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ABSTRACT

This thesis represents a plant model design of various level
transmitters and control.system-to-measure and control level process.
Transmitters have difference of measuring principle and installation so plant
model should have. difference  process connection ‘on each location
including range of measure too. This thesis represents control system
designing from control panel to controller configuration for the best system
performance. Eventually, a controller uses only one input signal from one
transmitter to control the level process. In‘addition, the system also adds a

value monitoring to make it easier for operator to observe on PC.
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2.1.4 Vibrating Fork Liquid Level Switch
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Tuns¥aufia wazmmmumnuiuvewewiaibivihfuluaestos dundaiia
fianlun1singa Transmitter wa Impulse Line sxésdslaydosoluil
- vl Impulse Line duiigawihiavdals
- MUTUMTIAVUNAT VB Impulse Line pasazalauseinioy 8 cm u
PN 1 m
- 53990 9EAl w15 IATDANE "
~willot Vi Low wazsu High w03 Impulse Line fgamnfifivindy
- Impulse Line fatlvajneflazvanidgaiissws senaifeamiuuasnsoniu
= lunsaisigamgfinnnd 250 °F (121 °C) wiefinsifanseu lumsasls

LT VI VY

AuNafuP? Sensor laEmSa

2.1.7 Differential Pressure BALANCE-SYSTEM Differential Pressure
TUNED-SYSTEM

U 19 uamsgunsalinseruUssny BALANCE-SYSTEM
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U 20 wamanshndwwasgunsalinseaulsuan BALANCE-SYSTEM

2.1.8 Differential Pressure TUNED-SYSTEM

3U 22 udnansindavesgunsalinseiuUssian  TUNED-SYSTEM
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2.1.9 Electronic Remote Sensors

:J‘LJ 23 LLﬁﬂaqUﬂ‘mﬁﬂ‘i:ﬂﬁUUSxLﬂw Electronic Remote Sensors

AMULANAINTENINS ELECTRONIC REMOTE SENSORS AND CAPILLARY
SYSTEMS

wialulad Electronic Remote Sensor Usenaudiy Transmitter
3051S agsfvimtinidu Pressure Sensor Tagvidesiandedoansee
anellW wazrmRAuTLNA s AuasaesTUUBE nnseind  Seal
system - laiguthulu ERS Tunsdlsssue  wilunsdififigampiqs  msdn
ndougt nssurumsiiaveanasinmile Asuduasedd szuu Seal

TumsAndsasiondans Transmitter W nfesitentsitensta
AfignieaTNILBIRRG_PHI (Pressure High) L3k udredsiipmnususnnndn
wagensa PHL (Pressure-Low) MMmuuumwsiziianusutiasnin

U 24 wansmsAnRaresgunIniinsefuuseinm Electronic Remote Sensors2.2 Control Valve
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Tussuunseueugunsal vhwinlunsdundeu Final Element Feiudayayol
AUALIIRIN Controller wagynuNlunIsUTULAY Process w38 Manipulated Variable #i3

su
G
isturDancoes
or upsets
\ 7

Gontrolled
variable
or moasurod

Manipuiawa
i wvariabie

variabie

Firal 9
I obe t l sensor

U 25 wansenuysenaulunseauainsEuIums

Final Element or final control element Us¥nausmaaunsaiviate q vila laun
« Control Value (Pneumatic / Hydraulic)

» Motor Operated Value

+ Pneumatic / Hydraulic Damper

« Pump (Metering Pump)

» Pneumatic / Hydraulic Cylinder

» Shut off Value (pneumatic / Hydraulic)

« Linear Drive Actuator

» Other Mechanical Devices

2.2.1 Control Valve

Control Value (HuguUnsamislu Final Element Tnofivithiivdniidrdnyn fio
muANgnIIN1Tinaveswativa (fluid flow control ) mnnaniluniw Control
System fio Yiwtiiilun1susuuss Manipulated Variable iilldAny Set Point
Tnefinsnsivaeuseinstrument firsensiaduadulsude Measured Variable
(Controlled Variable) w3afn PV udadsdayanailuds Controller iawSauiinuiue
Set Point (SP) MngatiA1Offset w3® Error (SP-PV) Lﬁmﬁuagﬁa Controller fiavdans
U8 Control Value Tivin1susuuss Process sgluauninagléia 1fidiasnisvie Error

I3
a

1= [
=0 LUUﬂW?ﬁUﬁﬂ‘UU?UﬂWﬁVHQ’]U
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Positioner shown for
dlustration only. When
fequired. must be
ordeted separately.

U 26 uapaamun (Control Valve)

2.2.2 Uszuwnvvas Control Valve

o ' o PN

Taealuisngnunsalualsesnnuas Control Valve muanwensipdaud
dl' Y o Ay d' % 1 - £ ) =1
WalauseUaielvvadivalvatiiuvesmawu toeandy 2 Useny fe

1. Linear-Shaft Valve n3e Sliding-stem valves \uanuvaiznisda-Un 1édafieglu
WuURge leun Globe Valve

madtudtor forge

E‘U 27 WERNEIYNEA Linear-Shaft Valve
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@ a a d v
2. Rotary-Shaft Valve Lﬁuaﬂ‘wmxm‘n‘dm-Umwag‘Lmauiam&

U 28 waRYINaavta Rotary-Shaft Valve

2.2.3 dauusenauvas  Control Valve

aavlnsandliiuuulafima TnevlusstssnaumediuUssneundn 2 dwfe
» Valve Body

» Actuator

sauansluguit 29

Control valve with actuator
T s :
o Diaphragm
Stem
Plug
Body k Seat ring

Manipv%cxted/ Q"

oW :

