | wam _Jm Desity: [ T
% I

[sEawarin 0B85

‘lJ‘ﬁ 3.48 Mw19 Flow Meter Calculation
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4. vamsadndrde B calcutation suanavtheinaweagui 3.46 9t
Usinguiieina faguil 3.47 Tneidudeyadaseluil

Flow meter Type : 1@on Square Edge Orifice
Sub type : @90 Flange Tapping : [ 1SO 5167 (1998) / R.W.Miller]
Pipe Material : \&on PLAIN CARBON STEEL (ANSI B36.19 &36.10)
Pipe linear expansion coefficient : avuansAuSalusTHn Pipe Material
Orifice Material : ld®n 316 S.S.
Orifice linear expansion coefficient : 9zuansATuSAlLTRAY Orifice Material
Full scale :muinlasfn flow rate @maximum iU 80 % 284 full scale
Differential range Unite : Muualwviniu 2500 mmH20

wazAan calculation

Flowmeter Calculation Ed|
Flowmeter type
| =l
Sub type:
| =l
Material: Linear expansion coeffident:
| ; . ! jirc =1
T e T T A S T R L e e L R e e L Lo o A e T T S
Material: Linear expansion coeffident: ‘
! -] [trc =l
Discharge coeffident: Water in steam, % wt:
|
¥ calaidate discharge coeffident ey ek ate Sl — !
Diameter of bleed/vent hole: | £ Ofce dometer: Uik i
[ B = | I = |
| Full scale flow:  Units: |
Beta ratio: [ |
, , i foh —=If _Refeh ||
I " Differential range Units:
B |mmH20 4°C =] L
3 ; |
Pressure Joss
| mmH20 4°C
[ Defauit: Bleed/vent hole diameter = 0

| [ |

31]171' 3.49 MUN%4 calculation
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5. a¢l@AN Orifice dimeter

Flowmeter Calculation m

Flowmeter type:

|Square Edge Orifice
Sub type:

-

|Flange Tappings [ 150 5167 (1998)/ R.W Miller ]

I

3 Pipe
Material:

Linear expansion coeffident:

JPLAIN CARBON STEEL (ANSI B36. 19 &B36. 10)

jp,000012 S x|

[~ Orifice
| Material:

Linear expansion coefficient:

|
| [3165.5.

g O o

Discharge coeffident:

5,5132

V' Cakuate discharge coefficent
Diameter of bleed,vent hole:

| fin =]
Beta ratio:

p.482 |

Pressure loss:

|1850 [nmH20 4°C

Water in steam, % wt:

— Select calaulate field
(% Orifice diameter: Units:

p,%972 fin =l
" Full scale flow:  Units:
7300 Jkgm

" Differential range Units:

= _Refresh |

J2500 |mmH20 4°C »]

!mmmm-o

| e |

gﬂﬁ 3.50 Waweans Calculation
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3.2.7 N1591 Instrument Material Take Off

3 -:Iy [ as ] I3 - o alﬁl = =l
Turuseuilaslunisiudnnugunialssuuiasemianuaililasinis Je9s
MIAUAAINTIHULALNTERNLUL TslulUsAELtarnaNauanIEn19nIudFInNTsudasdinisuen

Ussianvesgunsalsneluil
LC-FINING

CONCEPTOS / CONCEPTS
ITEMS

UNIDAD/ | CANTIDAD /
UNIT QUANTITY

INSTRUMENTOS LOCALES / LOCAL INSTRUMENTS

Manometros / Gauges
Manemetro-de-tiro+Draft-aauae
Manémetro con separador / Gauge with seal EA -
Gauae EA

Niveles de vidrio / Glass levels
Niveles de vidrio transparente / Transparent glass levels EA g

N e sl iR

Niveles magnético / Magnetic levels

g

Elementos deprimégenos / Depression inducing elements

Placas de orificio con bridas / Orifice plate with flanges

Orifice plate with Grayloc
Placas de orificio sin bridas / Orifice plate without flanaes (Restriction Orifice)
Restriction Orifice with Grayloc

L 1

Venturi / Venturi
Toberas Nozele
: - -

Interruptores / Switches

Interruptor presion relativa / Relative pressure switch EA .

ot oD 5 :
Seriiiordedessomtan . Temanetons Qutendy

Termomeltros con vaina / Thermometers with sheath

Temperalture gauge skin
Termopares con vainas / Thermocouples with sheath
Termovaina { Thermowell

CEEE

Rotametros / Rotamelers

B
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TRANSMISORES ELECTRONICOS / ELECTRONIC TRANSMITTERS

Indicadores locales [ Local Indicators EFA
PRESION / PRESSURE

st boululad Alsolile pross

Draft pressure EA
Presion con sello / Pressure with seal EA
Presion diferencial / Differential pressure EA
Differential pressure with seal FA
NIVEL / LEVEL

