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ABSTRACT

In order to implement a supervisory control and data acquisition (SCADA), this thesis
presents an engineering technique to integrate 4-20 mA and HART devices into PLC-based level
control system by using Studio 5000. The implemented SCADA consists of an engineering/operator
workstation running the ArchestrA IDE to function as a master terminal unit (MTU) and a
programmable logic controller modeled Allen Bradley CompactLogix L30ER to function as a
remote terminal unit (RTU). The HART differential pressure transmitter modeled Rosemount 2051
is used for measuring the liquid level of a tank, while the 4-20 mA inverter modeled Hitachi X200
is used for adjusting the power supply frequency of a water pump. In addition, the output of the
transmitter (or a process variable: PV) is applied to a HART input module of the PLC. A
Proportional-Integral-Derivative (PID) function block of the PLC is utilized as a controller for
controlling liquid level of a tank by sending the PID block output (or a manipulated variable: MV)
to the inverter via a 4-20 mA output module of the PLC. The specified SCADA functions include
displaying major process control parameters such as the PV and MV values, the setpoint, the PID
tuning parameters, and the HART transmitter diagnostic data as well as configuring High-
High/High/Low/Low-Low alarm conditions and alerting alarm signals. Due to the COVID-19
pandemic, some experimental results are included to confirm the operability of the implemented

SCADA. However, the major SCADA functions can correctly perform.
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4.gUnsalfigITe

2.2 33UU&N191 [2]

SEUUANIAT (Supervisory Control And Data Acquisition : SCADA) A 953 UUT vin91ulunns
AIUAY mwaauﬁwﬁuaLLaLLazLﬁU%'ayJaiwziﬂaLLUU Real-Time S$UUANIAIDIYNVAUINAUIULAY
Uszaanatoyanlaaing sawiseng q 1w Wwead, Controller, RTU ka3uani9ayan1aminge vsods
dyqraunuauansausaings ssuuaniadulszanniesssuunisruanenannssy (Industrial
Control System %38 ICS) MiN13AIUANAILTEUUABNAUABSTLING (Monitor) uazAuAx (Control)

SEUVANIAIEINT 19 AUk UEaIanatayan LaanegIsaulse1e 9 1wy Wwead,
Controller, RTU 48 uanidayan1ant1ng v3eadsdyaaniuauesaulininas wumnssuuiiauiuy
o o a 4 5 o 1 a a =l aa 1 1 <
irunvgiinsUngunsaliiu laedsauniu fikead nie Controller MAnfoay 8UVANIAT A1U1TOKAY
wnuteyanlannszuunivauiavualilugudeyaiveianunsainluldaules aniandudlufidly
NumUANIdnuagngidesnsuanska Lanudsudeya WEomUANIEUUAN 9 3Indaunans Wenis
MuYeIsEUUTINAdUTUS Y wesiua e e Talauasiim IR amAnISalng o AdinTu
seuvaniantudagduilanuaiunsalunisdeans, muau wazUszulianadayadain 1/O vesgunsaligu
woad, RTU taneseauiiunianady 1/0 war wazlasuniswaluiianuanunsasessunnuaeanis iy
1 veagliusvsiailomannun seuUan1AduMITIN 2 nsEuIumMadiieiy Ao
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1. Telemetry System (JumallafldlunisdaazSudoyarudenals lngdayatiu anansaiale
Y & | a A = ' A ' v a o & A A a
Toyawmarilazgnasludnanuiviislagrudenatsing o laun s aelnsdne viepduing
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1.1 n15&e@15 Power Line Carrier Communication System (PLCC)
Junnsdeansinenislivssleviananeluindids PLCC iunsdsdeyanisdeans
Tluanslwihhadinsdandsau nmsdsdeyannaniddunaludianivatemaduiielivenaindiu

o A

yaamasdslgnsdsdyaaniinnudgaielilidudulninagiungs wasiinmsldaunsaiisendn Line

A7)

Trap i etesfudyraldidrlulug 199l daansvs ed e ramnea1nnisas Ground wagdiaonil
Uanemefinisiin Capacity ierulilvdyanannuddmilddosnsiludaandareniald
1.2 Optical Communication System
dunsdearstaelduandunine Tnonslduaslunisdeansdslumudnansiidu
wanafnuaziilaenisdsoyalustuuttasdiammiilunisdsguasdanuuugilunisasgs wigunsal
f51A189
1.3 Microwave Communication System