5U 29 uansduUsEnauves Control Valve

| A o v o ) a
1. Actuator Wududivihmihfudasdygraduwmmauulwiuazanluiduns
= P - v ) Y v -
wasuauuSeann1s lualmdulumiudeenis anunsowuslady 4 wuude
. o -
1.1 Diaphragm actuators sagu# 30



i

~DIAPHHAGH PLAYE
AIR INLET

“DIAPHRAGH

DIAPHAAG M
CASE -

ACTUATOR STEM — £ ACTUATOR SPRING

SFRING SEaT

YORE

3U 30 Spring and diaphragm actuator

Actuator maaﬂauimamé’aﬁﬁa:JLLaﬂ%’f‘Tumﬂﬁqmﬁauw spring and
diaphragm tHoanmsiaysinusmle $1s, sieliums wasilenamindoiiags
desanfiduusenauit wdeudiliiosin Yodufeiuswanden Sdlivmneiunud
ABINNT capacity ge

1.2 Piston Actuators

3U 31 Double-acting piston actuator

Piston actuator \{u actuator fiflvunansindn Wuiidenldsesasunain
wuu diaphragm Taevhluszgnidenlilununszuaumsaudugs fideamsusandn
899 01/t useuanlutae 50-150 psi (3.5-10.4 bar) ionasmsldlusumueuns
Ina fowenfugunsaisaliuda Double-acting positioner tioUSumumisasgngy
Tnun1sffeurnusiuuansensougngu positioner asvhwiiingaedasumisgngu
Sefishumisiifosmsastioumussduiiviiulva nixuaﬂquwg\iaaqﬁw oy
nsiAdeu
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1.3 Electrical Actuators
lawdnlvgjasdszneumenamaiuavaviuies wanziunuingfegn
Annaluszoglnauazhifiundmd suduildliusandngs diuandadalvgq

1.4 Electrohydraulic Actuators

3U 32 An electrohydraulic actuator

2. Control Valve bodies

Valve bodies fodrufiveslvansaimsemunuluasiny - (udnmdnvenida
Tiazsatndnyiunnsid aumgll madnnsou wavsnsau Husu maluandudaud
Faasenaufy Valve seat, valve cage wardu wiaumaduresmaiiu (Port) e
voslva Valve body ¥haniagdimanndnaisven dstuogiumslinududdy
Valve bodies MAlusziumumsimameiuy dauwasuuuasiidnuaromzmun
MINZENTBINTVINIU YU
2.1 Globe valve body

Wuwouiteuldtuinniian fanvarnisedeuiiluuiudunss Faivia
WASYUINTAN9 Y Wil LU Single-seated sliding stem slobe valve , wuu

double-seated sliding stem clobe valve
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&
¥

5U 33 Single-seated sliding stem globe valve

2.2 Butterfly valve

Wy Rotary valve body wuumils flessadnauazarudsenaude
Usenauemsanumi (Disc) VaWUU conventional dise ABLWIANY nanswasshaft 8y
WUAARINY disc tagluy Eccentric disc waammu’l‘m LLuuﬂuUﬂa’N disc Laasﬂua
nmmwaa shaft Fafieviali W wsdlun1stinaiin (shut of) snonduuuLsn fu
§nsnN 3Ty (leakage rate) a¥tiounin

—CONVENTIONAL

3U 34 Conventional butterfly valve
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ECCENTRIC DISC

3U 35 Eccentric butterfly valve

3.2.3 CONTROL VALVE ACTIONS

Monusnitimnsiasnsuiliaidonaaulnsandie wIdesnsiindeglu
anmla fndsnuiidedlinguiomealy faniesifeadeatu «Fail position”
venIddsisearsaniunisden Fail position A esasnadty (Safety) lne
Fail position 1 azuvadu 2 wuie Fail-closed (FC) waw Fail-open (FO) Tneidle
wdasnudl daulyf actuator iiavealy 1E MUY FC sunaulUdaumisUnan luvae
fnduuu FO azdingm dawn

LOADING PRESSURE CONNEC. l
TION )

DIAPHRAGH CASING s, .o

DIAPHRAGHM AND
STEM SHOWN IN
e POSITION

CIAPHRAGM
PLATE

ACTUATOR SPRING

ACTUATOR STEM

SPRING SEAT

SPRING ADJUSTOR e

STEM CONNECTOR

—

Zl pr
TRAVEL :smmmk_/;’:-”"'/ :
INDICATOR SCALE

DIRECT-ACTING ACTUATOR
3U 36 Control Valve Action

YOKE
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2.2.4 FLOW CHARACTERISTICS OF CONTROL VALVE
audnuzvesroulnsanddilag fe anuduiudsenindninisivadilua

rupeulnsadafumsiedod du-awes valve plug stem 91n%3 0-100%

Taquszashvosmstnunnudnuaznsivaiio funuuetdusunmsdenldmy

anmuaeulvvasmsauay Sussililfiadosamlumsenuauiiilasiluay

nafnuEnvasamzLuUld 2 uuafe

1. Inherent flow characteristic

vaneiis arudnwazmsivaildainnisivedlualuarnunds emnususnaden

Médns (Constant pressure drop) fhaznadnuuania fo \uaudnwaznisina

FFnnseenuuukaznsaaeereulnsandneuiluldass
100

,--—""'""-—-—w
Quick-
E / opening
£ 60
(]
B / /
a;:’ 0 Linear /|
- / Equal
20 percentage
f / (e = 50)
] 7 |
0 20 40 60 80 100
% Valve position
3U 37 Inherent Valve Flow Characteristics
P o e
] { ]
ra % J

.
(

{a) (b} {c)