Por presion diferencial / By differential pressure FA
Por presion diferencial con capilar y sellos / By differential pressure with capillary and seals EA

Desplazador / Displacer EA

Daanlazadac! Radares camara exteriar / Bisnlacar! radar Oiiter chamber EA
Nuclear EA
INTERRUPTORES DE NIVEL / LEVEL SWITCHES EA
CAUDAL / FLOW

Presion diferencial / Differential pressure EA
Differential pressure with seal EA
e

Cosinlislman i a

TEMPERATURA | TEMPERATURE

Transmisar / Transmitier with HARTE nralnenl FA

Skin-naint / Skin-nnint (Nn reactor and nthars) FA

Furnace skin EA

Termonares multinles Rearctor | Reartor multinke thermacounles (MUL TUVBED) EA
VALVULAS DE CONTROL

Valvulas de emeraencia ON-OFF /| ON-OFF emeraency valves

<B" 300%-600# EA
6"-10" 3004-600# -
12"-1R" 3004-600# EA
>= 200"-3008-600% EA
<6" 900#-2500# FA
6"-10" 900#-2500# EA
12"-18" 900#-2500# EA
>=20"-900#-2500% EA
ON-OFF emeraency valves (MOGAS)

<f" 30086007 EA
6"-10" 300#-600# =A
12"-18" 3004#-600# EA
>=20"-300#-600%# EA
<B" 900#-2500# EA
6"-10" 900#- 25004 FA
12"-18" 900#-2500# EA
>=20"-9004-25004 EA

gﬂﬁ 3.52 EULLUUﬂ’l‘S‘ﬁ’l Instrument Material Take Off
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ON-OFF

<6" 300# 600# EA
610" 3004-600# FA
12°-18" 300#-600# EA
>=20"-300%-600# EA
<6" 900%-2500# EA
6"-10" 900#- 25008 EA
12°-18" 900#- 25004 FA
>=20"-800#-25008 FA
ON-OFF IMOGAS)

<6" 300#-600# EA
6°-10" 300#-600# FA
12°-18" 300#-6004 EA
>=20"-300K-600# FA
<6" 900#-2500#% EA
6"-10" S00¥-25008 EA
12°-1B" S00#-2500% EA
>=20"-900#- 25004 EA
Remote obearted valve

<A" ANNE-RNNH FA
6"-10" 3004-600# EA
12°-18" 300#-600# FA
>=20"- 300#-600# EA
<6" 900#- 25004 EA
6"-10" 900#-2500# FA
127-18" 900%-2500% EA
>=20"-000¥#-25008 FA
| Remote opearted valve IMOGAS)

<A" INNE-RNNH EA
6"-10" 300#-600# EA
12°-18" 3004-600# FA
>=20"-300#-600# EA
<§" 900#-2500# Fé
6°-10" 900425004 EA
12°-18" 900#-2500# FA
>=20"-000#- 2500# EA
MabaasdeControlON-OFF{camflext - ON-OFF control valves {camilex)

0" AW

e

= A0 s

Valvulas de control (globo) / control valves (globe)

<6" J00#-600# EA
6°-10" 30046004 EA
> 10" 3004-6003 (mariposa hasta 18"} / = 10" 300#-600# {butterfly to 187) EA
>\Mluia marinnea 20" 1608 ANNE-ANNE Ruttarfi waboa > 207 30NE-ANOE FA
<6" 900#-2500# EA
6"-10" S00#-2500# FA
> 10" 900#%-2500# (mariposa hasta 187) / > 10" 900#-2500# (butterfly to 18") EA
>Valwla maripesa 20"900#-600#/ Butterfly vahe > 20" 900#-2500# FA
Control valves (angle)

<6" 300#-600# FA
6"-10" 300#-600# EA
<" 900#- 25004 FA
6°-10" 9004-2500# EA

31]17’1' 3.533ULL'U‘Uﬂ’13ﬁ’1 Instrument Material Take Off
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Motorized valves (Mogas)

<6" 3D0#-600# FA
67-10" 300#-600% EA
> 10" 300#-600# EA
=6" 900#- 2500# EA
§"-10" 900#-2500# EA
> 10" 900#-25004 FA
Damper valves

EA
Anti-surge valve

FA
Flow control valves (KATES FC VALVE)
<6" 300#-600# EA
6"-10" 300#-600# EA
<6" 900#-2500# EA
6"-10" 900#-2500# EFa
Pressure regurator valves
<6" 300#-600% EA
6"-10" 300#-600# EA
<6" 900#- 25004 FA
6"-10" 900#-25004 FA

