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1.1 anuddgyvasSyyninug

Hagtuinsesdenldlunisinlugnaiunssuiisruauann se Level, Pressure was
Temperature Jaip3osfioudazvindnuauifuazysyansamlunisyauiunneeiy s
n15 Installation ua¥n s Configuration Metin1sidenldauiy Jefesmdeiweuavosnisly
nuiiteUszdninmgeaaveniasiionaznisiien faiflunszurunisindredu Tadoef
nsfnwuaznaasdluyngdiu ﬁgqﬂmamﬂ’&ﬂ%:mﬁamiasﬁa Usg@ndnimnisinau saufenis
Installation wazn13 Configuration #ae

Usgynriinusaduilanyiniuiefnuindodienldlunisinseduuazaiusy Tneld
Qﬂnifﬂwﬁﬂ Ao Ultrasonic, Guided Wave Radar (GWR), Non-Contacting Radar, Differential
Pressure with “ManifoldValve, BALANCE-SYSTEM, TUNED-SYSTEM, Electronic Remote
Sensor, Pressuire Transmitter, RTD, 9unsaifl agvianiiflifugUnselSaiuds e ualy
Uszanana wavuansdayananisin sauluinauf anarnvenszuiums dsludiuvenis
Configuration $uUusedasldgunsal HART lunisyinsuiusn wie Calibration wevildamnse
mufidaanTs

ludavosgunsnl HART WusvuuBsassififlarduivligldnuamnnsavmsdeuse
lugaeunaen shumsaeasuuuiinon 1ulnpea HART Tnginlasdoasislulnnoauinsgu
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2.2 Thermowell

eﬁ__
gyt

B =
B —

3‘Uﬁ 2.4 Thermowell

Thermowell {Jugunsalitldiiede siuidulaesingumgifnndslunszurunisnig
gma1mNTsy Thermowell %zﬁé’ﬂwmmﬂuﬁaﬂmaﬁﬁwﬁﬂmLLasL%amﬁaagﬂumaLgﬁﬂssmumi
fnldiu Sensor¥ngangivseian Resistance Temperature Detector (RTD) %38
Thermocouple Iay Sensor Ynguingiimaniiszunsnetsznissnatanadmdaroilaves
Thermowell s‘f%w::ag'mauaﬂﬁamwﬁmw%aauauﬁumm%’aﬂm deveswarlnariuiiaziin
nszvaunsmeleunaiuieuundl Thermowell wagaufounasgnanslouliiuia sensor ¥n
grunilluiuy ﬁ’qﬁé’aéwﬁanwﬂw;a%’nmmnﬁa Sensor Tngamafiiitam lasflis lidomen
MIaUTeINTELILNTS tieadTuuduglunisia Thermowell m3fiamemtseuiafianans
Y93via[6]

Wuiwoiingamgliunuagldunsninensadrlvlunssviunismseaamnssy wanduay
Qﬂﬁﬂ@?ﬂaﬂu Thermowell fTguanwanifuasnanidenlunseuiums aruidsmeiianaiin
AAsaveanisinamilpadwiiiAausiiugaastansenutesannaiifilgns fanseuse
Thermowells fiviolanzUnvnewie Barstock Aaswaslunszuiunisvseviowaznats dudumie
189052 UUNNTIA Thermowell anansavilddsuazsimdlunsyuiunis nisaeuiisu wsenis
Wasulnglifealanszuruntsuazanudululdveanisszuistvesio Rosemount 114C
Thermowell #99%11210 Barstock Aiuandioliuiladniiaauudauss Rosemount 114C gn
DONUUVL B TBTY M3t muaAmNATFINTesgAamnTsy uafdadanudangulunisusud
WhfunsimusAfitAvdmiurinvesnisldny

Thermowell ugunsaiflfifetlostuduiresingungdilansslunszuaunismis

q U

gnamnssy Thermowell aeldnuusiluvieuaeiunilsUauaziBondonglunsruanszuiuns



nldiu Sensor Tngauufivseian Resistance Temperature Detector (RTD) %38
Thermocouple a8 Sensor Tngavgiimailazunsnegsznitanalmisiiulatsaves
El.’ 1 1 = L2 ¥ d 1 =%
Thermowell Fsazotinnguanvien1IndnnIsawIuiuanioulng Wevaunailvad ufiaziin
1 i pu| 17 =3 1 v s L7
nsEUINNITa18lauA N auLIN Thermowell wazAusaunavgnanaleulviiuf Sensor 3n
= 1 as 0‘: qgu 1 1 -] s o s =l d 1 v
gamiiguny Mallfseranisingeinumngd Sensor TngangRiidaw lnsistlifomen
o d 1 o ¥ = E!!
N1INIUVDINTZUIUNTT ANULUUENTIUNITIA Thermowell A58A1N8 USSR INa1S

VDD

daudsznav

PROCESS CONNECTION SIZE fa dqufiifessefusvie dnwaznisideusoiinarouuy wy
Thread Size, Flange Size, Pipe Size, Tri-clamp \Hufu

INSERTION LENGTH f dhufidudaiunszuiunis Taeviilasidondt U LENGTH uitelilaaqy
\igensauazusugigadiuves U LENGTH Wamsnpasdudaiunssuauns

LAGGING EXTENSION & INSTALLATION WRENCH FLATS Ao daufiagsznina PROCESS
CONNECTION AU INSTRUMENT CONNECTION UM 1UVDY LAGGING EXTENSION fin 3”



10

SHANK CONFIGURATION A® anwe3Us199ee Thermowell a3l 3 wuy Tapered, Stepped,
Straight Wag Tapered ﬂsLL%@LLﬁawuoﬁamﬁuamﬁaumnﬁqm

PROCESS CONNECTION TYPE #® %finuse PROCESS CONNECTION TYPE fluuv Threaded,
Flanged Way Welding

BORE fie fovinefifilidwmiusasiu sensor fnguuail iteliiresenisld Sensor vurnuea
Bore Aasaglutawasiiisansuld dsvurnues Bore limasiivurafinedfusunnues Sensor
UINT§IUYRY Bore HAWINAU 260" w30 385"

MATERIAL fio Tnevialufiagsilefis anufansou anuvuvu gamall Sasmisiva msdenl
mmzamﬁ’umsmum'iﬁ%gﬂﬁﬂﬂﬁmﬁga

INSTRUMENT INSERTION-LENGTH #® mmmwﬁgmddwuuqm EPGEGEVEREG TR

Thermowell IneviluaeiFondn S LENGTH YUnYeaLiuaggN Catalogs 10962 Thermowell



11

niualamasanmugll (Temperature Transmitter)

2.3 Rosemount 644 Temperature Transmitter

gﬂﬁ 2.6 Rosemount 644 Temperature Transmitter[8]
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Top Hat Rail

G-Rail (asymmetric) (symmetric)

Note: Kit {part number 00644-5307-0010) includes mounting
hardware and both types of rail kits.

A. Mounting hardware
B. Transmitter
C. Rail dip

3UR 2.7 maUsgnauendauwislud 644 transmitter(9)]
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A. Connection head cover D. 644 Transmitter
B. Connection head E. Integral mount sensorwith flying leads
C. Thermowell F. Extension

sU#l 2.8 Fudauaunial 644 Transmitter(9]
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2.4 Rosemount 3144P Temperature Transmitter

gﬂﬁ 2.9 Rosemount 3144P Temperature Transmitter
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2.5 Rosemount 848T Wireless Temperature Transmitter

gﬂﬁ 2.11 Rosemount 848T Wireless Temperature Transmitter[11]
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2.6 Ultrasonic

gﬂﬁ 2.12 Ultrasonic
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2.7 Guided Wave Radar (GWR)
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Emor
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2.8 Non-Contacting Radar
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2.10 Differential Pressure with Manifold Valve

3Uﬁ 2.19 E;‘Llﬂ‘iﬂﬁﬂ‘ixﬁuﬂ‘imﬂw Differential Pressure with Manifold Valve
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2.11 Differential Pressure Tuned-System

gﬂﬁ 2.21 gunsaldnseaulszian Tuned-System(20]

WANNISVINIY

& s o 2/ 4 A o s o ] s v &
Tuned-Systems LUUSEUUAISIALUUNN Seal U4 ULNDINAILAUAT drudna1uly
msinanuruge laglvmmusuinulaesinsusounssiloimas ludnnsaivi Aewduszuy
s ) Ad T -y & A 1 1 L2 5 ] t 4
nsTauvuliaugandl Seal uagUSundalauly Capillary Tube #iliwinuvesiaasstnariala

Tuned-Systems lp¥unansenuangnmod

Tuned-System Assembly

Direct mount
plus capillary

JUN 2.22 fumbinisinasgunsalinuseian Tuned-System[20]