3U 38 Plug characterization
(a) Equal percentage
(b) linear
(c) quick opening
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5Us19u9 plug valve wuumeq vlsiAn Inherent flow characteristic i
uwaneneiu Taestaly audl 3 wuu (gﬂﬁ 1-14) A® Quick opening, Linear wag Equal
percentage Linear flow characteristic: - 9051113 lazuUsiunssiusiumanis
W -Unwesndr 1wy 7l Valve position 50 % shsimsinasiundiaudu 50% ves
8031 mslvagean Wunou nédfauanuazuuut Jedldfunszuaumsd any
fu ASEINAIAST LU MIAIUANTERY, mseuAunsivaiisl gain Asiily
nszUILMITTNMsReUaLa Quick opening characteristic: - MstiauLYas
valve position iisadntas Tuvnsiisumisiumndisneg aslimaisunlag
dnsmslvasnesands aude fMundudamnniunitdmumisssna 70 % ms

1
=Y

< 1Y) a o s a ]
Waguwlas dnsnisivalzasms sufeuldidunlates audnwuziuuiteuld
Tunumuauwuy On-Off wisld Wunalasuaudy

Equal percentage characteristic: - nMswWasuuasnsnsinassdy
Wasdudiiwhiutumswasuwawumdsinunds wu e valve position
iy 19 Rewdsuann 20% 0y 21% Snsmsivasuisdudn 1% vosrdns
n3luail valve position’ 209 sy Ndauuulumed valve plug aglnd seat
ring agvilnlddnannaslvatios nsidsunasednsinisinasstiovnu Tunsdl
e dn valve plug Wasnnlf Sasnismamnmswasuudasmesnsinafias
ANNANSL AUANSIATT SoalldlunisruammuiukazuitinsUEsuwUa
pressure drop HIUABLUINTENAIRY tewD dNN15UBNIAIUY Equal percentage
D)

&

= QHHHR # e

o

do Q= danmmsivariung

Q min = dnsamslnarundamnan

S = FuNUINIUIAT (stem position)

S max = AWVianIuINEE4En

R = Rangeability fipdnsanisdaussnineensinisivagaaniudnsinsiva

Mgaihndaaunsamunalld
2. Installed flow characteristic

Installed flow characteristic vsnuiia AadnwazMsInadiermuTuas ou
’J’]éaLU%EJULLUﬂGl‘LJGI’]JJf}’Wﬁmﬂ‘lfial.ﬁa’ﬂﬁ’lﬁﬂi;]’jdEJQ'Lu Process line tnevialunda
WUUEqual percentage axlidnuvasiiduidaduinntunendimsinge Tuvaei
wuu linear  nduiiuwldinsdlnduuy quick opening ndimsind ﬁqgﬂﬁ L7
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100
S
PRy
% e g}ﬁgw
b %,‘c_,‘. '&ﬁ@\!ﬁ
‘\.p\f)x W o o
a EQUAL PERCENT
0 50 100
% VALVE STROKE

: 100
%5 VALVE STROKE

{b)
3U 39 Inherent versus installed characteristics; decreasing Ap
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2.3 SCADA & OPC

2.3.1 SCADA

SCADA Wugamnandin Supervisory Control And Data Acquisition 18u
TPUUATIIEBULAYIATIERTayaLUY  Real-time  ldlumsmsisaevanussasmnauda
ATUANMTNINUTRITEUUAU AN DAENYNTTUUAZIIMNTIANNT WU Ui
nsmuwnmadoans msuszr mstminde msdansiundanu arsunssans
nduthiuuasfng geanunssuiell gaamnssaUsnauTatd mstude sTUIUMS
Tuedeshulsdlwihidudiu shedrmslinumuld scADAnsvasudeyattunisiilna
%wmmmﬁﬁmﬁu‘luvimuﬁwmﬁqmsuﬁ]ﬁ'ULLé"JﬁaﬁzyfymLLﬁ’)’qLﬁaulﬁwﬁﬂwumw
Tnedefayagaunansvesszuy SCADA Hudfy  uenainifu SCADA e1avhnthil
fuauavsznanadayaildinarsawasens 9 1wy PLC, Controller, DCS, RTU uda
uamdoyamimtnee _viedsdyganiuaueniauaidingnn  wWumngamgives
gunsalguiudicin Wivhmstagunsahiududu Teedssnsiau PLC we Controller 7
Andoag Wil SCADA ainsafusus i egailininssuy muru el Slugiudoye
delviminnuvielvsunsudu 9 asnsmhlvldnuld  ScADA. Pudnlusidnluny
muAmiuAnuaslgiidesmsuansea - uanAsudeys viemumszuuse 4 91
dunat flemsieumeGEUUS RIS weaitunn W lRegheTauuasd]
PasInEralm TN AReTu S3Uu SCADA Tutligduienuanmnsalunis
doans Uil wazUs tanadoyRIn 1/O vesgYnsalivu PLC, DCS, RTU lidsyduil
Auniluay V0 ud1 uagldsumsimualiiimauannsasessuanigdoanisis 9 04
Jlénuedieoliewmannn

dauysznauvas SCADA
1. Field Instrumentation

Hasasiie wieduizesitisureiuinsesinsniog Unsnifignausuni ogn
#5I9dU Qﬂﬂiaﬁ%mgﬂu Physical Parameter (91 Fluid Flow, Velocity, Fluid
Level Ty Electrical Signal Wil Voltage 3o Current @sansnsagiuamaniilg
Tng Remote Station Equipment HadwsAlMdulffe Analog wa Digital
2. Remote Station