VALVULAS DE SEGURIDAD | SAFETY VALVES

Convenclonales (ASME VIll) / Conventional (ASME VIIl)
<2 EA
>7" v <R" FA
>6" FA

EA
Conkualla tASME VLA With ballows LASME VL
2t
RTINS
-t
Valvulas ASME 1/ ASME | valves
Expansian-tormicad Thermal Expansion
Mabulas Rilotadas L Rilol walvas
Maluulae RBracidn-Aacia | Brassura-\acuum vabuas
Discos de Ruptura / Rupture disks EA
SISTEMA DE LLAVES VALVULAS SEG. + SAFETY VALVES KEY SYSTEM
TOMAMUESTRAS DOPAK / DOPAK SAMPLE POINT EA
B e i t A EIEE R S
WIRELESS TRANSMITTERS
Wireless gateway (Assume 80 unit per 1 gateway) EA
Wireless temperature transmtter EA
Wireless pressure transmitter EA
Wireless pressure transmitter with diaphragm EA
Wireless differential pressure transmitter EA
Wireless flow d'p transmitter EA
Wireless flow d/p transmetier with diaphragm EA
ANALYSERS
CEMs EA
CG analyser EA
Density analyser FA
HC analyser EA
02 analyser EA
SG analyser EA
‘Water analyser EA
MISCELLANEOUS
Local push bottom switch EA
Console (in CCR) push bottom switch EA
Limit switch for manual vale EA

3U# 3.58 3UuUUMI¥ Instrument Material Take Off
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Requisition,n13%1 Preliminary Sizing Orifice Bore wagn1¥i1 Instrument Material Take Off
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4.1 WavdIN1TNI Instrument Datasheet 9849 Pressure Gauge

Jme Wevglddaluiauesinniuanudesmsilaszylilulenatsil Fullsvazidendoya

fasaluil

HEADER

LNANTHITUBNTIUTEBUAANIEUEY Pressure Gauge @dlanansiavasi

4.1.1

@

nu

General (Yayaniluvasgunsal)

1. wavUszdnagunsnl : KRPG 1XX3

2. Service : vadlvia A MP CONDENSATE luaann KRV 133 luds

3. Line Number : 2”-CM-1004-A032DA-c
P&ID Number : FEED-1401GB13A-KR-X-10

4. Equipment : lalldiilasan Pressure Gauge Ansaun line

5. luiiivaya

Process Conditions (iWaulywasnszuiuns)

6. Fluid : VAP

State : Vapour

7. Solids in suspension : lild 1fle437n Process Datasheet Liifiveya
Comp.corrosive : lalld 1iloe91n Process Datasheet liifivaya

8. Pressure normal : 18

9. Pressure Maximum : Ll Lﬁa\‘ﬁ]’lﬂ Process Datasheet lﬂﬁ“ﬁ/azﬂﬁ

10. Design Pressure : lild 189910 Process Datasheet Lifidoya

11. Temperature normal : 209 °C

12. Design Temperature : 325 °C



4.1.3 Manometer (1A3a3inAUAL)
18. Type of media : relative pressure Lﬁmmmﬂuqﬂﬂiﬂiﬁtf"’im%’aaﬁu
ANAU
19. Scale : vendor to advise gureidugfimun
20. Montage : Local, direct process Lﬂua‘gﬂﬂmf!LLammaﬁwﬂ’N’lu%ﬁWyg&
v line NIndn
21. Process Connection : ¥%”NPT project specification finuun

22. Sphere of dimeter : AMMUATINVDINTUAAING WU 125 Hadiuns

87989 970 C&l General Specification

13
at ol =

23. Sphere of characteristics : ¥inaInezgiliiion Wundda fAuavdun
91484 910 C&l General Specification

25.Type element sensor :Bourdon 819849 910 C&l General Specification

26. Case material:316 stainlesssteel®1984 910 C& GeneralSpecification

27. Needle: micrometric 91484 990 C&l General Specification

28. Closer: bayonet ring 81983 910 C&I General Specification

29. Disk: safety 81984 910 C&l General Specification

30. View: safety crystal §14989 270 C&l General Specification

31. Pressure: +1% of full scale 81983 910 C& General Specification

32. Over range: 1.3 1w84 full scale 81989 910 C& General
Specification

33. Protection mechanics : IP 65 auvan1nuavadlasinis IP g81131n
Ingress Protection Ratings AeAnumsgiunstesiudeiiegnielu Geniausumi mneds
sesupuannsafuduld wazdiauiiunds mneils ssdunisteatuth - 1989 910 Cal
General Specification

34. lyifiveya

35. laifidaya

4.1.4 Separator Seal (Diaphragm Seal)

fednslalfl diaphragm seal iifosann P&ID iﬂlﬁuamﬁqim‘lﬁ%mﬂja’lumuﬁ/

36. Type: Lifitoya

37. Process Connection: 111’3‘]‘5@33?1
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38. Material Diaphragm: Laifidaya