27

2.12 Differential Pressure Balance-System

gﬂ‘ﬁl 2.23 gunsalinseavyseian Balance-System(21]
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2.13 Electronic Remote Sensors

f‘:ﬁJﬁ 2.25 qUﬂiaﬁ'ﬂ‘isﬁ’UﬂixLﬂw Electronic Remote Sensors[22]
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Iérniideansvde Eror = 0 iumsAuanuuaunsyiien

aUnsalAIUANTNIIN15Ina Fisher GX Control Valve ﬁ?uﬁmagluﬂi:ﬂmw Linear

Valve %Q%aqﬁlu Valve %iln Globe Valve

JUT 2.30 gunsniAtuANdnIINISIuaUsELAN Control Valve

¥l Globe Valve WUy Equal percentage[25]
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2.15.1 DCS (Distributed Control System)

Controlled
variable
or measured
variable

Disturbances
of upseis

Manipulated
variable

transmitter

SUT 2.31 wamafia Controller fieg/ludans DCS[26]

¢ UY DCS (Distributed Control System ) A® T¥UUAIYAL (Control) LLaxLﬂ’IQ

. < 1 < 4 & Y vl 2 o 1 ! <
(monitor) Mlnajiigmdlaiiisuiussuumuauimuatasldivediunsuatsianlugnamnssy
vunalngiidu Tsandudnfu uiugsizduiuuazuia gnamnssutlnsiafliiazindaoarionane

V9tlszUU DCS Mavannndadnulasenuiifie DeltaV Emerson

daudsznauvanvesstuu DCS ey 4 dounedialuil
DCS Servers

DCS Stations

Networks/LAN (Fault Tolerant Ethernet)

Controllers
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Server

——nm

Networks/LAN(Fault Tolerant Ethernet) || Station

" —
A L
I
] ] i f !
,g)‘ 'g? 7%' r%.)‘ rg 2‘
F A=A W\ ¢
-TaNE AN 2. B\\ &.

JUT 232 uansdisdnulsvneusneguas DCS fiRuamAsEUILNITALY Wireless
HART([27]

2.15.2 DCS Server
Server lusguu DS duarnasnLuldviauuueq (Singe Server) LALULUUR

(Redundancy Server) Fdulngssilubuumdaunsteddl Server dladamlladevsonganis

2
=3 = ] b =

191U Server 5m?hnmwummmuLmu'LuﬁuﬁLLaswﬁﬂwnszmumswamﬁuiﬂwqm‘uzi’ﬂﬁa
1 = v as a 1 & [ A 4 = v o

asnanudemelniunszviunsednlaualulpssnuidasduiuuine (Single Server) @aviun

N8Nv09 Server avilnnalull

Server LJugudnanan1sionsoseming Controller fu Station.

Server tﬁuﬁuﬁug’mﬁm&a (Database) uazloyadounds (History)

Server \UugudNa19N1598NUUUNTZUIUNTHER (Engineering) Aaufiavdssie (Download) TUss

Controller

Server adugudnaninisitousiesywing DCS AuszuudugEU S8UU SCADA 130 OPC (Tudu
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2.15.3 DCS Stations

. Aﬁ‘ = AQJ =
DCS Station Ao ATesABNANADS (PC) N3utayadnn Server LigjniuAuguanIsuas

8
=l

(Operator) Wuldlumsidg  (Monitoring) wagmuas (Control) NszuruMsSHAR AR Yiadl
. a [ | o = "W

DCS Station aansaddnleannndy 1 iaTes Juagiuarumunzan

1 DCS Station & Accessories #iail

Display Monitor Hl#fis 1-4 Display
AgupsA (Standard PC Keyboard)
AUBIALANIENIY (Special Operator Keyboard)

eal o ] 1 [ I @ [ I £d
QUASEUTAUMULTY LNE, Uninuea, WiAuny Wumuy

2.15.4 DCS Controller

o o [ o/

| o = A ' ) - )
Controller fiawdudiudfunanvesszuu DCS Wz UM NsalaenTINURTIIR

o Al

v3egunsal (Device) Tunszuaunisuan wanaani Controller Ssfiailuanasrpsszuy DCS waef

3118w 5138 CPU Processor 11% 11 Running Programming fiSU11310 Server W14

s

5 = ] 4 v 3/ 1 ' ar 2/
Controller Uufiuninevawiukayvatedvia nsidenlentustivanvusnisldm

U

3Uﬁ2.33 LAY DeltaV™ S=series SX Controller?

Networks/LAN (Fault Tolerant Ethernet)
sEUUN1SWeaNRe (Communications Networks) a¢ildnwugmiioutuszuy LAN saly
(standard Ethernet) usifiuangnafifieats LAN (LAN Cable) fidousioasil 2 1 (Redundancy)

q? ) . A o ) v =]
weleeiuns Loss Connection Wieinsuaniadignvesans LAN wduladumni
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uni 3

U
NT13NLLUULASUYUNDUNITANUUIU

nsnaassvzianaglusunswdedaranuduiussenineseduiii 0-100 % fu
seozarvoni it uluudied Tagsunng Calibration 18 HART vasurazintosiieTnvews
aven Lwammurﬂma mﬂnwmmlmaaﬂmummmmm'ﬁdﬂuﬁwmuummu DeltaV wagdlAn
Error unnvsodasiinla

Yunaulun1sviieu

& 1 = = 3
[ AnwIgUnTed ij — | ‘C\\r?‘f%uratlon ~ Loop Te.St |

Calibration J
1%

[ Sheet tait;ﬂig ] é=mm | Comparison | (ummm [ \

gih‘?i 3.1 Flow Chart 193n15nAa89

910 Flow Chart vinmsfinwifinyinannisuas 3%'m‘§§mm5wmqﬂnﬁn5¢hmﬂﬂ Manual
ue939v11n15 Configuration 1 HART 475 ¥in1sysurasuiiieunnaquosglnsainisials
\Wigamsa (Calibration) LazASI9EOUNIS Loop Test vauAIpdiainfuszutindani 4-20 mA
w30 0-10 V w3l uasvianisaauaunasinau PID daulusunsy DeltaV Weuansoonuilugy
waanswﬂﬁﬂEinlf’;%aﬁmﬁaﬁwmLU%&JULﬁﬂwﬁmmﬂmwmmam‘%}mﬁai’mﬁuquasﬁmﬁmﬁw

Juenans ielansunaunsaLiumulasmsiseudisy

3.1 N1599NUUY P&ID uaz wuudnaes 3 IR ¥a9 Plant Model
3.1.1 P&ID

A15Y9uYee Plant Model § Buanmsguihanniudlaglénmsdamsiisa control
Valve tiaguiluliudazuistlnefidefutonaa 3 ufld Tnuazgurinuvio teUdosasluds
wiei 1 2 uae 3 Tussuu Closed Loop Tnsanunsavildaiuu Auto way Manual nsviuuy
Manual AemsilnTadulasnsslanislét Wa/da fviueies uaznsiuuy Auto ey

msdsrlagld DCS wagas Transmitter 1 62 160U Master fiomunu Valve 1Wa/An amszsu
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T oA do vy 4o w1 A o v o s 7 !
Umiednsnisinaninle weldlumsinardegauinimvun Tneagldwdadulosiudiusg

0-100%
N

- oTa |-

o E—®

B 3 }
|

o RNl 2N Nl ©
f

gﬂﬁ' 3.2 UWNUNTIN PID 289 Plant Model

3.1.2 Plant-3D

Tusunsuilinnmsiaes Plant Model fioldsinsu SketchUP Fuitaritldnnmiuussnaulugae
WA 1 Usznoulumie Level Transmitter 2 79 wav Temperature Transmitter 4 77 LakA
Guided Wave Radar, Rosemount 848T Temperature Transmitter Wag Differential Pressure
WA 2 Usznauludae Level Transmitter 2 77, WAy Temperature Transmitter 4 @2 lawn

Non-Contacting Radar &g Tuned System, Rosemount 3144P Temperature Transmitter,

Wet Leg, Dry Leg, Differential Pressure
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Wiai? 3 Usznaulusae Level Transmitter 2 & uaz Temperature Transmitter 4 @72 lgn
Ultrasonic L & ¢ Balanced System, Electronic Remote Sensor, Rosemount 644

Temperature Transmitter

JUN 3.3 wananim Plant 959
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2 ea

7 3.4 LaRsNIN Plant 239U91909 1

=
Pl
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b

3.5 LANSNIW Plant 259U9A7 2
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JUN 3.6 uanan1w Plant 939ui9A 3
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5U#l 3.8 uans Plant Model 3D $1aas fumds
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1 = = 5 A o A o = u
Tudgrunis@nwinagnisinasdeulelunisyinuiinoeniuusiassuenSea Ny NI

MenwAneu Yagild, dyaan Output, auam, tasgiunssuses Wudu (@ansnglayald

7 Appendix) A4l Plant Model kazuanivunnyes Fitting List AINUINTFIU ANSI 523D 9

UseLavuen Fitting Type Mildvasusiazsn

) o o
3.2.1 gunsalinszauildudlay

= € w1 [ S v I 2 o &
M1919% 3.1 meqﬂﬂ'zﬁﬁu'smmummﬁl‘u Fitting Type wuunuwlaunlaiu Plant Model i