Wudhuivhmssusadeyaanieiasdnsuiegunsel wazdsludaguednans
%UU SCADA Fsenvaudlu Remote Terminal Unit (RTU)W3® Programmable Logic
Controller (PLC) Alsl RTU #ie aunsalldlunsnsindudygiaain Field Sensor
widsdyantayaly Controller muau gunsel
Remote Station wiaiy 2 Usuande
2.1 Single Board : input uag output 10U Fixed Number asiisnamgnusldanunse
sea5uNIsvEngvesTruUaLs Inila
2.2 Modular Board : @131505995UN59818 Remote Station 16 LAsIAABULS
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W
3. Communication Network
Wumsdedoyamineaswinsanuinidudsaniuiivis Tnehufnansly
msinsedems 1wy aeweida AUAVY WIeRUITUU GSM/GRSP
4. Central Monitoring Station (CMS)
Dugudnansvesszuy SCADA Tnpsudeyaunsznanauazyinsuans
nIswIuMsUUMINIeReLinmeT Usenoume wewiuas uas s1saurigiuvesteya
SCADA

1. Realtime Database Servers
Hussuugruteyailidanisuaziviveanssuiums a narthatuluves
199 A1 realtime szdsuidadlumianmesinssuaunmsiasundasiusmunan
ﬁiwaqmzmum‘sasgﬂmuﬁu (monitor & scan) Tt RTU (Remote Termination
Unit) anmi doyar realtime Fgnusnalienianmaul. MMI (Man-Machine
Interface) tielileweisinos FOEANTBINTEUINM S aniuiiue A realtime
Wn9 ARzgn Update lalitAunng 2 Fuad
2. Historical Database Servers
Wusvwugudeyalidanisuazdmfua Historical Data veinszuIums
Weldluns Trending ,Logging Statistic LAy Report ﬁaaehwmgmsﬁmdaﬂvﬁmﬁ Ao
XIS (eXtended Information System) %agﬂaﬁy’]ﬂ%‘l’ﬁ Sybase Realational
Database Management System (RDBMS) ﬁLfJummiﬁ'lu

uAsgIU Protocols #ldlu SCADA

U290 SCADA simsgnu Protocols 1nnndn 200 Tuslpaoarialan 7Ly
AMTUN13RnAIENINY Central Computer wag Remoté RTUs PLCs way Flow
Computer Standard 3Asg1u Protocols #ildluilaquuiiey 5 wuu
1. ASCIl (American Standard: Code for Information” Interchange)
Huluslameaillflunsdeansusreniimmesiiyantues 1unsvansuasduana
2. CAP (Compressed ASCII Protocol)
Hu RTU Protocol #iffian 1unwifiruannsngiudlalé (Man readable) flaany
defia(Reliability) 153 (Fast) uaziinuannfbgs (Secure)
3. Modbus
Wy point-to-point PLC protocol fildifunmmumnusis udiitaidede unmwiiau
ldanansagnudlalel (Man unreadable)
4. Modbus X
Hudufiiannunain Modbus Protocol Tilgld Modbus annsasuuay
anansnaduuuInuazauld
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5. IEEE 32 bit Single Format Floating Point
Wuinasgiuvesnugaamngsy dmsumsdeiaee 23 Jn shomnugnies
Wslmpeamanifldléiy National Instrument’s Lookout ity Object Oriented
Software ,DDE ,SQL
nsuUasdaya SCADA Protocals

foyasine fldannszuiunsazgnuuading SCADA Central Station
Computer liudayavindavuarnssny dwlu Object Oriented Software
sUuuurespudeymazgnifivlusuves Object Tnteyalugruteyamdriiazgn
Senldlag Central Station Computer 910 Remote RTUs, PLCs,Flow Computers
s uazdoyaavgndwudyanaiivg | aewaa | Fiber Optic Cable , By
Dialing , By Satellite Communication
nsuuasszuulyl SCADA System Protocol
annsoldouivrmfinesiulmivazgudoyauuulnadld feivarsuuvmei
1. msuUas Bemote RTUs i uae Flow Computer Tdaansse Standard
Protocol ﬁﬁﬁ“jjﬁﬂﬁ%a&a’[uawuLﬁué”qmagjﬂiuﬁw
2. mswtas Remote RTUs Tninae Flow Computer T#aaans¢ie Old Protocol 38
ilsilon owniedure Wunslimalulasim (Step back-technology)
3. M5l SPC(SCADA Protocol Converter) 1u H/W Protocol Converter 5ewing
RTUs ,PLCs ,Flow Computer Way Central Station Faindvinlyrszuuih (Old
System) ansnsodeansfugaritasiuylng (Modermn Software) 18 way SPC ay
AngialaensInU Central Station laelslil Delay ¥S@ Distortion ae

2.3.2 OLE For Process Control

OLE-For Process Control fin OPC afu1tde ¢ fin winwsdl Controller
(PLC, DCS) usidipsnisasdaansiugunsaimuntdu 9 wisi HMILSCADA 3o Remote
Unit sinae fimuagvoiudielvaninsadeasiildasiosld opc Wisuine 9 flofe
JumileushuvanwvesaUnsalliineiugiSe wiues uithgunsaiedeatusuil
udusudsmiu q udrimersmduslsidedtd opc wiel drunnmngunsaiivie
wenfufdnlidndusedd

egUuuumnasguvesayauuuida vilidngunsaiisansuulantull
aunsanmnsvuuAeastayavaslidulumunasg e sfuthafidu server
¢lidoyadeithandugunsaiviomiosiiosalulssnu Wy Sensor, Controller,
PLC, %38 HMI ) fiu Client ({litayaduinazduszuumsuimsianmnineins
A999U HMI , SCADA ) ﬂ%ﬁmiﬂixqﬂﬁl‘z'j’fhulwmjﬁ]sg‘fluﬂﬁ’d'aﬂ’[ﬁﬁﬂmmmﬂé"ﬂu
foyavingunsalsrerneiu vie mssusiudeyasngunsaishaqiivannvansluids
vasteyailsUuuunasnsasLTuAnaeiuyitldiedy (MINAIAUAINALAN Y
vosfaes wedumegsamiufinsdoansiudiuin)