<

Wusduuunisdsdeyalaeldaiuingainuias (Hish Radio Frequency) lngmin

Y Y
'
a

a o = aa 9 ~ i d' Y a
anflegmeiumnnavie fdsinvinsslimaeusouuunagaatiiauntamn ssuvlilasiviaziianiug
Poadyauardnsnisddgausieaiadynisesiiusvnanigiunuin

1.4 Satellite Communication System
& ° ~ | e = A & a d cal
Wunsiutermadisuuntislunisdtayalaenisdearsinanuauaziiansids
Fyanauludmueusasiveednyaa mydsdyaalusiuuuiazdddasseemdnamnusnisaeans
91919u Real-Time o
. ol & ad ) v ¢l -
2. Data Acquisition t{Ju3sn1sidnfawazmuautayadngunsalfignaivad visegnasivaeulag
MssITmdoyaansadwuneantiily 2 wuunan fie
1. SzUUMITIUTIMTeYaluUTINAUY (Centralized Data Acquisition System)
2. 33U1JmiiwmwﬁazﬂaLL‘UUﬂizma (Decentralized Data Acquisition System)

Ingitoyaiilavzgnaslulviszuu Telemetry System iivevimsassioly

2.2.1 d9uUsznauvuaIssuuanIan [3]

2.2.1.1 Field Instrumentation A8LATeIBNI BLYWLLRT NI ONFABAY LATBITNINTD
gunsaifignAmuan tneazldauausuameildand wu ussiuniednsinisiva Widuusuw

el i wsesduliih visenssualnih dso1vvzeylugUvesdyauueuzasn viioninea



2.2.1.2 Remote Station \Judwivihmihfisiusudeyaainasesing wiegunsal uas

Wifignindsludsgudnansssuuaning

2.2.1.3 Communication Network v un15ad49auananoaseninsaniud i aluds
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2.2.1.4 Central Monitoring Station (CMS) Jugugnaissyuuanian lnesudeyan

UIZ1NaNA LAZYINNISHANINIZUIUNISULNTNIIDADUNIABSUTLNIUMBTDNALIT WaLTISALIT
2.2.2 1A59851999952UUENIAN [4]

2.2.2.1 Ins9a59auasnug
STUUANIAILUIAINTATIE5 19819 LA 2 20U Ao Client Lay Data Server
laed Client AomauiialnesnTu-devaualuds Data Server kazhanInan159191uves svuuauaulugy
a oA =~ Y A A a 3 a o v Y A @ v &
YoINTWNkUURBLeY MIsyuuLINAUNaAnwANITAIRNAY visedan1swition Wudu uanainuil
feanunsodanuaiuauluds Data Server ilods dyaauluds fiwead, Aoulnsalaes diu Data Server

i
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2.2.2.2 Taseasngnuenaugs
szuvanaldmalulagnisdeansivansawisuansnsiuluaugndn Jagdulad

° = PRy 3 = v % = P =
ﬂ']ﬁﬂ']‘ﬁu@ll']@3§7uﬂﬁ7ﬁﬂ@1@7‘l‘ﬁmu1ﬂLW@LLﬂ{jQJJ‘Vi']ﬂ'W{LGUL'VlﬂI‘UIaEJLQWWSLW@ﬂWiﬁ@ﬁWﬁ

223 gm%ae%’agaamm (5]

2.2.3.1 Real-Time Database Servers | Juszuugiudeyaii lsnn1suaziivaves
n3euiun1s o nardagtuluvuela 9 A1 Real-Time z1Ua sunUaslunuanImyednszuIuni
Wasuwaslunuan AIY8INTEUIUNITILYNATIATU (Monitor & Scan) Iag RTU mmfusi’fmgjam
Real-Time axgnUszanathuLansiauy MMI (Man-Machine Interface) it sl $Fsanmaeq

NFEUIUNTT B VLU 9 AN Real-Time ¥ 9 A13egQn Update talaiiiiumn 9 2 3w

2.2.3.2 Historical Database Servers (1 uszuug1utdayai lgdnn15uazdaiua
Historical Data ¥84nszuUn st 8lalun1s Trending, Logging, Statistic LayReport A9 19993
gmﬁ’f@ga%ﬁmﬁ fio XIS (Extended Information System) %ﬂgﬂﬁ%ﬁﬂ%ﬁf Sybase Relational Database