39. Fill Fluid: lufiteya

40. Connection of Instrument: Liifidaya

41. Capillary: hifiveya
Material: lﬂﬁ“ﬁ'aga

=

42. lsifidaya

1 2

43, lufidaua

U

4.1.5 Accessories (aUnsaliaiu)
45. Siphons: laifan1s sreglunszurumsilsidaudouun
46. Pulsation Dampers: lisadn1s
47. Fin Cooler: laiffaanis msaglunssumumsitliinnasousnn
48. Limiter of Pressure : laiginens
49. Excess Flow Valve: Lifeanis
50. laifioanis
4.1.6 Fabricant Data (Toyavaignan)
51. Fabricant : laififaya dossandamssnauladantodud
N serie : Juvasgunsal fessendsnsdndulaidondedudn
52. Model : lsififaya sfessavdansdnduladendodudn
53. N requisition : lsififaya fiassavdnisdnduladentodud

Coding SAP : Lifitaya sesseudsnsnnaulaidendadud
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1] Tag KRPG 1XX3
21 Servicio MP CONDENSATE KR-V-133 TO HEADER
GENERAL 3{ No. Linea | PaiD 2"-CM-1004-A032DA-C | FEED-1401GB13A-KR-X-10
41 Equipo -
5
6{Fluido Estado VAP Vapor de Agua
71 S8lidos en suspension | Comp. corrosives
8 5 Normal
CONDICIONES —g— Presion Maxima PP
PROCESO 10{ Presion de Disefio
11} Temperatura Normal 209 9]
12{ Temperatura de Disefio 325 %]
13
14
15
16
17
18 Tipo de medida Presion relativa
191 Escala ' VTA
201 Montaje Local, directo a proceso
21| Conexion a proceso Y-NPT
MANOMETRO  Foo i Diametro 125 mm
23 Caracteristicas Aluminio fondo blanco y graduaclones, numeraclén y tag en negro
24| Tipo Elemento sensor Tubo Bourdon
25| Material del Elemento sensor 316 SS
1 26| Material AlSI 316
27| Aguja Micrométrica
28] Caja | Gierre Bayoneta
29 Disco Seguridad
30 Visor Cristal de seguridad
31| Precisién + 1% v.le.
32| Sobrepresién 1,30 valor fondo de escala
33| Proteccién mecanica IP 65
34
35
36| Tipo -
37| Conexidn Proceso -
SELLO 38| Material Diatragma -
SEPARADOR 39| Fluido .dc Relleno -
401 Conexion al instrumento *
41| Capilar [ Material |-
42
43
441 Sifon No
45| Amortiguador de pulsaciones No
ACCESORIOS 46| Eniriader de aletas No
47 { Limitador de presién No
48| Caja preparada para rellenar con glicerina No
491 Véaivula de exceso de caudal {No_
50
51 | Fabricante | N serie [
DATOS 52| Modelo
FABRICANTE [s3IN Requisicion | Codigo SAP [
54
Notas Proceso: Notas Instrumentacién:
See notes
=1 a 1
EU“ 4.1 79819 Instrument Datasheet U84 Pressure Gauge
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4.2 HaYBINT391 Instrument Material Requisition

lneasiiazueantisnnusienIsignvey

UG
s

nAn Tunsteaunsniusiassa dslulasanis
Ulssutingaulunisvih Tudeienas Pressure Gauge #ail

Contract N® : 1401GB13A / 1DD5560A REQUISITION
C%ielnt 5 N®: RM-1401GB13A-2206-TEST
Project : LU e Revision: A
Location : REFINERIA GIBRALTAR SAN ROQUE Date: 10-17-2017
Page: 1ofé
_—
PRESSURE GAUGE
Unit: LC - FINING Item:
Purchase Order N°; Supplier:
e e ———————————————————————
Revision A
Date 04-09-2017
Dascription Inquiry
Prepared by TUK
Varified by SRY
Approved by DEN
INDEX
1§ SCOPE

H. RESPONSABILITIES

HI.  STANDARDS AND SPECIFICATIONS

Iv. ATEX COMPLIANCE

V. AREA CLASSIFICATION

VL SITE CONDITIONS

Vii.  DRAWINGS AND DOCUMENTATION

VIII. DOCUMENTATION AND QUALITY CERTIFICATES
X, INSPECTION AND TESTING

X. DEVIATIONS

XL GUARANTEES

XIl. SPARE PARTS

XIIL LIST OF ATTACHMENTS

XIV. GENERAL NOTES AND SCOPE OF SUPPLY
ANNEX A -DATA SHEETS

U7 4.2 nillnwes Material Requisition 489 Pressure Gauge
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Contract N®° @ 1401GEIZA 7 1DD5560A REQUISITION

Client : N RAM-1401GB13A-2206-TEST
Project - _ Rewision: A
Locaton ¢ REFINERIA GIBRALTAR SAN ROQUE Date: 10-17-2017

e o T

This requisition covers the requirements for Design, Manufacturing, Testing and Delivery
of Pressure Gauge for the “LC-FINING" Project, to be erected in Refinery in
San Roque (Spain).