U19A30510191935M 50U U ihdayasisfaingunsallunadiluszuy
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gudeya 1wy SQL Server lifeu annuureelviszuuuimsdanisminensaesui
Tayaangiudeya IWliBniigeiiidewiudoseaun naneiuluvisiidueg fumny
eamslideyavesinuies vineigaudavinuepnazliosls

[

2.4 STUUAIUANUUUHRAIU-US WUS-YWUS

(Sangw: PID controller) Wuszuumuauuuutieunduiilifusgeniiswne el
ilUllumsdunadumamfananafivananenuuandisesiuwlsiuns suiumsuas
Adidiosnis ﬁammmswmmuamﬁhﬁﬂwmm'lﬁmﬁaﬁaaﬁqmrﬁhamiﬂ%’uFhé’fgfu;lzuw,%"]
Y2INTTUILUNS AfauUsee PID AldavUsuasunusssumfvesszuy

3U 40 URLMNUARAYEINT SAIUALUURLOF
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Fuanwes PID Tusgiuauiulshemdnday, USius uay auus Adndiummun
nuavesrulananslutlagiy, AuiusimueinrauuiuguemaTImNRaATR
fgsRariuiuly, LLathaqﬁuéﬁmummﬂmauuﬁugﬂwaaﬁmwnmﬂﬁauuﬂawaqmmwaJ
Aowana thuthiianmssiuresimuierldlumsusunssuiums

Tnemsufurnasily PID seuauainsaUiugukuumsmuaslhivansiui
N3TUIUNSABINISIA Msrevaussewhmurayeylugvamsimfue whniuquauds
AANAANAIA A1leLasYR (overshoots) Way Aunlswessyuy (oscillation) 35 PID il
Sulseiildiasdussuumuauimingasiigans eansnsavinlins suaumsimauetios
uiuey

miﬂizqﬂxﬂ%’mumm‘?&aw’lﬁmﬁawﬂaﬁaaaagﬂLLUU Fuegiunszumumsiduddy

#leAunanssazgniiendinisauauwuy Pl PD, P w3e | Jusgiuinlisuuuulathe

2.5 wasguiildlunishnd

NPT

wesgundeavisuudluenng Ao nation standard-tapered thread (NPT) infien
WUy NPT nantsznaudailiusiesinan: sealing compound W3e-tape sewlaunduasguas
sl wedaatumssawespanaiiiognigluesninsninden lae 1AsEI NPT Thoady
wnaspruillflugunsalinluns@ingUnial aidudedauvtiades Teofimsealaluiidumse
fisuondl inespunAemsazIuInta savBonat 13kt

. Length of Hand Wrench |Length of
(in:‘:: I:%:t::tir) Actual OD ;2:'2:;5 engagement tight makeup | effective
(tightened by hand)| turns turns thread
1/16 0.3125% 27 0.16 0.2611
1/8 0.405 27 0.18 41/ 2% 0.26
1/4 0.54 18 0.2 4 3 0.401
3/8 0.675 i8 0.24 42 3 0.408
1/2 0.84 14 0.3% 4% 3 0.534
3/4 1.05 14 0.34 4 3 0.546
1 1.315 1S 0.4 412 34 0.682
1% 1.66 b 0.42 42 3% 0.707
1% 1.9 TS 0.42 42 3% 0.724
2 2.375 11.5 0.436 5 3 0.756
22 2.875 8 0.682 512 3 1.136
3 25 8 0.766 6 3 1.2
3 -4 8 0.821 62 32 125
i 4.5 8 0.844 634 32 1.3
5 5.563 8 0.937 72 3% 1.4063

AT 1 AT INUBNANYaLAYAYRUNTEINASIIY NPT

ANSI
anTuINASTIUWIIYIRTeEnsEonEn1 w3o weud (American National Standard
Institute - ANSD Feesrnsluanigensn fmihiifmumnassiuveskdnios wavanassu
s liunesglumsindigunsalindiBumhudaulaumesguees AN Alddu
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nasgdlumsingaiie ANSI B16.5 Taadl ANSI B16.5 azinmemsanisitiutau Tngeed
wvagfaosyn Ao wialuavunavesmhudauily ause §snes ANS| uazgevneay
Wuaudnsimsnuuseng weidsus 150, 300, 400, 600, 900 ,1500 2500

CLASS 300 FLANGES

shE e
@‘?M)w
b e

s A v S s

b
SLIP-ON WELDING NECK SQCKET WELDING

ANSI B16.5 FORGED FLANGES

] HUE

Nomingll Chios | Diom, | QD00 | Thick= | Weking ap-m_'._m {Counter, | wemor (Sipeon | foo | Diomoof | Rods |

Ape | Dom, | ortose || Romed | nes Mexk | Seckat | dokr . Bom b [ Neck (Tweadea| ot |Hbor ot tangn
i oHE | R Socket | Weing | Broaic Sacke! Bowad || | Fillat

Weting d] eking
D X & t o B B RS TR T Y A £ Q

w | = ETH] B0 g 157 Tod el b R4~ 34 724 T EE 57

I nr LEF ] 42.9 157 R ana 8.2 ot 51.2 254 a4 .7 30 sy

i 124 53.8 208 | ‘178 %7 345 353 64 2o e 264 335 | s

T ) &5 | 18] 5,7 457 437 3 850 | 289 T a2 & | s

e | s X 732 | W& a0 95 500 05 s [ x2 | 02 K & 224
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3.1. msAnemMsieuTniuyesguns aldnseiuuazgunsalniuny

3.1.1 gUnsalinssdiu
msmrgunsalinsedu (Ultrasonic )
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3.1.2 gunsalAuAs ( Controller UT550 )
N15AAAY