Management System (RDBMS) ﬁLfJummsgm

2.3 YaNAwISINe2U949

2.3.1 ArchestrA IDE

ArchestrA IDE

(% L4

5UN 2.2 drydnualveslusunsy ArchestrA IDE
lUsunsuuselan Integrated Development Environment (IDE) [10] wuidulusunsud
FIUTIUYAA3 0T T TIugwIsAIazAIntun THAILILUTLNTY WU ANde Compile, Run @uidurnas
Auguluniswaulusunsy TneluuSyardnusasslduldiiulusunsy ArchestrA IDE (Wonderware

ArchestrA) Midulusunsuiiglslunisasreszuvanian aslddi DAserver iudinanslunisdeansiu
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JEUUNIEUBNANNINTFIN NET en15iausianu TCPAUDP Socket 3afnn1sidousaiy TCPAUDP

Socket Agudn LaTEANLNSTANAFBUNNTTNINUYDITEUUTAS 1 UlARNIUN967 Wonderware Client Test

X Connect To Galaxy =
GR node name: [w2012R2 vl E
ey reme: e 4 | NewGaary .|

License Information
Type: |Fs Dev License v
Number: [1946799-1 |
Vendor: fivensys Systems, Inc |
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-Gl Application
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inassgned Host
= O GRSE0010261
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= @) viewEngine_001_001

10 Device Mapping

+3 Hodel g Deployment | o Degvation | || 4 | 3|13 'l

DefaultUser PJ4_M1 on W2012R2 =0

Ul 2.4 1199 Interface va3flUTUNTY ArchestrA
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2.3.2 System Management Console

@

System
Management
Console (2)

JUN 2.5 dyanualvedlusinsy System Management Console

TUs1NIN System Management Console ﬁ’jul,"fJuIUiLmsuﬁiﬁﬂumsmUﬂmLLazﬁ’mmiﬁ’U
msdensdemsfiwessiuiulusunsusing 4 wazssuuanmeuenddefukasiihiiluiinatswes
nsdeansseninegunsniluiadetis 1wy iuead uazneuiianes TudSyandnusldiusunsa RSLinx
Classic 51,%LﬂuﬁaﬂmﬂumidﬁayjaiwdwaIUiLms:u Studio 5000 Logixdesiener Th8ulusunsudild

Jeulusunsumuauiiuead wazlusunsa ArchestrA IDE Ahulusunsulunisasisszuuaninn

BT ) A IR NIy cpseri Wt cong R P es e L e i N=lom.

ystem Management Carsole.

Actions
| s e nsgement o=

More Actions

=1

35U 2.6 Meg19n138319 DDE/OPC Topic dwunisdsdeyaseninglusunsy
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File Action View Help
« %/ alm X 6@
@ Arche: ystem Management Console W1 Node Type: LOGIX_CPLX Dedimiter: .

e LOGE_CF1%_000 Povamters Device Groups |oewee Bems | Mare Actions v

Hame. Update hnterval {ms)
u suc 10

+ [ ArchestrAFSGateway3

4 [ MChestADASABCIES

4 A& Configuration
4 & New_PORT_CIP_000

4 /& New ENB_CPLYX_00D.
+ /& New_BACKPLANE.
A& New LOGIX_CP

+ & ArchestrADASMETCP3

% Localt

RS ) B 5 A—————— NN\ P— TS
sﬂvn 2.7 f19813n151181 DDE/OPC Topic liﬂﬂjmmumiawamaivmw‘wﬂmiu

2.3.3 Studio 5000
Software 7il4lun15idouldsunsunasyieusuiusy Controllogix waad f4 031

“Studio 5000” Taefinns Rockwell wia Studio 5000 Lumateguniunisldsn 1wy Studio 5000 Mini
Feoulusunsuldiany Ladder whiumndesnadeulusunssluzuuuuniwidu 1wy Function Block
Diagram, Sequential Function Chart 958 Structured Text 987a9ld Studio 5000 Tuastu Full %38
Professional

Tun1s4d susiay Controller 1u Studio 5000 liauasadnseldlnanseilidedilusunsy
RSLinx Tilushnandlunisilieusewiniu Controller Wmuwesndeansidu Ethemet, ControlNet e RS-
232 fagumuans