(ﬁ']m'm@‘ﬂ'mga Model No. 141 Appendix)

/ Instrument name Model No. Fitting List Fitting Type
1 Guided Wave O 2” ANSI 600 Flanged
Radar in tank
2 Guided Wave (@] 3" ANSI 300 Flanged
Radar in chamber
3 Non Contacting 5402AH1INA3PPVBAM1Q4 4” ANS| 150 Flanged
Radar

a4 DP Tune System 30501CD2A22A1AS2M5EN1L4 3” ANSI 150 Flanged
5 DP Balance 3051CD2A22A1BS2M5B411Q408 3” ANSI 150 Flanged

System
6 DP Dryleg 305151CD2A2A11ATAIIM5Q4 - Manifold

connection
7 DP Wetleg 3051S1CD2A2A11F1JESMEQAA1020 - Manifold
connection
8 Electronics
Remote Sensor @]

high side

9 Electronics O
Remote Sensor

low side

10 Temperature 248DX1D2WA3WK1B5Q4 - =

Transmitter
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11 Temperature 3144PD3AINABAMS5 . -
Transmitter
12 | Multi-Temperature | 848TXNASO02WA3WM1B6HA2Q4 - =
Transmitter
3.2.2 gunsaliaseauldinden
A15197 3.2 wansgunsaiinsed Ui fild Fitting Type wuumiindeaildiu Plant Model 4
(aunsagioyaldi Appendix)
/ Instrument name Model No. Fitting List Fitting Type
1 Guided Wave Radar | 3308ASX2D111S1V5NNN4AMO0150 1 %" NPT Threaded
Native wireless WA3BWKIM5Q4 Nozzle
2 DP Dryleg 3051S1CD2A2A11A1AIIM5Q4 - Manifold
Connection
5 DP Wetleg 3051S1CD2A2A11F1JESMEQ4A1020 - Manifold
Connection
4 DP native wireless 2051CD3X22A1PWA3WP5BAM5Q4 | O @)
5 Ultrasonics 3102HA1FRCG5Q4ST 2" NPT Thread
6 Temperature 248DXI1D2WA3WK1B5Q4 -C -
Transmitter native
wireless
7 Multi-Temperature 848TXNASO02ZWA3IWM1BEHA2Q4 - -
Transmitter
8 Temperature 3144PD3A1NABAMS - -
Transmitter
9 Thermowell 0065N32N0O000ON0205 15" NPT Spring
Loaded
Adapter
10 | Sensor (Thermowell) | 0065N32J0080D0065T44Q8RO1XA 1" NPT Thread
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3.3 n15191Usunsy Instrument Toolkit °lumiaamwuqﬂn'mimsﬁ'ﬂ Temperature
Transmitter, Level Transmitter, Pressure Transmitter

nsfineInsldlusunsy Instrument Toolkit 9efpsfnwiAgafundnnisvineuves
gunsalnisTauas@nuideulalunisvinauvesgunsal Gmdnnisviauvesgunsaidy
swazdenvegluunil 2) Welkgunsaiaansavhauufuld Ssnsdeneandeaneqves
gunsalldimnzauiunszuauiildimualy Tasnrsldanfoyafiugruvesnszuaunisidesns
ffugunsaimsninamandnedu deyafugiuvesnisuaumsidu ey, gamgd, Sasms
v wiavesvedlva, sueviefldau Wudu luitezendedranisldlusunsy Toolkits 99nn7s

\@only Rosemount 644 Temperature Transmitter

17y
4 -

Wht type of spphcation do you have?
 Pressue .
" Fliow
@ Temperatune
 Level
© Densty
Plaass select the type of device pou wish 1o specily
Tempeiatuse Product Advisor

Tonoet vure Toan mmters Cmnvices Lo s v

=4

- = o=l
lﬁaﬂﬁumaﬁq‘dﬂiwlf’lu

.

=
\denyUszianuegunIam
1.4
13MRIMIdiUA

JUN 3.9 Megunisionvilavesgunsalnisde

wanenisidenyiinvetaunsalnisinamnsaidonlavis Pressure, Temperature, Level,

Density Milsmaesmsagltiazaiunsomnzaiviinvewinuua lnsnaie
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S Mater

& Twgpaatun Torentier Tramsgwel Oy

1 Aocessoey Orly

gﬂﬁ B:

10 n3tden Model dwsu Application

(HenUszinvasgunsel

wanan15tdan Model Iaglalusunssl Instrument Toolkit Tnef1vium Tag Number,

Service wagldnn Configuration W Temperature Transmitterlﬁgnﬁm

L80NFIUUIUBY Process ———t

ldAgamyillaesauves

Frtmnt Tegeesn
Process lufiilgAn 20-50 —h— -

HANAIRYE

I Al ldarfuusvad Process
l "'":::"“ - = o g ‘ sl al-ﬁy
B ol o | Ry * UMILY Temp 0-100
e T e Ay gqﬁqwaﬁﬂa
Yed aaes Links |
[ = | f
L LT T i " "
e R ldaruusanusuvag
1 o ey [ ey T 2L oot [ 5 it e i X
| * Y dseia Process o l9lumsns
’ Lirnit 999 Thermowell
Seve | Et bk | weer | ca

= A ° )
31J‘V| 3.11 n15La9n Model @&¥SU Process

Ineldlusunsy Instrument Toolkit TaEA1MUARIATG 9 AINAITUINNIEANY DS

nszUIUMs98937 Iagluiilifien Process Temperature 7ifdn 0 °C AU 50 °C uazAngedn

100 °C uagAn#l Ambient Temperature fifiian 20 °C A1Unf 35 °C warAEeER 50 °C
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gﬂﬁ 3.12 n15i@an Product

waman1stelUswn sy Instrument Toolkit Taetd® n Product 1T U 644 smart

Temperature Transmitter augUnsaliily

iaendaudazindavad
gunsal 1oy 31, 948, U
714, JULUY, N3TUTas
W Tagaziiswauandia
fuly

Teneaounier
farada

Sarded I

Dpanded IR

.
Seve 45t Bok [ ety | cad | b |
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Badel M 85 32 L0 A

L Fler | Sarmar Tove ] &Port Goltuatart  CHman Cot | ity Cort | Shpbeusd Con | 1412

Code  Calbratan Canfone

ﬂ. =) o s ‘d 1
3UN 3.13 m3iden Model dmsuoulusingg

d 1 d‘ o @ 2/
wansnsiienaulsnegfivnzauiu Plant Model (@1311509910 viadeit 3.2.1) Taeld

TUsunsu Instrument Toolkit Awiun Model 19 9 AMUANFBINS
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Sheet 1 I
Spec No
Rev. l
Specification Sheet Contract
Guided Wave Radar PO
Req
Checked
Approved
Customer
Project Test Level MODEL 5301
Unit
1 |Application/File Tag GWR
GENERAL 2 |Process Name
3 |Industry Type Waste and Wastewater
4 |Measurement Type 5301 - Level (Liquids)
5 Minimum | Maximum Unit
6 |Temperature 2500 30 00 C
7 |Pressure 0.00 3.00 bar-g
8 |Media State Liquid
9 |Upper Product Water
10 |Upper Product Dielectric Constant >10
11 |Lower Product (Interface)
12 |Lower Product Dielectric Constant (interfac
13 |Product Vigcosity 1-5 ¢St (like water)
14 |Upper Praduct Thickness | [
15 [Vapor Dielectnc 10
PROCESS 16 |Surface Conditions Calm surface or slight turbulence
INFORMATION 17 |Coating Potential None
18 [Foam Type None
19 Foam Presence
20| Foam Thickness | |
21 Surface to Measure
22 |Emulsion Layer
23 Thickness | I
24 |Condensing Vapors None
25 |Crystallizing Liquids no
26 |Dust Present (Sohds only)
27 |Abrasive Media (Solids only)
28 |Particle Descnption (Solids only)
29 |Density’ (Solids only)
30 |Tank Height 13200 mm
31 |Tank Diameter
32 [Tank Shape Cubical
i 33 Tank Bottom Flat i
34 |Tank Matenal Metal
35 [Tank Wall Surface Smooth
36 |Heating Coils or Obstructions? No internal obstructions
37 [Metallic Objects? no
38 |Tank Shape—Volume
TANK - VOLUME 39 |Tank Height—Volume
40 |Tank Diameter—Volume

5Uf 3.16 uansiiating Specification Sheet ¥o3 GWR
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ag < ' v @
3.4 'Jﬁm'sL?jaumaqﬂn‘snﬂwmminﬁamiﬂu Gateway uag Wireless I/0 Card

AMS Machinery Manager

g‘dﬁ' 3.17 maeusle Gateway Was Wireless 1/0 Card

ac = ' v o
3.4.1 3Snsivaudeaunsallifaunindesnsiu Gateway
a, 2/ o |
1. Wanua Intemet explorer 580 IP Address 989 Computer tiald Username uag