( Installation )

UTs50 Unit: men
86 i 1 100 Large bracket

Tfaﬂ_,g

96
918
112

5
- ST
=
= U 4
| ——
110 10 mm (Panet thicknaess)
General instailation Side-by-side close installation
117 min L {N-1)x9692] §* ]
i 1
| | = )
|} . (
e 145 min. A\
il “N” slands fof the number of coniroliers 1o be
—_ e
il _i | Howgver, the maasured value apphes it N & §
023! @5
1 s
n13Rd&1¥NU Relay
( DC Relay Wiring )
UTssQ/UTS20 Extecnal DC power supply
[OL, Relay
1 1
"y 4
]
L_‘L' s /" \niade
{Mount it directly
uTs contact 7 Relay o Sehcaid ol
{Use one with a relay cod rating teeminal (socket).)
less than the UT"s contact rafing.)

| v
PWUINVDINUIVDLEAING
( Functions of Front Panel Parts )

1. Deviation =1 1925 Process
MONItor ——— .| variable (PV)
display
2. Status indicator 5. 8etpoint
lamps ~ . display
. -6, Alarm
3. Light-loader indicator
interface ——__ r—" lamps
7. AM key ) 8. Vand A keys
8. SET/ENT key .—HE
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M3A9AT Input

( Changing PV Input Type )

1arget satpoi1
-1.5p"

~ Displays
ymbol “OP.M"

Displays
symbol "ST.M",

< JEA|

Displays
symbed “ST.8". =
S

Displays PV

Displays ™
% submanu *MD".

14

4__cob

Ca I 0o
S Aasn

37



15 18

paramater "RL1" |

16 19

17

W Displays PV
EX L

38
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I
Input Type “gggg% :;;%uz 1;’;}?‘;:;; Measurement Accuracy
Unspecified OFF tysepL 11:1 ;i:éz ;«;m PV Input Type “IN1" to the OFF option to leave the PV input
1 -270.0 to 1370.0°C
-450.0 to 2500.0°F
2 -270.0 to 1000.0°C
K -450.0 to 2300.0°F | =0.1% of instrument range =1 digit at 0°C or more
3 -200.0 to 500.0°C | =0.2% =1 digit for temperatures below 0°C,
-200.0 to 1000.0°F |where the accuracy is: =2% of instrument range =1
5 P -200.0 1o 1200.0°C digit for temperatures belqw -200.0°C for a t)’p&K
-300.0 to 2300.0°F |thermocouple, or 1% of instrument range =1 digit for
270.0 1o 400.0°C temperatures below -200.0°C for a type-T thermocouple.
5 ; ;
-450.0 to 750.0°F
¥ 6 0.0 to 400.0°C
-200.0 to 750.0°F
B8 7 0.0 to 1800.0°C | =0.15% of instrument range =1 digit at 400°C or more
32 to 3300°F =5% of instrument range =1 digit at less than 400°C
s 8 0.0 to 1700.0°C
32 103100°F | . .
£0.15% of e
g : 0.0 10 1700.0°C 0.15% of instrument range =1 digit
32 1o 3100°F
o | £0.1% of instrument range =1 digit
Thermocouple [N 10 gggg :0 ;2333‘,? +0.25% of instrument range 1 digit for temperatures
R\ 77772 T AsglowtC
- 11 -270.0 to 1000.0°C
-450.0 to 1800.0°F
LDIN) 12 -200.0 to 900.0°C | £0.1% of instrument range =1 digit at 0°C or more
-300.0 to 1600.0°F | 20.2% 1 digit for temperatures below 0°C, where the
-200.0'to 400.0°C | accuracy is:=1.5% of instrument range =1 digit for
UDIN) 13 -300.0 to 750.0°F  |temperatures below -200.0°C for a type-E thermocouple |
0.0 to 400.0°C
X -200.0 to 1000.0°F
Q|
w 15 32'0;: fggg,,g g +0.2% of instrument range =1 digit
0,
(Platinl 2 16 o a0 0 10,19 ofnstrument fange =1 it
PR20.40 - 0.0 to 1900.0°C. | +0.5% of instrument range = 1-digit at BOO°C or more
32 10 3400°F  |No accuracy is guaranteed at less than 800°C
W87Re3- 0.0 to 2000.0°C . ;
WISRe25 18 92 10 3B00°F £0.2% of instrument range = 1 digit
30 -200.010.500.0°C .., 1g; of instrument range * 1 digit (Note 1) (Note 2)
JPH00 -300.0 o 1000.0°F
-150.00 to 150.00°C \ AL
31 2000 10 300.0°F £0.2% of instrument range =1 digit (Note 1)
-200.0 to 850.0°C
RTD 35 )
-300.0 10 1560.0°F_| .5 19 of instrument range =1 digit (Note 1) (Note 2)
PH100 a5 -200.0 fo 500.0°C
-300.0 to 1000.0°F
-150.00 to 150.00°C | ; il
37 -200.0 10 300.0°F +0.2% of instrument range =1 digit (Note 1)
Standard 04102V 40 0.400 t0 2.000 V
signal 105V 41 1.000 10 5.000V O A I R
L = Lot Display range is scalable in a ranée of -19999 to 30000.
DC voltage ] L Db 10 Display span is 30000 or less
9% [Howz0mv 55 ~10.00 to 20.00 mV P ‘
0to 100 mV 56 0.0 to 100.0 mV

A1319 3 n15iEenA INI SMsUN1sAeAn Input



M5ReAn Output
( Setting Control Output Type )
1

s
/" Displays
target setpoint-1

"1.8P" S

/"——‘“\\
Displays PV

Displays main
menu “MODE",

Displays main

menu “STUP", )
_,.._-—/

Displays main
menu "‘LOOP1",

f N
Displays main )
menu “UTMD",

-..,———/

2
( Displays 3
.symbol “OP M",
|
3
4q
Displays
ymbol “ST.M"
5
6
Displays
ymbol “ST.S”,

| Displays
submenuy “MD".