- —
—

- —
—

Uil 2.8 nénmslunisinsedeansestsunsu Studio 5000 Au Controller

RSLinx wiseanuidumarsudiainanunisldan iy RSLinx ClassicLite illunestuiiugruiilddnsy
Wouroszning Studio 5000 U ControlLogix, RSLinx Classic Gateway L{uiaasduiifinnnuaiunse
Tunsidu Gateway \ileidionsia ControlLogix 11UTUsUATNAY 9 1Wu Visual Basic wagiesdugsan
#e RSLinx Enterprise anansnldaulalunn q sty wazanunsnidesseiiu FactoryTalk Aidulusunsy

ANIMIVDINY Rockwell
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2.4 Inslnpaanisdesansszndnegunsal

2.4.1 drysyrsunauzaan (Analog Signal) [6]
dryeuneuzasn (Analog Signal) Ao ey mmﬂuﬁuaumwumamm (Continuous Data)
Hvunvesdey i Painedl Snviededinmsivdouutas oy nnLuufiavidntios uaﬂwmu"uaaawwmmﬂu
LEulAg

Amplitude

Analog Signal

E‘U‘ﬁ 2.9 dyadlauzan (Analog Signal)

AIUN 2.9 Tnedyanauiuukeuzasndzgnsuniuladie fegnuetdmainnauzaan W dygnoandes

Tuanslnsdnet 1Wudy

2.4.2 deyyraumanea (Digital Signal) [6]
dryruidnea (Digital Signal) Ae deyeyrauiiiieatesiuteyauuulisdeiiios (Discrete

= = [ | 1 A < o [y
Data) ll“U‘LJ']WVILL‘U,‘L!EJU"'NGUHWWUENﬂiUﬂﬂm‘\]%ﬂiziﬁﬁlﬂﬂ’lisﬂl"lﬁﬁaﬂﬂﬁ A Lﬂuamm’lmizmumammz

& [

Wudgygseeu °waﬂmsﬂ‘m 2.10 Fadyaamuuidneadudyaaighagldluneufumeslunisvhau

o

LALRNADEDAS Iﬂamlﬂmﬂ%LLammaamuzLﬂu "0" kA "1" seuNNanvvTivianean Uy

Amphitude
A

2 Time

Drigital Signal

D.

U

sUN 2.10 deyyreunanea (Digital Signal)

o
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2.4.3 daysyruuy HART [7]

HART 119101791 Highway Addressable Remote Transducer AASES19NAIULNDNT

) o o

doansiusmaunsainanunsafadendlaflineuivaunsasonsomnuasiunimesgunsaild ns

g7

Aoan5uUU HART Huass q uandunisdeasuuu Digital Nlddyanauuuieusasnidude uazdng

Y o

aunsald dyaralniiwuy 4-20 mA Tumsiauazaiuau seninedagunsal wu nsuainwes Nl

o | o Qq‘

nsinAdIad PV Lavdsdarutouzasn Nialalludsiioad nIowinseisdsdygiu uouzasn

A7)

nfiuead Mdurvesdyayia MV Tidusa Positioner Mo iusiivas Control Valve wagludiuves

g7
(%

dryeyeu Digital NlEeastiuiinatsa wazdidnuiunin laenly anuduuuneiiuiunisdeansnisses

n9lnaann FSK (Frequency Shift Keying) Modems mugﬂﬁ 211

20 mA

4-20 mA (analog) signal

S HART (digital) signal

4 mA

Communication time line

5UT 2.11 &yayre Digital 103 HART wae dayaunaiuauzasn 4- 20 mA DC Modulate fu

feyrauuy HART tuld aanud 2 A1 wnuanugaesdeye auuy Digital Adanugidu 0" uay

"1" A9 A1INTTANLA 1,200 Hz wnuaniug "1" wazAud 2,200 Hz wiidaiuy "0" laedivia 2 e

raguuAQINLaUTaan AgUN 2.11 laeniA1auddardansiueg +/- 0.6 V dyanandnunng 2

Y

AMUDALLANUANLNTAIUTUTENINYUIN (+) WaLYMAU (-) VBIWAALEINIAT INtrbuTinnssunIuiu

[y

AUdgyQadkouzasn 4-20 mA
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2.5 YoyaiUasiuvasaunsalinldy