Password U84 Gateway i Login

. )
o
(1) 1098 m3u18 IP Address 184
Gateway fiaiansa Internet
i o FON L
(2) g uuuiuaasda Bifinag
g
ITaNAD Internet
a
ZﬂETM . -.1'.':.‘

5U# 3.18 1w Web Browser Livansan IP



(3) dasdmIunsdinssuuivala

Username Waz Password

31}‘7{ 3.19 n59n IP address Y989 Gateway

- e Internet explorer #30 Browser #149 ievinIsnsen IP Address Tu (1)

- awnsaasadeuldindnmsidends Intermet iU Gateway velal (2)

- awsadinssuulalaenisld Username uag Password Uad Gateway Liteliaunsaidauseny
17 (3)
ﬂﬂngﬂﬁ'310L@uﬂ13ﬁwwumﬁﬂmaaIPackkessmaaGat@NayLﬁaﬁwmum1ﬁm5aﬁUﬂauﬁuma§
PIUAN (DCS) eamsnliansouazdeansiuld 9antuuazld Userame, Password titeyhnns

LBOUAD
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2. ANy “+Network Information” agikanstaya Network ID ez Common Join Key

= ¥ A o .
antuAnliwelslun1svin Join Key

(1) wansdlgunsal

/

& o 1 el
YRRUANLTDUABDAAT

(2) uamg
el o W
guUASUNNIEN

iauagly

35

Gateway

Urvreachable
.

Power Module Low

(3) wanaie

ca o
auUnNIUN

ay Losded

ALY

x Best Practices

s within range of

! reless GRTCWEY

Notifications

Tasks

first
tio Pending Tasks

Unseasc habée

No Unreachable Devices

New
- o5
caniyAddeaiast § sevices) .\ |
2 % A

e gerr

Changng NI mieam! | oo o0
108 Oevice TOB_745 o
Walting 1ol réfresn of

device 708_753

ORI0214 02

0601/14 290227

[ S LRE Al v 1 4

08011422 8%

(4) wanaTudiu

gunIniuazLIa)

|

(5) uanp1 PV Yagiu

[ | veswqunsalusiazgunsal

OO0V 140030 M4

(14 002024

(6) wansrrtoyatiagiu

o v o
wanstoyadaqiui

sUTl 3.20 wihuans Network ID

o W ]

aunsagUeyaddaunsaivianualy Gateway wilus (1)

vasguUnIniksiavaunsnl

Mdarineu Live fakivinau Unreachable 93U3ang (2)

uansgegunsaisinegAivhn1siiudnly (3)
wan Uit veIUnsalusngen (4)

WanaA PV Ivinisinaauazieenlinaeg (5)

wanstayatagiuarsiesnumdymvienisieunuadineg (6)



(3) WAL

R [ ——— ll:j

TUsUNTUNT G

Wytpeues
Join Kay

Network e s
Craags fatemat boy ram
Sellany reand
Arfm Aawerfirg

fed[ & I T

(1) Wams System Network Lﬁa

LU Network Settings

(2) wamd Network

name Wag Network ID

(4) uana A9 Join Key Tu

o

o & = ]
Wuﬂ’]ﬂqiﬂﬂﬂqﬂﬁiﬂﬂﬁﬂqﬁm\j

A1 W0 visrue

3‘1]“71l 3.21 WaAIutn Common Join Key

- A@n System Settings Wiy Network Setting (1)

- anuiin Network ID uag Network Name iavinas Join Key (2)

- Waunsuntiiyas Network 79vsin (3)
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v
bW paan®

- udner1ve Join Key Liveldlu HART 475 annsnnagelilagvisnunazgnasailin 0 fiaun

9NgUTN 311 uag 3.12 ilumsuansteyaves Network 1D vaslUsunsuuas Smart

= o Y I o 9 - y P w Y = oA
Wireless Gateway LiVeiluisaunazdsdayeyrandh DCS iands@eansiinssiunazgniasdadl

A% Set A1 Common Join Key LWoA1dUaensiuuaennsaoans

3. 19gunsal HART 475 (Handheld) \ouredugUnsaiiiovh Join Key Ty idondail

HART >> “Utility” >> Configure HART Application >> Polling address >>ldfn 63 (G110

gunsaifild Mehesudyain (THUM) uwasldandu 0 @rgunsalildidu Wireless Transmitter

8aguan) A1 Polling Address®! fifie dnwuzaesnisindeuuuil fenng Frswssamidudig

v o Y =& o ' € 1 =
xmpmyansyuivmeilaionsdauiasuulua (Channel) vesgunsaindi gunsaile

Hoansdsteyadadiiying Jmmeianisasiadannaunseififed Tnemnaunsaimilisdeanisds
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nT1REURUNIAIMBUY audduaunIEivihnsnsdeugunsal ludazusuuuasuasu Sy
Janduld vhaowsieananudy nelidnvaznsinuiusey

o ad ' o J L - . v = 9 v v
nMsiisananieenregunsalingesilodnsineg Waunsodeansiv DCS linswwazgniaa

(@¥U3UR 3.13, 3.14, 3.15, 3.16)

o & as ' - | ¢ . P [ N
’Luwu%anmamdnm%amamaaqﬂﬂm Temperature Transmitter LW Join Key

gﬂﬁ 3.22 u@manasn@ Configure HART waq Utility 3‘\]?‘1 3.23 ug@nan13ne configure HART

5U 3.24 wanansna Polling Address(3.1] 5U 3.25 uanamsna Tde 63 wag 03.1]

4. n&ulufnin HART Application page wW&dendsii Online >> Configure >>
Guided Setup >> Join Device To Network >> 1d Network ID way Common Join Key

(Part1-4) >> Accept New Join key >> Press Enter



55

gﬂﬁ 3.26 LdAIN19NA Online gﬂﬁ 3.27 wdnan1snm Configure

gﬂ'ﬁ' 3.28 ua@mIN13ne Guided Setup 3U 3.29 uaAIN13nA Join Device to Network

gﬂﬁ 3.30 wansn1sld Network ID E‘U‘ﬁ' 3.31 LaAINI5ld Common Join Key

R]’Iﬂ;sﬂ‘ﬁl 3.17-3.22 fa n15ld Network ID uaz Common Join Key Tagsialu Network 1D
fiaunsaidousietiu WirelessHART @i 1234 fianunsadeusaiu DCS vve 4567 wieliaunse

doansuu Wireless laigndasuazsiosiu Chanel msdoansiiimun d1u Common Join Key 7
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= W - a o ' o v - o
Beusiafiu WirelessHART fa 000000000 Tapiisiavun 4 druiievinligunsdnisinaiuise

P v ) v val
doanslansaiu Chanel (aansagdeyald 3.4.2)

aa a ' o o E
342 Bnsdeusegunsallifaunsadeansiu Wireless /O Card

\WUanti1 Explorering DeltaV 7 DCS >> AR WIOC >> Properties >> Network >>

EY ) . v o o "
TN Network ID waz Common Join Key Tialdlunisyih Join Key

(1) wa@nq DeltaV System

¥ -loixd
VI9RUA RN — -
- T — e L P ST e o
| s . .
MR |o[Cesgpton | el
by v e B ) e (4) WARIUIANY
(2) uane e ot eI '
et | BT ' HEtHaE 18
Control 1 7/ g — o
= Jiymlgmingy Jogpo- TR 1pomn0 oo WIOC Ldantanun
fm, PLANT_MODEL
Network [ 2% 13 B ¥4 \ :
sical Network, N
 oe jored Nodes [Nowmal Mode k| "
0 0 el \ (5) hanUDYaTD
i Network ID
(3) wana
Wireless )
170 (6) Wamdm
Network Common Join Key
OF | Coneel | ot |
4 | | 2
R o L oo AONBTRATOR Probmct) Rebre Al Bowriesd Al [ W[

gﬂ‘ﬁ 3.32 uananiiNae Explorering DeltaV

- dawinlusunsy Explorering DeltaV agwufuLfiu DeltaV System d13uvinnisaasn
NIDTLUUAINY) (1)

- nAdinfl Control Network tiletieuse Intermnet fu Wireless Gateway Wav Iousoiy
Computer (DCS) (2)

2 \Eenil Wireless 1/0 Network dwmsusernnisifousauuu Wireless (3)

- IntuiinAn Network ID Litevihn1sldtayauaziiousiod sy HART 475 (5)
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: wanaA1 Common Join Key iavinn1sldteyadiniunisdeansiu Intemet uas

< =1 aal = Y I a = i (U
Gateway 21n5U% 3.32 1 UuIBn1sNIsweunany WIOC 38 Wireless I/O Card lnanislden
Network ID a¥ Common Join Key lvinssiunazgneies

3.5 N13 Configuration 984 Transmitterlun15iAszAU
3.5.1 35115 Configuration
1. Wemnéaling 100% vosanafieuminszanyosudiad
2. Yhmsibensa HART 475 1ihifugunsal e Set Angaaniid Analog Output
WU 20 mA
3. ansviutasniseiu 0% Yesalnafisnuntinszanveudiar
4. vhmsidase HART 475 Wnifugunsal il Set Aginga?iil Analog Output