40



10

11

Display
submenu

Disp!ays\j
arameter
P =

o,

5 ///
& Displays PV /}
e T ] Py Nl o
;/a;p!ays i
target setpoint-1 1‘:‘7";
|

\\\:-1 SP—"/J{,

Setpoint Control Output Types
o Time proportional PID relay contact output {1 (-2 {3
i Tune proporbional FiU vollage puise oulpul (iermnais (g - )
2 Current output {terminals ®-O)
3 On/oft control relay contact output {terminats (D- @) - @)

The following 4 to 12 are displayed only for heating/ cocling type controllers.

Heating-side relay output {terminals (D - @ - @), cooling-side relay output (terminals @ - @- &)

Heating-side pulse output (terminals @ - @), cooling-side relay output (terminals - &3 - &)

Heating-side current output {terminals - (7). cooling-side relay output (terminals €8 - &3 - &)

Heating-side relay output {terminals (D) - @ - @), cooling-side pulse output {terminals @ - @)

Heating-side pulse output {terminals @ - @), cooling-side pulse output {lerminals @ - @)

Heating-side current output {terminals ) - ). cooling-side pulse output {terminals @ - &)

Heating-side relay output (terminals (D - @ - @), cooling-side current output (terminals @ - @)

Heating-side pulse output (lerminals ® - (), cooling-side current output {terminals & - €0)

Heating-side current cutput {terminals @& - 7)), cooling-side current output {terminals @ - €)

M13719 4 Ms@anAn INI @usun1seea Output

a1



mswWaeu Setpoint
( Setting Target Setpoint ) SP

Displays
target sefpoint-1 I
“1.5P", o e

Wita i)
e

n1sReAn PID
( Setting PID Manually )

42
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Displays symbof’) _:
ors. /L
=)

parameter
“t ,P‘. L2d rre—

pi)
V5

Bisplays ~\ || p=rr =g
eX R T2s

Blinks during

target setpoint )
1.5P",




M5HaAN PID SAluA
(Performing/Canceling Auto-tuning)

MAN lamp

OFF. <
~Bisplays
target setpoint-1
" "1.5P". ‘

isplays symbol\L 3%.lof nfoodl ]
“OPM™, »
<250

aaq



NSASANYAYRY Setpoint
(Selecting Target Setpoint Numbers)

Displays PV.

“Displays IR
target sefpoint-1 Tl .
“1.8P". L

y isplays
isplays symboi [GPAl maln mat:u

Displays O g &
@ G
*SPN".
\y B

] : Displays PV. }




A15UsUA1 Output
( Manipulating Control Output during Manual Operation )

N A MEGEL TE

a6



3.2 mMsAnensanaeuasisaulelunisine e an LU ULUUS a9

3.2.1 gunsalnszauildudulay

/ [nstrument Name Model No. Fiiting List Fitting Type
1 Guide Wave Radar in tank O 2" ANSI 600 Flanged
2 Guide Wave Radar in chamber O 3" ANSI 300 Flanged
3 Non Contacting Radar — SA02ZAHINAZPPVBAM1Q4 4" ANSI 150 Flanged
al DP Tune System 3051CD2A22A1AS2MEN1TLA 3" ANSI 150 Flanged
5 DP Balance System 3051CD2A22A1BS2M5B411Q4Q8 3 " ANSI 150 Flanged
6 DP Dryleg 305151CD2A2A11ATAIIM5Q4 - Manifold Connection
7 DP Wetleg 3051S1CD2A2A11F1JE5M5Q4A1020 - Manifold Connection
8 DP native wireless 2051CD3X22A1PWA3WP5BAM5Q4 0] O
Electronics Remote Sensor high side O
. Electronics Remote Sensor low side O
Temparature Transmitter native
10 248DXI1D2WA3WK1B5Q4 = -
wireless
11 Temparature Transmitter 3144PD3ATNABAMS - =
12 Multi-Ternparature Transmiiter S48 TXNAS002WA3WM1BEHA2Q4 2 -
13 Magnetic Level Gage O] O 0

47



3.2.2 gunsaldnszaunldinden

/ Instrument Name Model No. Fiiting List Fitting Type
1 Guide Wave Radar native wireless 3308ASX2D1I1S1VSNNNAAMOO150WA3WKIM5Q4 11/2" NPT Threaded Nozzle
2 DP Dryleg 3051S1CD2A2A11A1AIIM5Q4 - Manifold Connection
3 DP Wetleg 305151CD2A2A11F 1JESM5Q4A1020 - Manifold Connection
a DP native wireless 2051CD3X22A1PWA3WP5BAM5Q4 0 0]
5 Tuning Fork high 2120D1DR1ESYA 1" NPT Thread
6 Tuning Fork low 2120D1DRI1ESYA 1" NPT Thread
- Ultrasonics 3102HATFRCG5Q4ST 2" NPT Thread
Control Unit 3491L2P4I1
8 Pressure Gage 2051TG1X2B21PWA3WP55115M5Q4 1 1/2" NPT Threaded Nozzle
9 Temparature Transmitter native 248DXI1D2WA3WKIBSOd i )
wireless
10 Temparature Transmitter 3144PD3A1NABAMS - -
11 Multi-Temparature Transmiiter 848TXNASO02ZWA3WM1B6HA2Q4 - -
12 Magnetic Level Gage 0] O @)
) Spring Loaded
13 Thermowell + Sensor [1] I i Adapter
0065N32J0080D0065T44Q8RO1LXA 1/2" NPT Threaded