2.5.1 Allen-Bradley 1769 L30-ER CompactLogix

fiwoadgu 1769-L30ER tuwnainavuinnzinda lngaunsaldmulpegenduisidau
TUsunTa RXLogix5000 V20 Wieadsu 1769-L30ER @u1sasessulugalaasan 8 lugan1uqn
Ye0 / vy Tiueatu 1769-L30ER fvireaudn Secure Digital (SD) Wunda 1 GB danunsavens
1¢ifia 2GB 1769-L30ER i Ethernet | / O IP Network 16 Tun @sannsasosiunnuaiioulsuszann 100
unu funn 55 1. x 118 1w, 105 uy. waztwidn 1.8 nn (GUeusd) wazaunsodoas  wiuneds
Ethernet Tngld 1747-CP3 w3e 1756-CP3 anunsnideudeviannuanevesgunsalonavnssaniiemuny
v03Anl | / O annsnsessunumdouiuldds 32 s18n13 neldinumand

| / O @unsansiaaauland 100 Tuswnsuluwmasass

2.5.2 Allen-Bradley 1769-PA4 CompactLogix
Allen-Bradley 1769-PAG CompactLogix tJu Power Supply fiflunasinglnfiesnuuuun
iWioldriuluga |/ 0 suanevindn dsedunseiulaidunn 120VAC / 200VAC wazsefuusasiu 5VDC

Wag 24VDC FuiTzAUNTTUADMNAYY 5A A11150UTIAlANINEe 8 Tugadnusavsuves PSU Juey

funsivanuazdedninveusazlugs usazluga

2.5.3 Analog Input (Al) 1769-IF4 AB
lugadunaiuukauzaan 1769-IF4 azulasuasdmiudeyasuukausaandmiunsi
Toyalagaaulnsalaesiyy CompactLogix ™n3e MicroLogix ™1500 falagasessunsetudoyadunn

PNATOIDTAUUUNTZUEA 4 Y09 LAaTUUULITIAU 4 U913

2.5.4 Analog Output (AO) 1769-OF4
TugalodwaLUUBUzABN 1769-OFd azduednmuuuieuzasniiiuuuuusadiu 24vDC

LAZLDIANALUUNTELE 5 mA falunasessunsdeloyadunniuunseia 4 909 WagUUULSIAU 4 Hod

2.5.5 Al with HART Protocol 1769SC-IF4IH Spectrum
lunadunnuaurasnkuy HART 1769SCFAIH 9ulatuazdniunuuLausaankuuiang

v v

lngazsudayauuy HART unlusduuudygrundiadilugasesiuniseudeyadunauuy HART 310
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wsesdlaTanuunseud 4 9o viwiifilu HART Master Fougnlideansivgunsainiaauiy HART

wazianiagudaya HART degluinTatelagnss

2.5.6 AO with HART Protocol 1769SC-OF4IH Spectrum
TugatedinnueuzaonuUy HART 1769SC-OFAIH adatendnnuuuuouzasndiiduuuy
Fynyind HART flugasessunisdedeyadunanuunszua 4 ¥os wazdawininiidu HART Master

Feeugwlvdeansivgunsalninawiy HART uazuanildeudeya HART HeglunIatelagnss

2.5.7 Rosemount 2051 Pressure Transmitter with HART Protocol
foyaursdiuvesunsainsuaiinmes Rosemount 2051 Wuludamsneii 2.1

mswﬁ 2.1 “i’faanJaU’Nﬁ’Jusuaﬂ Rosemount 2051 Pressure Transmitter with HART Protocol

Model Product Description

2051CFC Compact Flowmeter

Measurement Type

D Differential pressure

Special Inspection

QC1 Visual and dimensional inspection with certificate

QC7 Inspection and performance certificate

Primary Element Technology

A Annubar averaging pitot tube
C Conditioning orifice plate
P Orifice plate

Differential Pressure Range

1 | 0to 25in H20 (0 to 62,3 mbar)

2 | 0to 250 in H20 (0 to 623 mbar)

3 | 0to 1000 in H20 (0 to 2,5 bar)

Transmitter Output

A | 4-20 mA with digital signal based on HART Protocol
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gunsalnsuadamesiduesesildlunisdsdygyaunssdiy Rosemount 2051 vimtilunisin

sraunsy uardsdygraludgunsalauaulaedygrundadulaiiuuunousaon uag HART

a1unsaludssendldinnnudusesauiaznisiva dagunsalanunsaidndsteyanauaiunsaldiiie
Aadeudly wazdesiudymlaieuazanunsaeuagunsal