WINAU 4 mA

{
o

Note: Bamnggeanagagfisesiu 1262 mm (3panfuuria) uazaiugeingn
vayfiszau 728 mm (3A9InAULIR) d115u Guided Wave Radar, Non-
Contacting Radar, Ultrasonic Tudauwuas Wet Leg, Dry Leg, Tuned System,
Balanced System ua¥ Electronic Remote Sensor aazauailgiiurvos

ANUSULALLAAEAILLAANANALL LB INIINAMAUIUDINTTAAA

3.5.1.1 §Un1mn13 Configuration ¥4 Transmitter woazA7

el /7w X

3 Diagnostics

1262 mm
4 Analog out 3993 mA
6 Distance 963 mm
7 Signal strength 24244 mV

5U#l 3.33 Non-Contacting Radar #1 100% sU#l 3.34 Non-Contacting Radar 1 0%
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3UT 3.35 Guided Wave Radar # 100%

3
U

Ui 3,37 Ultrasonic #i 100%

Eﬂﬁ 3.36 Guided Wave Radar ‘ﬁl 0%

e i::llnul. :iiﬁf‘ﬂ‘l ]l-uu

24929 mV

g‘d'ﬁ 3.38 Ultrasonic ‘ﬁl 0%




fgﬂﬁ 3.39 Balanced System i 100%

3
Y

U

U

>
7

d
W

3.41 Electronic Remote Sensor ‘w 1009%

3.43 Dry Leg #i 100%

59

gﬂﬁ 3.40 Balanced System 7l 0%

g‘l.l §i 3.42 Electroni ic Remote Sensor #i 0%

5Uil 3.44 Dry Leg #1 0%



Overview
|1 Device Status: Good
omm Status: Burst

4 Analog Output

5 Upper Range Value
6 Lower Range Value
7 Device Information

gﬂ'ﬁ 3.47 Tuned System #i 100%

sUTl 3.46 Wet Leg i1 0%

;J‘U“?i 3.48 Tuned System 7t 0%

60
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3.5.2 N5 Calibration 989 Transmitter WAAZAIIUNITINTLAU
YUABUNTS Calibration 849 Transmitter wiagAalun1sinszau

o a ¢ A B T v 2 ed ) o v v g o«
1) Vﬂﬂ’ﬁLUﬂ'l']ﬁ'lLW@ﬂﬂJu’]L?J']LWNﬂV]ﬁ%ﬂU 0% YDIFLNANATUNAUILYNN

'
1=l

2) 87uAnlean Transmitter AnuuTuninldnisna

)
3) WYsEAUINTUTiay 10% a1ntustuAwaduinlannsi
)

it

«
o =

8) dlafiusziutiduaui 100% vimseumudiuiinldmse mntuazii
msanseiuthasdnads fas 10% srumudituiinaslumseauieseauil 0%
5) ¥nn59An ERROR aisaandilddazsn anniusiuiinadlunisn

91nn15 Calibration Y84 Transmitter 5132 mATAsEAURMSILIUARALA 0-100% lutiag

da ¥ v 2 ¢ = a®-] ) v doe | g 2 ¢ e
IRNYILANUUTILAINAUDITEAUN 100% UDIANAATURUILINA LaEUaDuuU190nNNLYINNAUNT

&
w A

sduTl 0% vesanadruvthudien lnpaunsailddsmeiuimundsl
- Guided Wave Radar

- Non-Contacting Radar

- Ultrasonic

- Tuned-System

-Balanced-System

-Wet Leg & Dry Leg

-Electronic Remote Sensor



3.5.2.1 n19 Calibration Guided Wave Radar

3.5.2.1.1 iilduee Guided Wave Radar (3aannsgéu 0-100 %)

AT5199 3.3 AINSLANUNIAIWA 0-100% VB4 Guided Wave Radar

Device Value of Tank Value of DCS Error’
0 0.1 +0.1

10 10.2 +0.2

20 20.1 +0.1

30 30.1 +0.1

40 40.2 +0.2

Guided Wave 50 50.0 +0.0
Radar 60 60.1 +0.1
() 70 70.2 +0.2
80 80.1 +0.1

90 90.3 +0.3

100 100.1 +0.1

* Value of DCS faAfisuldiniy DCS
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* Error fig AIANNRANAIAI AR vUalIvadiien (Value of Tank - Value of DCS = Error)



3.52.1.2 afilewes Guided Wave Radar (3na1nsesu 100-0 %)

A59% 3.4 AnnsUaRENRILs 100-0% 289 Guided Wave Radar

Device Value of Tank Value of DCS" Error’
100 100.1 +0.1

90 90.2 +0.2

80 80.0 +0.0

70 70.2 +0.2

60 60.0 +0.0

Guided Wave 50 50.1 0.1
Radar 40 40.1 +0.1
(Uefoendh) 30 30.1 +0.1
20 20.0 +0.0

10 10.0 +0.0

0 -0.1 -0.1

* Value of DCS feaafieuldfisiu DCs

63

* Error A9 AMANNRANAIAINAMNMUA uaauian (Value of Tank — Value of DCS = Error)



3.5.2.2 n15 Calibration Non-Contacting Radar

3.5.2.2.1 Aiiléue Non-Contacting Radar (3na7n5zauU 0-100 %)

A13199 3.5 ANITLANLIASLA 0-100% 289 Non-Contacting Radar

Device Value of Tank Value of DCS” Error’
0 0.1 -0.10

10 9.8 -0.20

20 19.9 -0.10

30 30.1 +0.10

Non- 40 40.0 +0.00
Contacting 50 49.9 -0.10
Radar 60 59.7 -0.30
() 70 69.9 0.10
80 80.0 +0.00

90 90.1 +0.10

100 100.0 +0.00

* Value of DCS Aagafisruldfising s

64

* Error An AAIMEANAININATANMUalIveauian (Value of Tank — Value of DCS = Error)



3.5.2.2.2 Afiléiues Non-Contacting Radar (3n91nseiu 100-0 %)

M19197 3.6 ANIsUARBINGILA 100-0% 289 Non-Contacting Radar

Device Value of Tank Value of DCS” Error’
100 100.0 +0.00
90 90.0 +0.00
80 79.9 +0.10
70 70.0 +0.00
Non- 60 60.0 +0.00
Contacting 50 49.8 -0.20
Radar 40 40.0 +0.00
(Vapend) 30 30.1 +0.10
20 20.0 +0.00
10 10.0 +0.00

0 -0.1 0.1

* Value of DCS Aoriguldiieiny DCS
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* Error An’ A1ANLAANAIAINAIAN I MUA v (Value of Tank — Value of DCS = Error)



3.5.2.3 n19 Calibration Ultrasonic

3.52.3.1 Aitinlaues Ultrasonic (3210 0% &9 100%)

o | w X8
AN 3.7 LaAIAINITIANUIANLA 0-100 % Ultrasonic

Device Value of Tank Value of DCS’ Error’
0 -0.1 -0.1
10 9.9 -0.1
20 20.0 +0.00
30 29.8 -0.20
Ultrasonic 40 ops -0.10
(iR 50 50.0 +0.00
60 59.9 -0.10
70 701 +0.10
80 80.0 +0.00
90 90.2 +0.20
100 100.0 +0.00

* Value of DCS Aamiioruldfiiu DCS
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* Error fig AIAINAANAIAAINANNIMUARUBIwIAen (Value of Tank — Value of DCS = Error)



3.5.2.3.2 Aririnldves Ultrasonic (3na1n 100% & 0%)

A 1 1 xn} G.-J, 1
M1919% 3.8 wandAINITUaREUIRALE 100-0 % Ultrasonic

Device Value of Tank Value of DCS" Error’
100 100.0 +0.00

90 90.1 +0.10

80 80.0 +0.00

70 70.1 +0.10

Ultrasonic 60 60.1 +0.10
(WUapetin) 50 49.9 -0.10
40 40.0 +0.00

30 29.7 +0.30

20 20.0 +0.00

10 9.8 -0.20

0 -0.1 -0.1

* Value of DCS AorfigAulafinnu DCS
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* Error Al A1PNEANAIRRINAINTIMUA Lusauien (Value of Tank — Value of DCS = Error)



3.5.2.4 n13 Calibration Tuned System
3.5.2.4.1 Afilduas Tuned System (a0 0% 9 100%)

" . & Y F
A15199 3.9 LUAAIAINITLANUIENLA 0-100 % 999 Tuned System

Device Value of Tank Value of DCS” Error’
0 +0.00 -0.10

10 10.0 +0.00

20 20.1 +0.10

30 201 +0.10

Tuned System 40 40.0 +0.00
(W) 50 50.1 +0.10
60 60.2 +0.20

R -V, 70.1 +0.10

80 80.1 +0.10

90 90.2 +0.20

100 100.1 +0.10

* Value of DCS ApAtfisnulafiry DCS
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= 1 —y 1 d o
* Error A AA1uRanaInana s ualiaesiien (Value of Tank - Value of DCS = Error)