1. RESPONSABILITIES
The Vendor is responsible for the design, manufacture, assembly, inspection, testing,
packing, supply and warranty of all instruments in accordance with service/application
indicated in the technical requirements, and in compliance with the Standards and
specifications attached to this Material Requisition,
Vendor is responsible of the control, coordination, activation and shall resolve any
clarification from all Sub-Vendors related to the scope of supply.

iiL

The design shall be in accordance with Amec Foster Wheeler Iberia Specifications
attached and with the latest edition of the following standards and specifications:

- ASTM American Society for Testing and Materials.

. ANSIB-16.5 Pipe flanges and flange fittings

- ANSVASME B1.20.1 Pipe Threads, General Purpose, Inch

- ASME B40.100 Gauge -Pressure Indicating Dial Type, Elastic
Element

- ENB837 Pressure gauge

- 2014//68/EV Pressure Equipment Directive.

- 1EC-60529 Degrees of Protection provided by enclosures
{IP Code}

- DD5560A-6989 General Notes for Instruments

- DD5560A-97A1 Preparation and Packaging of Maternal for
Shipment.

- DD5560A-98A1 Inspection and Test Instructions to Suppliers

LAl REVEERON .uﬂM-C:i( ‘;.qg 'U'Z SRl CranGE S AR BERCATTD B MARGEN B THE RO “kNWNMA#RN’MLM
o 5 4o, o i e S A S L S SRR TR R AR
o e s W S M BRI A BB SRR Mo P .
i 3
[T i@

U7 4.3 JeyaruaziBunves Material Requisition 484 Pressure Gauge (vio)
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Contract N® 1401GB13A / 1DD5560A REQUISITION

Client : N°  RM-1401GB13A-2206-TEST
Project ; Revision: A
Location 3 REFINERIA GIBRALTAR SAN ROQUE Dater 10-17-2017
Page: 3of6
- ESP-0200-17 Specification for Material and Equipment
Inspection
- ESP-0200-22 Specification of Instructions for Vendors
- ESP-0200-23 Specification for Vendor Required
Documents and Dates
- ESP-0200-23 - ANNEX D Instrumentation
- ESP-1300-2 Specification for Supply Requirements of Ca

Carbon Steel Piping Materials in wet H2S and
Amine Service

In general, the following prevalence shall apply in the following order:

Local/government legislation

Data Sheet and Drawings included in this Material Requisition
This Material Requisition

CEPSA’ Standards and Specifications

International Standards

In case of conflict and/or contradiction of any of the documents listed here in, it shall be
Vendor's responsibility to notify to the Buyer.

v, ATEX COMPLIANCE

Instruments shall comply with the following ATEX directives:

- R.D. 400/1996 Aparatos y Sistemas de Proteccién para Uso en Atmosferas
Potencialmente Explosivas

- Directive 1999/92/CE Proteccién de la Salud y la Seguridad de los Trabajadores
Expuestos a los Riesgos Derivados de Atmdsferas Explosivas

V. AREA CLASSIFICATION

Area is classified as Class | Zone 2 Group liB T3.

All instruments will be ATEX certified EExd 1IB T3 (Explosion Proof) in compliance with
the classified area.

EACH F{E‘.&Slﬂr SUP ERSFDE 5 FR-'\. \O‘JE ISSUE. CHANGES ARE INDICATED N MARGIN BY THE RFVIS?ON HUMBER CR :"\ VERTL..I\L LENE
ZHAXVENY 15 THE FROMATY OF & AL E: (ﬁgﬂ J.,‘:‘.‘f_ﬁfﬁ JF:I‘: J‘:Euﬂ );“:’-if:"” PO THEE ARG THAT AYF 3D

FRG-E0 T 104 FCE

U9 4.4 deyasigazidenves Material Requisition 984 Pressure Gauge (sig)

70



Contract N* 1401GB13A / 1DD5560A REQUISITION

Client 2 Ne: RM-1401GB13A-2206-TEST
Project : Revision: A
Location : REFINERIA GIBRALTAR SAN ROQUE Date: 10-17-2017

Page: S5of6
e = e e

X.  DEVIATIONS

Vendor must supply a List of Deviations in order to indicate any deviation from Amec
Foster Wheeler Iberia technical requirements.