2.6 NANNITVIUVIIN DA [8]

¥
-]

K e(r)

L 4

-Sr:lpoimib@— Error -» | K.-f‘"':'r]“ff —(E)—-m Output —p
Q

Y -

/dleln)
Dk, =

JUN 2.12 nanmsvinuvesiled

PID viwihflunisan Error Miinduxnniglunismivaulaeynasanldazinisiien Eror wildly
nsrwaivualagkUseanduat P, | waz D ieldlunisan Error nalunszuiunis laeaniiliag

Pansauduiveduan output Hihluldlunisianuasa

2.6.1 NMIAIUANLUUN (Proportional: P)

Proportional @an1511An Error snaauiuan Gain K, sivelglunismen Pout

Powe = K, e(t) (2.1)

¥
=

f\]ﬂﬂgﬂsﬁ’mdﬂf\]mﬁulﬁ’j’]Lﬁ@ﬂiﬂWﬁmﬁﬂlﬂﬁ@u?\]%ﬁﬁ Set Point A1 Error MiARTUAEIANIUUIN

N1 A

Javiliien Pout SArduuinanuludie deuflensiialaziasy Set Point A1 Error AilgaziiAduay
Javilvien Pout fiAnduaunulumetiues danisseisdemninissisan K, iuniulenavinlianle

fnsilasunuasisnaiulienaviliinnis Overshoot ladne
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eft)= 10-12=-2

12 4

SP=10 fes=sreessssncesssansssnnnsssnnpaannsnns

eftl=10—-4=6

-~
/_,-'
0 ! >

JUN 2.13 n31uliansnduduiugvese K, fu Output

2.6.2 m3aauAuwuule (Integral: 1)

Integral AonsldNUAlANIINVRIAT Error TunsuAiluies lngailaazidu 1,,,
t

Iw=K; | e(T)dr (2.2)

0

9N3UN 2.14 sndiulaindensmegld Set Point wnwilusABainliaivasiunldnsinunay
mulumemniungaiual K; agyilvieanday Jaiivenisseianelinisldnr Gain K; inniiuly we
WensdAminnaa Set Point agyilianiilaiianfeay dudletrlusanagyinliel Output  fA1%

Pogasnnulunie
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£ £

Jde{t)dc=10—+=6 Jde{tju‘c:lﬂ—lﬂ:—z

A ]

5P=10

10

0"; -
1 2 3 .a 5 & 1 8

UM 2.14 nsmluanspnuduiusuasen K; iy Output

2.6.3 N13AUANLUUA (Derivative: D)

Derivative Aan15u1A1 Slope #soA U sns e lglun151AY Doy,

d
Di:rut =% I{dEE‘(i} (2.3)

NNFUN 2.15 azdanalaindensvdnswsluuameiliownnsiuesiial Eror Ievinliai

a1 a o v ) U/ ! o v i a o I v !
ganundardnauwnuilviilletlunuiuan K, ashianiiesnunaidisainludielunisandnsinisss

Y99n5wile
A
P
S‘v:lﬂ p R l'-‘llll‘ll.l.ll.ll-‘lHllll-lIAl-'

3 _
IErrcr =10-6=4
i de(t —7
o de 477 s

3 | dt 2
: =

] ¥
[

5UN 2.15 n31luansnuduiusvesen K,fiu Output vaueingindadu
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ustilonsmfimdsasagyiTliaieonundanduvinunu wagiliodlusiuiuatdu o azvilsae

Tunsandnsnseleruieniu

A
V=10 fesnssbasssnssnassnnnssnssasnanmnnmn
6y 10-6=4
d;—iﬂ=$=+1.5
3 | ol I ________ \ 5\5::&:1: 37
i i h'}

JUT 2.16 ns1vluansmuduiusuese K, fu Output vaueins e

uatunsannsmiSeu vieanududu 0 A1 K, azliifinauwsdannlainnsmdsdan Error Jadiuls
1A K, Wifiduaslunisanan Ercor Mindu

A

SU:].O llllmrnmcc..u.lic-...m-'uml||||- mmmw

de(t)

0
dt

>

JUN 2.17 nsmluansauduiusueset K, Ay Output vauefinsInAsd
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2.7 N5USUBAINITIALHADSN-10-0 [9]