3.5.2.4.2 eiiléas Tuned System (30910 1009% &1 0%)

o g W B8
M1379% 3.10 uansnnIsuasuInakm 100-0 % ¥4 Tuned System

Device Value of Tank Value of DCS’ Error’
100 100.1 +0.10

90 90.1 +0.10

80 80.0 +0.00

70 70.0 +0.00

Tuned System 60 60.2 +0.20
(Wapeh) 50 49.9 -0.10
40 40.0 +0.00

30 301 +0.10

20 20.1 +0.10

10 10.2 +0.20

0 0.1 +0.10

* Value of DCS Aeeitgnuldfieng DCS
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* Error fig ANMIINEANAIRRNAIARMUA LIveauiien (Value of Tank — Value of DCS = Error)



3.5.2.5 n13 Calibration Balance System

3.5.2.5.1 A17il#ann Balance System (3970 0% 9 1009)

AN3197 3.11 ANISIANLNIN 0-100% ves Balanced System

70

Device Value of Tank Value of DCS’ Error’
0 0 +0.00

10 9.9 +0.10

20 20.2 +0.20

30 30.1 +0.10

Falanaed 40 39.8 10.20
SiStegm 50 50.0 +0.00
SRR 60 60.2 1+0.20
70 70.1 10.10

80 79.9 0.10

90 90.0 4£0.00

100 100.1 £0.10

* Value of DCS Aernilenuldfisu DCs

* Error A9 A1ANAANAIARINAI N MUS L v auien (Value of Tank — Value of DCS = Error)



3.5.2.5.2 AfiléiaTn Balance System (3m97n 100% 9 0%)

A151971 3.12 Ansudestian 100-0% w84 Balanced Systemn

71

Device Value of Tank Value of DCS Error’

100 100.1 +0.00

90 89.9 -0.10

80 80.1 +0.10

70 70.3 +0.30

Belaniced 60 60.0 +0.00
SVISte’: 50 50.1 +0.10

(aeu) 40 39.8 0.20
30 29.9 -0.10

20 20.0 +0.00

10 10.2 +0.20

0 0.1 +0.10

* Value of DCS feAeulaisg DCS

* Error fila AR MAANaIAINA AR LA livaawien (Value of Tank — Value of DCS = Error)



3.5.2.6 N15 Calibration Wet Leg

3.5.2.6.1 Afildann Wet Leg (30970 0% d9 100%)

d U = iﬂl 0’5 1
A9 3.13 UaAIAINITIANLRILR 0-100 % U949 Wet leg

72

Device Value of Tank Value of DCS” Error
0 0.0 +0.00
10 10.0 +0.00
20 20.1 +0.10
30 30.1 +0.10
Wet leg 40 40.2 +0.20
(iBaiti) 50 50.1 +0.10
60 60.1 +0.10
70 70.3 +0.30
80 80.2 +0.20
90 90.2 +0.20
100 100.1 +0.10

* Value of DCS AaATsnulaanndiniu DCS

* Error An MANNRANaInIInAnnualivauiand (Value of Tank — Value of DCS = Error)



3.5.2.6.2 fildann Wet Leg (3910 100% B9 0%)

M15°99 3.14 wansAinsuansunfued 100-0 % w99 Wet leg

73

Device Value of Tank Value of DCS Error’

100 100.1 +0.10

90 90.1 +0.10

80 80.0 +0.00

70 70.0 +0.00

Wet leyg 60 60.1 +0.10
(Usoei) 50 501 +0.10
40 40.0 +0.00

30 30.1 +0.10

20 20.1 +0.10

10 10.0 +0.00

0 0.1 +0.10

* Value of DCS

P ey Ve 1
ApAmaulaNEIY DCS

= 1 = 1 d o
* Error fin ANANNRANAIAIINATAUAlIveian (Value of Tank — Value of DCS = Error)



2Dl

N1% Calibration Dry Leg

3.5.2.7.1 ffiléann Dry Leg (3210 0% &9 100%)

M1919% 3.15 LAASAINITLALUIAILA 0-100 % U949 Dry leg

Device Value of Tank Value of DCS Error
0 0.1 +0.10

10 10.0 +0.00

20 19.9 -0.10

Dry Lfg 30 30.4 +0.40
(Fad) a0 40.1 +0.10
50 50.2 +0.20

60 60.0 +0.00

70 69.7 +0.30

80 80.3 +0.30

90 90.2 +0.20

100 99.9 -0.10

* Value of DCS

- oA i
AnAaUlaTIHIL DCS

74

* Error fin ANANRANEIRAINAIAIMUA L Ve (Value of Tank = Value of DCS = Error)



3.5.2.7.2 eiiléian Dry Leg (¥aa7n 100% B9 0%)

A15197 3.16 wansFnsUdotindaus 100-0 % wos Dry leg

Device Value of Tank Value of DCS Error
100 99.9 -0.10

90 90.1 +0.10

80 79.7 +0.30

Dry leyg 70 70.0 +0.00
(eioeni) 60 60.1 +0.10
50 503 +0.30

40 40.2 +0.20

30 30.0 +0.00

20 20.2 +0.20

10 10.1 +0.10

0 0.1 +0.10

* Value of DCS Aerfienulafiniu Des
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* Error A AIRIURANEIAIINAITAIUALII0IUTN (Value of Tank — Value of DCS = Error)



3.5.2.8 n15 Calibration ERS
3.5.2.8.1 A7il§an ERS (1na7n 0% &9 100%)

o ' a 8 Y
M990 3.17 WanaAInIsLauUnagLe 0-100 % U89 ERS

Device Value of Tank Value of DCS’ Error’
0 0.3 +0.30

10 9.9 +0.10

20 20.3 +0.30

30 30.2 +0.20

Electronic 40 40.3 +0.30
Remote 50 49.7 -0.30
Sensor 60 60.1 +0.10
(i) 70 70.4 10.40
80 80.0 +0.00

90 90.2 +0.20

100 100.2 +0.20

* Value of DCS Aeilonulaiising DCS
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* Error A9 ANAINEANAIRIINAMA I MUALIvedvian (Value of Tank — Value of DCS = Error)



3.5.2.8.2 Aildain ERS (Jra1n 100% &9 0%)

A U 1 g 5 1
AT519N 3.18 uansnn1suassunnewn 100-0 % U89 ERS

Device Value of Tank Value of DCS' Error’
100 100.2 +0.20

90 89.8 -0.20

80 80.3 +0.30

70 70.2 +0.20

Electronic 60 59.9 -0.10
Remote 50 49.7 -0.30
Sensor 40 40.0 +0.00
(Udoe) 30 30.1 +0.10
20 20.4 +0.40

10 9.9 -0.10

0 0.2 +0.20

* Value of DCS Aoaniisuilaiisu DCS

77

* Error fig A1ANAAWAIRIINAMNMUA LT0auRar (Value of Tank — Value of DCS = Error)

3.6 M3laulusinsa DeltaV Operate tiialdlunisadnensaniie
idesnnaiildvesntsmnnasuuiiildannisadsnsvilalu DCS Wetuuaniwa
TUsunsu DeltaV Operate (Configure) tulusunsudmsunisilisuniasnsmiin il

14 Operate nszuuAITNNY agdisyuuuliidenwannvaneguuuu saufwhgunsalliinaudu

Pump Pipe #1499 33ufs fudnmavesrndusuauures Bargraph wie asdunisuananaiiy

e Jensadrenaensniln azeSune ﬁagﬂﬁ 3.45 fi gﬂﬁ 3.64

WA INUALUTWNTUWEY T File va9a1ntudsn New tieas19aensiviln vasanntu

- v v =y I i
1U# Others Lwﬂsmaaﬂﬁaﬂeﬂi'}wmmngﬂmw mgﬂﬁ 3.49



78

(Il Deka¥ Operate (Configure)

@1 ] Detal

41 ] DetaiFl
B ovstatus

[+l ) Faceglate

& J Faceplaterd

gﬂﬁ 3.49 uanstanasaielnduinaens wWiln DeltaV Operate Configure

o & a4 g Ao a
wasNUwden Pictureiiweyiin1s Upload guniw-unilu Background wesaansmiin