XL  GUARANTEES

All components installed or provided by Vendor shall be guaranteed as provided for in
General Conditions of Purchase.

Xl SPARE PARTS
The Vendor shall supply a List for recommended Commissioning Spare Parts, List of
recommended Spare Parts for Two Years of operation and List of Capital Spares if
required.
Vendor shall provide final spare parts lists according to CEPSA format indicated in ESP-
0200-23 attached to this material requisition.

XIIL LIST OF ATTACHMENTS

The following attachments shall be considered as an integral part of this requisition:

A. CEPSA Specifications

« ESP 0200-17 EN, latest revision Materials & Equipment Inspections

« ESP-0200-22 EN, latest revision Instructions to Vendors

« ESP-0200-23 EN, latest revision Vendor Required Documents and Dates

« ESP 0200-23 EN, Annex D, Annex D: Instrumentation Latest revision

« ESP 1300-2 EN, latest revision Requirements for the Supply of Carbon
Steel Piping Materials in Wet H2s & Amine
Services

B. Amec Foster Wheeler Specifications

. DD5560A-69B9, latest revision General Notes for Instruments

. DD5560A-97A1, latest revision Preparation and Packaging of Material for
Shipment

- DD5560A-98A1, latest revision inspection & Test Instructions to Suppliers

EACH REVISION SUPERSEUES PREVIOUS IS5UE CHANGES ARE INDICATED N MARGIN BY THE REVISION NUMBER OR A ERTKJ-‘L Lih‘
s DN AR 1 T EROPERTY UF Avang £ U552 URRTET THAT S0 OBLEE H08 SRRNLARRALY WAL T THEA AH Tt ™ A% FEBRGEIL Y
AL S B SBCCT TG ) FLCHE FRROR ALTHOREA THOH § o

ANGOTHAS LD

W
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Contract N° 1401GB13A/ 1DDS5604 REQUISITION
Client N RM-1401GB13A-2206-TEST
Project _ Revision: A
Location REFINERIA GIBRALTAR SAN ROQUE Date: 10-17-2017
Page: 6of 6
X1V,  GENERAL NOTES AND SCOPE OF SUPPLY

Pressure gauge must indicate the type of pressure showed in data sheet (relative,
absolute, differential).

Pressure gauge accuracy shall be 1% of full scale,
The dial shall be 125 mm in diameter.

The dial will be made of aluminum with black numerals and graduations on white
background.

Measure elements shall be C-type Bourdon with 316 stainless steel.

Gauge movements shall be made of 316 stainless steel, with a front, micrometric
zero setting.

The case shall be solid-front, weather proof and furnishes with a blow-out back or
blow-out disc. Cases shall be made of stainless steel.

The gauge window shall be shatter-resistant safety glass.

The measuring element shall withstand over-range to a pressure of 1.3 times the
maximum scale reading.

It shall have a minimum environmental protection rating of IP 65.

All raised face flanges and corresponding mating surfaces shall have a surface finish
of 125 microinch Ra minimum to 250 microinch Ra maximum, except when noted.

Process connection shall be 1/2" NPT male.
Pressure gauge shall be ATEX certified for 1IC T6 classification.

A non-corroding nameplate shall be permanently attached to the instrument and shall
contain as a minimum the following information:

- Equipment tag number
- Manufacturer name

- Model

- Serial number

BAC LH\H/H&"H SUPERSEDES PREVEAIS ISSUE, CHANGES ARE
5 Dix
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4.3  waudIN15M1 Preliminary Sizing Orifice Bore

Laﬂaﬁﬁlﬂu‘swamumamaanﬁff‘i’lmzum‘numg‘ﬂam,l,ﬂiuaa%ﬁm Ainisenalagielu

uni 3 faselul

Flowmeters:Orifice diameter calculation

Square edge orifice with flange tappings
The Flowmeter is sized according to IS0 5167-1 (1998} / RW. Miller, Flow Meas. Eng. Handbook (1996)

KRFE 0608

Case:

TRANSPORT OLL KR-V-603 TO KR-F-603A/8

State: LIQUID

Fluid: COOLING OIL

Unit Value

Full scale flow kghh 7300
Operating flow ka/h 5804
Upstream pressure kgflcme-g 53,14
Operating temperature c 50
Specific Gravity 0,83
Viscosity cP 2,06
Ambient temperature < 20
|Diﬁ’erentiai range f mmH20 4°C | 2500
Pipe material:
PLAIN CARBON STEEL (ANSI B36.19 & B36.10)
Pipe linear expansion coefficient : 0,000012 1°C
Line size & Schedule: 2 in, sch STD
Pipe diameter: 2,067 in
Orifice material:
316 5.5.