48



3.3 MIPONUUUMTYINUIWNUVBIRUNTALINTEAU BUNTAIAIUAN LAZITA?
AUAN

Transmitter Controller

W

Tank %

-

Control Valve

I

Distturbange Pump

|

Storage :

5U 41 UrunIng @ s nusmiunI s usaniures
gunsalinswiu- aunsmiAuRL WavdiAIuAY

3.4 NSANINITIMILEAENSTRBARUNMSINeIU
1. One Line Diagram
2. P&ID
3. Loop Diagram
4. HOOK-UP



3.4.1 One Line Diagram for Control Panel

" i 8 e D i E ] ¥ 2
-
1 L ; Lt
EMERGENCY SWITCH by Lo0% L00%
- W W
e 192 22
¥ t Yy
) 5 e b
) VELLOW : ' Y3
k. oy STARD Ad (Ci 7R ol
STAK ; A > 1
103
e
. 14
SIOP ey Vi 19
] 12
5 %
" .
F oud P &) e
3 A eReed (G RED ij’-;i o]
o 14
¥
J %
f : i
5
T
f
é
K i
i
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3.4.2 P&ID
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3.4.3 Loop Diagram

CONTROL ROOM

ATNTENANCE RODM

FIELD INSTRUMENT

)]

2D o

i

e

2 ]
o

L

wy NV =75). 7
Stda -ﬁg?‘-‘ﬁ-\vw-"“‘h\"' Iﬂ'mu"-_Wﬂ :

| | Y | ¢
N%;, ké" 5} 5 =
sa?':,; Q(\Q\
ayran®
PR L W .

L1010 WELLHEAD
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3.4.4 HOOK-UP

o INSTRUMENTATION
= | HOOK—UP _DRAWING
_ o | IELOW VALVE TRANSMITIER — [10UiD SHRV
hoioate REASON Joescucions [are 1 wone | G3781-70-850~-Fh
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3.5 n1sa9nLuy ﬁ’ﬂ‘ﬁﬂ LLﬁSﬂ'S’J’-JﬁﬂULLUUﬁ‘]"Iaﬂﬂ
3.5.1 Plant-3D

Non contact Radar
4" ANSI Class 150
Uttrasonic 3" ANSI Class 150
GWR 2° ANSI ClassB00 LY

\

3 I 3
B 3 ¥ - ;
A 1 j
] $ : ! H
# 3 £ I 3 3
Y ) 3
= R j NN Ay S 2"ANSI Class 150
v i‘ .;' I
3 e
,...j'w b - A } :" L &
e : -
A3 z g
{
i # i
; ;
1 i ‘a
Vibrating Fork ' \
2"ANSI Class 150 '.‘
‘ /P Balance System
3* ANSE Class 150

O/P Tune System 3" ANSIClass 150



3.5,2 ‘lﬂﬂﬁﬂ‘l.lﬂ'ﬁ%"?

55

Instrument
No. Process Connection Connection Instrument Unit
1 2" ANSI Class 150 Tank 8
2 2" ANS| Class 150 Vibrating Fork 2
2" ANCI Class 150 Blind Flange
3 (1" NPT Female ) Vibrating Fork 2
4 - 2" ANSI Class 600 GWR 1
5 3/4" NPT - Thermowell 1
6 2" ANCI Class 300. - GWR(Chamber) 2
g 4" ANCI Class 150 Non-Contact Radar 1
8 3" ANCI Class 150 D/P Tune System 2
9 1/2"NPT Pressure Gage 1
10 - 3" ANC Class 150 Ultrasonic 1
3" ANCI Class 150 Blind Flange
11 (2" NPT Female.) Ultrasonic 1
12 3" ANCI Class 150 D/P Balance System 2
13 2" ANCI Class 150 - ERS(Chamber) 2
14 2" ANCl Class 150 Blind Flange - ERS(Chamber) 2
15 2" NPT Female Vent 3
16 - 1" NPT Female Feed 3
2" ANSI Class 150 Blind Flange
17 2X(1/2 " NPT Female) Manifold Valve 2
18 1.5" ANSI Class 600 Magnetic Level Gage 2
19 - 1/2" NPT Feed Pressure 1
20 2" ANSI Class 150 Manifold Valve 2

- 19N IMIABIANENAADUNITI)
. %’umaumi@ua’lmzijmiﬁwLﬁumia%’mmuﬁﬂaaa W9 UNISANLUNITANS

assuiedidywinnnee sreznalunisduvuiiaeshdifivimun geahvia
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3.6 MIUTTENANITEMUANTEAUIINFITUR Y QY 10U LEAIULIDA BRI ABS

Gateway > Computer
Transmitter S Controller
A 4
Tank < ] Control Valve
Disturbance Pump

Storage [
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3.6.1 IUADUNNTAS1952UU SCADA Lﬁaqrﬁl'uuazﬁ'umaun'l'ﬂag Management
1.suilandnitlorey SIMATIC WinCC Explorer

Explorer

218907 New

Li:"'miia;x:—ma-'w, ol i
} |
BRI T 4| i NN D Ty
3.1@9n Single-user Project uaIman OK
P R o s e

4 RunTe Project WaIAAN OK

o =3
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51800 Graphic Designer Wianasyuy SCADA
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3.6.2 N13Tag Management i Indicator

1.8379 Indicator 970 1y Smart Object
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5.AanUN Tag Management t@an Add New Device
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880N new connection
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17. Write Optlmlzatlons Wa? Next
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Back-Top View

2 NPT{Female}

ERS(Chamber}
2"ANSIE Class150
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I1SO View

2" NPT (Male)

With Manual ball valve
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Front-Bottom View
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