M#lunns Operate sagUil 3.50

JUNN 3.50 uansiansasneguiluuvemihaensiviln

@ v v ) - = ) 1 -
#8910 Upload wud aldnneiagun 3.51 lusedrlunmiaiion alusunsa

SketchUp Tun1921m
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o ¢ a o % al a '
431 f(l']ﬂﬂ']i“ﬂaaﬂm']ll')ﬁf]ﬂiﬁﬁﬁﬂﬂ 4.1.1 ‘V]'ﬂmﬂﬂaﬂ'ﬁ“ﬂﬂa@ﬁﬂTﬁLUﬁU‘UL‘VIEl‘Uﬂ'lﬂT]li
= ¢ o < v = o 1 A v . .
NﬂWﬂ"lﬂ“UE]\?QUﬂ?fULLWaEW'JLLﬂﬁﬁaaﬂﬂJ’]LUUWT?W@@WU@’N%QLUUﬂq'ﬁuqﬂqﬂlﬂﬂqﬂﬂqi Calibration
i 1 a = I A\I =l = L4 1 at
Y83 Transmitter wsazfmluuni 3 waguadumsluidiewiouiisugunsalusagei
| J & | . 1 & v 3 !
I@]Uﬂ’] UCC mmum"ﬁ'\ﬂﬂ@ﬂ%ﬂﬁﬁl‘ﬂ@@ Transmitter YNVNUVULAEVIET U JEAUUILARS
FZAY

d & 1 =
M1919% 4.1 LLﬁﬂQNﬁﬂ’]i‘ﬂﬂ'ﬁ@ﬂ‘U@dQﬂ NIULLAAEUYURA

Guided Wave Non-Contacting Ultrasonic Tuned System Balanced System Wet Leg Dry Leg Electronic
Radar Radar Remote Sensor

Value ucc ERROR Wee ERROR ucc ERROR ucc ERROR ucc ERROR ucc ERROR ucc ERROR ucc ERROR
of Tank
0 0.05 +0.05 -0 -0.10 -0.1 -0.10 0.05 +0.05 0.05 +0.05 0.0 +0.00 01 +0.10 0.25 +0.25

10 191 +0.10 9.9 -0.10 9.85 -0:15 101 +0.10 10.05 +0.05 10.0 +0.dO 10,05 +0.05 9.9 -0.10
20 20.05 +0.05 19.95 -0.05 200 +0.00 20.1 +0.10 20.1 +0.10 201 +0.10 20.05 +0.05 20.35 +0.35
30 30.05 +0.05 30.1 +0.10 29475 -0.25 301 +0.10 30.0 +0.00 30.1 +0.10 30.2 +0.2 30.15 +0.15
40 40.15 +0.15 40.0 +0.00 39.95 -0.05 40.0 +0.00 39.8 -0.20 40.1 +0.10 40.15 +0.15 40.15 +0.15
50 50.05 +0.05 49.85 -0.15 49.95 -0.05 50.0 +0.00 50.05 +0.05 50.1 +0.10 50.25 +0.25 49.7 -0.30
60 60.05 +0.05 59.85 -0.15 60.0 +0.00 60.2 +0.20 60.1 +0.10 60.1 +0.10 60.05 +0.05 60.0 +0.00
70 70.2 +0.20 69.95 -0.05 70.1 +0.10 70.05 +0.05 70.2 +0.20 70.15 +0.15 69.85 -0.15 703 +0.30
80 80.05 +0.05 79.95 -0.05 80.0 +0.00 80.05 +0.05 80.0 +0.00 80.1 +0.10 80.0 +0.00 80.15 +0.15
90 90.25 +0.25 90.05 +0.05 90.15 +0.15 90.15 +0.15 89.95 -0.05 90.15 +0.15 90.15 +0.15 90.0 +0.00
100 100.1 +0.10 100.0 +0.00 100.0 +0.00 100.1 +0.10 100.1 +0.10 100.1 +0.10 99.9 -0.10 100.2 +0.20

] ]
ARAY

+0.1 -0.045 -0.031 +0.81 +0.036 +0.09 +0.068 +0.104




90

o =
4.3.2 9ningUszaesAn1maaadi 4.1.2 22AHAN1INARBIAINNTTNAFDUNITAIUAN
wuy PID 1ae1d DeltaV wuu Cascade Control lanail
wanef It Ikan1INAanInIadaumuANgUnsaluwiilagldn1sauAuLuY PID lag
v a v & | v v a " °
19 DeltaV wuu Cascade Control taunansliiuinatuisaldaulaasamasainyinnas
. 2 ¢d o
Configuration ¥294¥19AN 2 mugﬂ'ﬂ 5.5)
| " v ovu oy [ . a i =
A1 PID Gains 91l 1x191nn1514 Auto Tuning PID w84 DeltaV tivelglunismian PID #1
A [:] gj ] d’J
Winzauigauad Process lagmavinautunausieoluil
o _y A - A L]
1) UiUIMiJWﬂ’JUﬂﬁJL’thuLLUU Manual 1Un218792u1e9 50% wagilm Control Valve 71AN
' = . A”
Tamuilinazsaln“syuunad

s n' % |73 24 11 A A Y & as
2) YU Control Valve tiadiu 5% wazsaliszuuidgaansi 3) 91nnsminle Waitaidu

Auto Tuning PID iftewen PID e a

2
as 1

3) ¥1@a1 PID luvisaaunisituasnaasdlyunuads 1)

4.3.2.1 P&ID 999055 UUNNT

A Tanx 2

AR SUPPLY
<i:j
Storage

=]
gihfl 4.1 amng P&ID 999n52UIUN1S




o o s

FIC (Flow Indicator Controller) wag LIC (Level Indicator Controller) @8 Aafinaasu
A11131nUnI Il IndmIInasiua FT (Flow Transmitter) wazgunsalinszau LT (Level
Transmitter) ANUAAU L‘ﬁaﬁ'&ﬁhlﬂﬁ’]mmuasﬂwﬂmzﬁuﬁﬁ Tank Ao delddniisdosns
muausziu i dulumuilisifesnts FT wag LT Ae Flow Transmitter uaz Level Transmitter
auddiu Pump de taniuay Air Supply ﬁaﬁ’aé’mamﬁaﬂam%ﬁ Actuator 984 Control Valve

d‘ ¥ - }73
WWaly Control Valve \Wa/Aa nuRpanis

4.3.2.2 Block Diagram 924n98U2UN13

SP . Primary Controller .. Secondary Controfler PV
___.@—; ucoo1 | FIC0a1 ol OV 3
1/ | .PID control PID control

FT101 |«

Process | ——»p
H
1
H
|
)
'
1
'
1
l
i
'
]
1
)
]
h
)
'
.
]
]
L]

.!

e =G = = =T = D = - DR i LT201 e LT S

E‘U‘ﬁ 4.2 ugnd Block Diagram WUy Cascade Loop Control

LIC fi® Level Indicator Controller

FIC @@ Flow Indicator Controller

CV fia Control Valve

FT A® Flow Transmitter (Wil Rosemount DP Flow Meter 30515)

LT @@ Level Transmitter



4.3.2.3 A1 PID 989n52UUNTS

|

Gain |
Reset f
|Rate |
PY Filter TC !
SP Filter TC i
SP Rate DN 5
SP Rate UP
Structure !
{

{

B ¢ W /o Al

< ~ 4 C,,A’.‘A"‘i.\‘/.\‘,\ AU I O -
A W s e 08 & E |

5Uf 4.3 uemanasaadn PID 183 LIC lunsmavatigunsallagld Auto Tuning wea DeltaV

T LIC A9 Level lndicator-E@ﬁtrcuerﬁﬂ%‘lumﬁmuqu FIC

92



93

i
FIC-001
PCSD PID Control Module
12.0.0
10 | THREsHoo |  DlagNosTics | NO DATA |
INTERLOCKS TUNING | varmasies | awarmsims |
PID TUNING | ADVANCED |
Gain 3.10 Out Hi Limn 100.0 %E
Reset 19.4] s COut Lo Lim 0.0
Rate 00] s ARWY Hi Lim 100.0
PV Filter TC s ARW Lo Lim [ o0
SP Filter TC 0.00] s SP Hi Lim | 100.0]
SP Rate DN [ 00]EUs  SPlalim 0.0
SP Rate UP [ 00)eufs. . IDeadband Sl
Structure [PI'action ©n error, D action on PY ]

u

SUT 4.4 wamennssiaAn PID W3 FIC lunisaavanaUnsadasly Auto Tuning ¥es DeltaV

1ag FIC A Flow Indicator Controller %ﬂl‘ﬂuﬂﬁﬂ’mﬂu Flow Rate warinludanis

Wa/Un w99 Valve

iialdnisvivuresilendu Auto Tuning Ay FIC 3guiulddanszuiunisiinismuauiuy

Pl \§i9991n Process fvwiaan Fsludndusedldan D uamuaumsize19gyinlilin ERROR

A9UU
YU



4.3.2.4 wan15naasen1saIuANlasly PID

Over Shoot
SP=40

-

/X///ng “\\

”

\
\ ‘\\\
\®\|!J/

\
/
7Y/

i

\\
By

= % Al Fe
gﬂﬁ 4.5 WEAMININANITNATBUATUAN PID %1 FIC 984 Non-Contacting Radar nigau 40%

v Voo - al
lagld DeltaV Ingiduaunnaidusyyan
[l ! § (3 at %‘ L3 =4
AaAnUasidudvassyAuluwen wnu X Askian)