Orifice linear expansion coefficient :  0,0000173 1°C

Results and Coefficients Unit Value

Orifice diameter in 06,9972

Beta ratio 0,482

Pressure loss @ maximum flow mmH20 4°C | 1860

Pressyre loss @ operating flow mmH20 4°C | 1176

Pipe Reynolds number @ operating flow 18972

Discharge coefficient 0,6132

True maximum flow kg/h 7286 1%

- Default: Bleed/vent hole diameter = 0

gﬂﬁ 4.7 'iwamwa‘ummiﬁﬁmmm‘ummgmaaijuaa‘%?dm
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Turumoun1svi Preliminary Sizing Orifice Bore 9z@eiin15@anseu1AIe Beta

A ]

ratio Fudludrvesdnsdiussuiaduinguinansesguruaeiiinuasviosiuly Feazdlrnog
5¥W13 0.3 - 0.7 $7989914 C&l Specification YeWIUTHM feiukusesilmiuldenilaund
Tusgwiremsvduneutl llldiuiueeflamnuruanusofwanaungldiumn
nnusiy lesfeyaiiunlilunisdnaiingnluunil 3 Ae Process Datasheet lfayanis
nszvaumslinsudiu wie msliannsaseyTanueaie Jedredadeyannidunssuiunisude
vu P&ID vhililianunsaduaavuiagueauduesifinld Fdldvinnisagunisduinusussiiin
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1
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11 FE610 “ (%) 163675 0-10000 =0
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4.4 Wan1s1 Instrument Material Take Off

Naﬁlﬁmﬂm‘iﬁﬂ Instrument Material Take Off

4.4.1 fPENWAaYDINITNN Material Take Off 989 unite 100

PROYECTO: 1401GB13A1

LC-FINING
CONCEPTOS / CONCEPTS
ITEMS
UNIDAD/ | CANTIDAD /
UNIT QUANTITY
INSTRUMENTOS LOCALES / LOCAL INSTRUMENTS
Manémetros / Gauges
Manometro con separador / Gauqe with seal EA 37
Gauge EA 74
Niveles de vidrio / Glass levels
Niveles de vidrio transparente / Transparent glass levels EA 5
: rdriorof Ref
Niveles maanético / Magnetic levels EA 49
Elementos deprimogenos / Depression inducing elements
Placas de arificio con bridas / Orifice plate with flanges EA 100
Orifice plate with Grayloc EA -
Placas de orificio sin bridas / Orifice plate without flanaes (Restriction Orifice) EA 224
Restriction Onfice with Grayloc EA 2
Venturi / Venturi EA -
ToberatNozzle
7 7 ;
Interruptores / Switches
Interruptor presion relativa / Relative pressure switch EA -
Termometros con vaina / Thermomelers with sheath EA 35
Temperature gauge skin EA 47
Termopares con vainas | Thermocouples with sheath EA 137
Termovaina / Thermowe EA 166
Rotdmetros / Rotameters EA 19

75




A9E19WAVDINISVIN Material Take Off U84 unite 100 (#@)

TRANSMISORES ELECTRONICOS | ELECTRONIC TRANSMITTERS

Indicadores locales / Local Indicators

PRESION | PRESSURE

Presidn relativa-| Relative nressira
Fronk

Draft pressure

Presion con sello / Pressure with seal

Presion diferencial / Differential pressure

Ditferential pressure with seal

EEIRIE| B F

NIVEL / LEVEL

Por presidn diferencial / By differential pressure

Por presion diferencial con capilar y sellos / By differential pressure with capilary and seals

Desplazador / Displacer

Rl I 1

Dasnlazadar! Radares namara avipnor | Risnlasas! radar Ohiter chamhar

Nuclear

g

INTERRUPTORES DE NIVEL / LEVEL SWITCHES

CAUDAL / FLOW

Presidn diferencial / Differential pressure

EA

Differential pressure with seal

15

MaraxVedax

S e ey

TEMPERATURA | TEMPERATURE

Transmisor / Transmitler with HARTE nrotacnl

Skin-noint / Skin-naint (On reactor and others)

Furnace skin

Termanares multinkes Reactor / Reartor miltinle thermacounies (MULTIBED)

Az

1"

VALVULAS DE CONTROL

Valvulas de emeroencia ON-OFF | ON-OFF emeraencv valves

<R* 3N0-R00H

24

6'-10" 300#-600%

17°-1R" 300-R004

>=20"-300#-600#

<" 900#-2500#

wina

6"-10" 9007-2500#

12°-18" 900#-25004

>=20"-800%-2500#

g 1 g 1 g i 18

ON-OFF emeroencv valves (MOGAS)