2.7.1 Fn1suTuguaeile

(%
Y U

Tsguuiin1svinaudely dunouwsnizuannyiinisien K uas Kq WJuaud deuiue

o

K, aunseisdynnvieenuiensmiinnisunis vdsnianisunidiviinisidsudn K, Tivde
A3silwasAiivhliAnnIswIauU "Quarter Amplitude Decay" udauiin K; aunsziislidfinisiin Of-
Set m’%ammﬁmmgﬂéfaamuﬁﬁaqms Wiy K; dnnluenavilvliiaiios q@ﬁﬂmﬁmm K, 9unseiis
auegluszuiivensuld uwith K, unAuluasyilinisneuaussuas Overshoot sty Unfinis

USuussaiilo duiin Overshoot tantesazdielidngyaiisesnisiiitu uiluuisssuuldaunsagey

TiAn Overshoot 19 wazédnan K, tesiiulufazyilinAnnisunas

A5197 2.2 HAYINISLALATNIS NS RE19DASY

Wisdiwes | daaianan | lanadyn nagauna AUAANAIAHIUASH DTN
(Rise Time) | (Overshoot) (Settling Time) (Steady-State Error)
Ky an ATEY WasuuUaadntey an an
K; an L Y anasag NLtydAY an
Kq anawanties | anauantioy anaudntoy mnnguiliiing Auudn K, dentey

2.7.2  35nsUiuguuuu Close-Loop

nstidauslag John G. Ziegler kag Nathaniel B. Nichols Tup3asneissun 1940
Tuusnliaean K; way Kuluaud ilindnsiaee P geiianbiwnudue K, aunssiansimiiuinnis

q

WANUIAT Ky WAEAITIINISIAT B, 1AW IELA oS ann1s1e

A9 2.3 NITAUIULUY Close-Loop

Control Type Ky K; Kq
P 0.50K,
Pl 0.45K,, 1.2K, /B,
PID 0.60K,, 2K, /B, K,Pb,/8
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o
Unn 3
[=Y=| [} o\
A9 NT1IALUUITIU
3.1 Na19UN
TuunTagnanDavuABUNSALIUIIUY AILANITEDNLUUAILSEAUNAA SIUDIN1TINYIAYIN

gunsalludiuvedseduilan N159enuuUlUsUNTUAIUAIUANNITYINIUULNLEAT kaTNITATIITEUUAN

ANNBUAAINANITVNIUVDIVBINITAIUANTEAY FINTIANINTITMDTHN 9 MAetes

3.2 WUIARVBINIFINESNENIAIMNTANISHATNUNTIUANMADS HART NULEUD

Studio 5000 ArchestrA IDE
( RTU Station) (MTU Station)

Analog Input
(AI) 1769-1F4

Control Loop

o ( '\ h,. II AL HART Protocol
Allen-Bradley - Fa | i) 1769SC-1F41H

1769 L30-ER 7

Analog Ouiput
{AO) 1769-014

Inverter

hitachi x200

Rosemount 2051
pressure transmitter

with HART protocol

®

Pump clinton
CPM 130

Loop Control



mﬂgﬂﬁl 3.1 2 MTINVRINTEUIUNS T9UsEnaulusae Lenovo Ideacentre All In one 520,
Allen-Bradley 1769 L30-ER CompactLogix, Rosemount 2051 Pressure Transmitter With HART
Protocol, Inverter Hitachi x200, Pump Clinton CPM tﬁ)5Qﬂﬂiﬂﬁﬂ1umaﬂﬂizuauﬂﬁiﬁa Lenovo
deacentre All In One 520 vivihilduludruvesanian Ssagsimiii Monitor LagmUANNITUUANT
91nmsldam Rosemount 2051 Pressure Transmitter With HART Protocol #aifugunsalinaanusu
fnszduinlunszuiuns wdadedynrasieriduleuzasnuay HART Lugsluganouzasndunmuuy
TnslvAea HART wda Allen-Bradley 1769 L30-ER CompactLosgix @ sdufineadvinniinfiussuiuna
uazdsdoyaludsdmuansnaiifuanian wasdsdgamunuludBunesinessu Hitachi x200 Favi

ninulasmnudveslninssuasduualdsiuds Pump Clinton CPM 130 tiiausuaansalunisiaii

iielildsgauihmuandmuneisenslunszuunisinauay

AN (SCADA MTU)