P i
PV MinlAaan Transmitter @INASIN wAU Y

EJ L4 I ] i =
NFUN 4.4 wanalviiiug seuvanansaiing Steady State Tagldhasyunu 4 ui
s ! A lﬁ‘ = ld

daunnandn Output MEUAAIALT

IngldiFn PID AagU7 4.3

94



95

<l < A w
UM 4.6 WaAINIMNANIVAFAUAUAN PID v FIC 984 Tuned System nsgnu 40%

v % =] k23 d U AU i .
lnald DeltaV Insidudunsieiduvszyp PV #daldain Transmitter (3MAATIW wAY Y

Aaauasidusvaisyautihluwnen wou X Aanan)

- o ! V) v
9n3UAN 4.5 wansliidiudn szuvamnsadng Steady State lngldiaiuseuiu 8 undl

9 i aa A a v =
dunma1nan Output M3uilenash laeldan PID Awgun 4.3



96

4.4 9fUTIUNANITNAADY

mnmwmaaammi’mqﬂwmﬁmwmamﬁ 4.1.1 dlavn3A1uImIAT ERROR 284
unsalusiagi uazyhmamAedgoonunld ildawnsawsuiiieudn ERROR vesgunsains
Soudazuin Femdenynsvaasdlananisnaaoslds

Mnmsingunsaiduannsimsinszduilndidssiusediuiiass

al

1 e‘A I = < = - d!
1NNI1919A17 Error qﬂﬂ‘im‘nwua’mm Error 4NAVIEgAAD Electronic Remote Sensor @9dAN
Wiy +0.104

| €= I | a L & oA |
99nM15°9A0 Error gunsaliwudnden-Error Yeeangafe Ultrasonic FaiiAviriu -0.031

<l 4 o
?]'lﬂﬂ']i‘ﬂﬂ’ﬁaﬂ(ﬂ’m\lﬂ‘ﬂﬂi%ﬁ\?ﬁﬂ’]'ﬁ‘lﬂﬂaa‘ﬁ‘lﬂ 4.1.2 an1nN1Inadsunliund Non-

Contacting Radar Waz Tuned System 1a a‘l‘z’fm‘sﬂaUﬂM PID wuyU Cascade Control 984

o/ <A

DeltaV au1sanuanliszuudng Steady State loilwiaan 4 u1v uae 8 urinNd1dU Fadie

[ a ot i
Junsauauiansageusuls

UDLAUD WY

=l

UymnanmammaesiainnisliiAunasgruanldlunisasde vildiesldaduiunsin

2
I @

wazaseanatun vty ludauilvialvipanudedduiiuues Human Error @4 uay

£ i
cud'dl'lld @

P g ¢ 1 & & a a o vl A
bUDINWYIN LA AL LYNAUULTUIALALNITAASNNHATHILBUNY 100% Vl'ﬂ‘lﬂllﬂ']iﬂa"lﬂlﬂﬁ@ulu

= o

o - ¢ o o ] v
ﬂ’l5&U§8ULVIEJUQUT]‘§E1&M$’JGW]WG]@Q’a]’mﬂuazl,m\’lfﬂﬂ



97

uni 5
dyUna Jsynanimaass uazdalauauuy

5.1 @5UNANIITNARDY

nnnsnnaes graasdladnvinenarsdeyadmiunsasan dsansoviliidiladunau

o < e v & ot P & o £ 4 &
ﬂ'l‘NNﬂ']Lﬂ?@ﬂuﬂﬁﬂ‘lﬂ%ﬂ’lﬂﬁﬁ'}ﬁlﬁﬂﬂﬁu ﬁ']lﬂiﬂﬁ]i’l'ﬂﬁﬂULLaﬁLLm‘ULﬂiax‘iﬂJﬂ’Jﬂ LLﬂﬁ‘V]ﬂ“v’!@qUﬂiﬂd

o
s Ly

o 2 15 = ot 3 1 ¢ ¥ v 1 174
viauld anunsadnlansindgunsal wazdanunsassagunsalieliniausionisldanuuay

A 1 v 1 1 L4 ° ¥ o 3 1
nmswausaiihgszuusiely uargaeanmsmaaswilbigvhnsmaassasoasAigunsainis
o ¥ o 1 e ! £ 1 s 1 1 ! 1 19 1 k4
Faldk muusddwUsaneueseUnsalusasmlnaganiizasl uagsumliegagnaos
5.2 Ugymnsneaes

Hmudnannismeasndneingunsaiflitu inisveastlillivihnsfansuazyinig

L1}

ManuITUURAZLUULaues bl TaguseasAkazmanavein1sinasgunsaiinagly

a 1 1 q!ﬂ &

FUwuuNIduBY UL BIgUN T

Y 9

] [ - =f o £ 4 ! =
yWamsguBnYaupniadiTadnula vlveindenisfinw

wazdadgunsaivnsdruiliansavineuls lnevinuaaugunsal vy Power supply %50

1
s ]

vduiings wiring aneliianysal Idliaunsaldgunsaliiuindala wagunadiuaes Plant Tuds
1 o 1 v v %’ o 1 u 1 ‘AQ 0’: = 4 L iﬁl o
Tansavials Wy wieduledh vildldansadneaUnsainfiaseusiamdosilatile vin

M Ya ! ) = @ =l o o v
Tililafarsangunsalludawiy Jadumnveslymilumainismeaes wagnisvinena1svoya

Foyarnedrumnndunndinge vhideddnalumsdnwirsudnannweanais

5.3 ULAUDLUY

3
a

o 1 :’i’ Ad o =] v 2/ 1
= ﬂ'ﬁ’]’NLLNHﬂ’ﬁV]'N']UIﬁaSﬁLSEJﬂﬂT]u NLTDIVDINNTNINIU UAZNNTAUAUNIVILARATNE

\Hudsdrany
- msenedeugUnsaligdeufvunveuiuavesaty Tgunsaliuamnsayiauliung

wioll ddgmwienstadeslanguioly



98

UIIUIUNTA
[1] Chang, Hasok (2004). Inventing Temperature: Measurement and Scientific Progress.
Oxford: Oxford University Press. ISBN 978-0-19-517127-3. 25 wgun1Ad 2560
[2] Sensor Technology Series: Biomedical Sensors, retrieved 2009-09-18 25 Wqun1ALl
2560

[3] http://www.foodnetworksolution.corn/wiki/word/8260/rtd-813%6 25 Ween1Ax 2560

[4], [5] http://ig-technician.blogspot.com/2012/02/resistance-temperature-detectors.html

25 WQ‘Hﬂ']ﬂ%J 2560
[6] Thomas W. Kerlin & Mitchell-P. Johnson (2012). Practical Thermocouple
Thermometry (2nd Ed.). Research Triangle Park:15A. pp. 79-85.[SBN 978-1-937560-27-

0. 25 wgunAy 2560

(7] http://www2.emersonprocess.com/siteadmincenter/ 813-. 0200-4952.pdf 25 woun1AN

2560
[8] http://wwwZ emersonpr m/si mincenter, -0200-4952 . pdf 25

W wN1AY 2560

[9] http//www.emerson.com/documents/automation/73416.pdf 25 wien1Adl 2560

[10] http://www.emerson.com/documents/automation/104720.pdf 25 Wegyn1au 2560

[11] http//www.emerson.com/decuments/automation/87064.pdf 25 wi¥n1AY 2560

[12] https:/th.wikti re/wiki/sgelu-25 WewnIAL 2560

[13] S/ www f

noHBAIAN 2560

/A www2.emersonpr .com/si mincenter - -4530.pdf 25

WEWNIAN 2560

f 25 wguniau 2560

[16] http.//www2.emersonprocess.com/siteadmincenter/00809-0100-4530.pdf 25

N wNIAL 2560



[17] http://www2.emersonprocess.com/siteadmincenter/00813-0100-4026.pdf 25
W BNIAN 2560
[18] Giancoli, Douglas G. (2004). Physics: principles with applications. Upper Saddle

River, N.J.: Pearson Education. ISBN 0-13-060620-0. 25 Wgwn1Au 2560
[19] http://www.emerson.com/documents/automation/75994.pdf 25 ween1Au 2560

[20] http://www?2.emersonprocess.com/siteadmincenter/00813-0100-4016.pdf 25

WOENIAY 2560

[21] http://www2.emersonprocess.com/siteadmincenter/00809-0100-4002.pdf 25

WOENIAN 2560

[22] http://www?2.emersonprocess.com/siteadmingenter/00809-0100-4804.pdf 25

N WU 2560

WoENIAY 2560

[24] http://vwww riverplus-automation.com/hart.html 25 waenial 2560
[25] http://wwwZ2.emersonprocess.com/en-UK/news/pr UK/Pages/1104-GXControl.aspx

27 Nwn ALl 2560

[26] http://www2.emersonprocess.com /differentiators/Pages/SystemQverview.aspx 27

NOwNIAN 2560

[27] http//www.emersen.com/catalog/en-us/deltav-se3007 27 WawN1AN 2560
[28] DeltaV Operate Implementation | (Course 7009) Book 27 Weun1Ax 2560

99