<R" ANNE-RNN¥

6"-10" 300#-600#

12°-18" 300%-600%

>=20"-300%-600#

<§" 900#-2500%

6"-10" 900#-2500#

12°-18" 900#-2500%

>=20"-900#-2500#

FEIFEEEEIR
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ON-OFF

<6" 300#-600# EA %
6"-10" 300#-600¢ EA 1
12"-18" 300#-6004 EA -
>=20"-300#-600# EA -
<6" 900#- 25004 EA -
6"-10" 900#-2500# EA -
12"-18" 900#-2500# EA -
>=20"-900#-2500%# EA -
ON-OFF [MOGAS)

<6" 3008-6004 FA -
6"-10" 300#-600# EA .
12"-18" 3004-6004 EA -
>=20"-300#-600# EA -
<6" 900#-2500# FA 2
6"-10" 900#-25004 EA -
12"-18" 900#-2500# EA -
>=20"-900#- 2500# FA -
Remote obeartad valve

<R" 3NNHE-ANNE EA -
6"-10" 300#-600# FA -
12".18" 3004-6004 EA F
>=20"-300#-600# EA =
<6" 900425004 FA -
6"-10" 900#-2500# EA .
12"-18" 9004-2500# EA =
>=20"-900#-2500# EA 2
Remote onearted valve (IMOGAS)

<A™ ANNL-RINE EA -
6"-10" 300#-600# EA .
12°-18" 3004-600# EA &
>=20"-300#-600# EA -
<6" 900#-2500# FA =
6"-10" 900#-2500# EA -
12"-18" 900#-2500# EA >
>=20"-900#-2500% FA -
Valvulas de Control ON-OFF {camflox} / ON-OFF control valves (camflex)

<67 3008-B004

6107 3006004

S MR

Valvulas de control (globo) / control valves (globe)

<6" 300#-600# EA 67
6"-10" 300#-6004 EA 1
> 10" 300#-600# (mariposa hasta 18) / > 10" 300#-600%# (butterfly to 18%) FA -
>Vawula marinosa 20"-360# 30046008/ Butlerfiv vale > 20" 3004-6004 EA »
<6" 900#-25004 EA Fil
6"-10" 900#- 25004 EA 18
> 10" 900#-2500# (mariposa hasta 18") / > 10" 800#-2500# (butterfly o 18°) FA -
>Vélvula mariposa 20"900#-600#/ Butterfly vahe > 20" 900#-2500# EA -
Control valves (angle)

<6" 300#-600# EA -
6"-10" 300#-600# EA 2
<6" 900#-2500# FA 24
6"-10" 9004-25004 FA 9

77




FBENHNAYINITYIN Material Take Off 484 unite 100 (sia)

Motorized valves (Mogas)

<6* 3004-600# EA -
6"-10" 300%-600% EA =
> 10" 3004-600#% EA 8
<6 900K-25004# EA -
6°-10" GO0%- 25004 EA ]
> 10" 900%-2500% EA 16
Damper valves FA -
Anti-surge valve

FA =
Flow control valves (KATES FC VALVE)
<B* 300#-6008 EA =
6"-10" 3004-6004 FA -
<6" 9004- 25004 EA 32
6°-10" 900#- 25004 EA -
Pressure regurator valves
<6* 300#-600# EA 9
6" 10" 300#-600# EA -
<6* S00#-25004 FA =
6"-10" 800#- 25004 FA b

VAL VIIL AS DF SFGLURIDAD | SAFFTY VAL VES

Convencionales (ASME VIll) / Conventional (ASME VIIl)
< EA 26
>7" v <h" EA 47
>6* FA 6
Con Fualia (ASME Vil / With ballows {ASME Vil
FL ]
e
e
Malvulasn ASME | L ASME | valvas
E # on-io o L Th - ="P H
YrT Rlatad P
Vb B TR v
Discos de Ruptura | Rupture disks EA 2
SIBTEMA-BDE-LLAVES VALVULAS-SEG—-SAFETY-VALVES KEY-SYSTEM
TOMAMUESTRAS DOPAK / DOPAK SAMPLE POINT EA 32
A e
WIRELESS TRANSMITTERS
Wireless gateway (Assume B0 unit per 1 gateway) EA -
Wireless temperature fransmitter FA 125
Wireless pressure transmtier FA 1
Wireless pressure transmitier with diaphragm EA 1
Wireless differential pressure transmitter EA 1
Wireless flow d/p ransmitler FA 19
Wireless flow d/p transmtier with diaphragm FA 2
ANALYSERS
CEMs FA -
CG analyser FA 1
Density analyser EA -
HC analyser EA 1
02 analyser FA -
SG analyser FA 2
Water analyser EA 1
MISCELLANEOUS
Local push bottorn swilch FA 130
Console (in CCR) push battom switch EA 58
Limit switch for manual vaive EA 4
MTL 16 CH temperature multiplexer FA 26
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