TANK

PATON
(SCADA RTU) W AN %

: Storage
| Tank |
|

5U# 3.2 P&ID Diagram ¥84052UIUNTTLAU
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3.2.1. nMseenuuumsiu-dedeyadmiuszuuniunuszau
nseaniuuNsTuTudsdayanusmgunsalnldinseivinauisinssuuaniauas i du
Mmluludagun 3.3

SCADA : ArchestrA IDE

Alarm
HMI Trending
Display
L 3
! OPC : SMC
Mapping Mapping Mapping
Channel Device Tag Name
L 3
i K Allen-Bradley : 1769 L30ER
Controller Tag PID
(PV, SV, HW Rev, SW_Rev, R .
PV Unit, etc.) (Kp, Ki, Kd, CV, PID_Mode)
3
v
LIT_101 Sv.101
Differential
Inverter
Pressure Hitachi X200
Transmitter (Speed Frequency,
( PV, PV Unit, ON/OFF)
Board Temperate,
etc.)

UM 3.3 wnfnnssu-deeyaseningunsalluaninndnasiady
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3.2.2. NN599NKUURIATUNITNI9IUVDIENIAT

nsRNKUUNIATUN1TYIIILYatanIalagaziiendulunisviuresanianduluniu

AN519N 3.2

A1919% 3.2 nseenuuuilsitunis 9 Tuszuuaning

Button/Symbol/Value Description SCADA Function

Level of Tank To Display Tank Level Monitoring
PV To Display Currently Process Variable Monitoring

To Display Currently Manipulate
MV Monitoring

Variable

Manufacture 1D To Display Manufacture ID Monitoring
Software REV To Display Software REV Monitoring
Hardware REV To Display Hardware REV Monitoring
HART REV To Display HART REV Monitoring
PV Unit To Display Process Variable Unit Monitoring

To Display Signal 4-20 mA from
Signal Monitoring

Device When You Set Input in Analog

Device Tag To Display Device Tag Monitoring
Board Temperature To Display Board Temperature Monitoring

"Start" Button

To Start the Level Control system

Control Command

"Stop" Button

To Stop the Level Control system

Control Command

"Emergency " Button

To Emergency Stop the Level Control

system

Control Command

Proportional (P)

To Adjust Proportional Value In PID

Block

Control Command

Integral (1)

To Adjust Integral Value In PID Block

Control Command

Derivative (D)

To Adjust Derivative Value In PID

Block

Control Command

Set Point (SP)

To Adjust Set Point of Tank Level

Control Command

PID Mode To Select PID Mode of PID Block  |Control Command
PV Status To Display Process Status Fault Notification
HH To Display Critical High level Alarm | Fault Notification
H To Display High level Alarm Fault Notification
L To Display Low level Alarm Fault Notification
LL To Display Critical Low level Alarm | Fault Notification
Device Fail To Display Abnormal Status of Device | Fault Notification
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3.3 N1599NLUVANIATLNILLEAINANISN 191UVDINTZUIUNSIAY LY ArchestrA IDE

3.3.1 sl SMC WWulafidlunisiu-dedayasendne Studio 5000 waz ArchestrA IDE

3.3.1.1 N198319 Access Name UulUsunss System Management Console (SMC)

Vi o Azd ety as IuAuTEnI19lUsiNTU Studio 5000 Logix Designer fiu

ArchestrA IDE HUTULINIEABINNT5a519 Access Name AlUswnsy SMC nau tnedidunaunssalul

(1)
2

(3) @519 PORT_CIP Jusnlusiannuuadneinasng ENB_CPLX ajuun

Waldsunsu SMC Yunnaniuidenluf DAServer Manager

NARANYIT @579 DASABCIP Ju121n

(4) Tumih ENB CPLX n5a Host Name 1551 IP Address vasiiwoadismaliasly

(5) nUUAANYIETIE BACKPLANE CPLX Tul1naAdn118nasaneasng

LOGIX CPLX Fusuilouii Device Group sy Access Name sl

(6) Tuduwes LOGIX_CPLX Hulufivii Device Group wlewfisl Access Name ka1

v
é SMC - [ArchestfA system Managemént Conéale (W21 2h2\DAserver ManageriDefauf Grolip\localvfchestrA DASABCIP 5\ anfig vationiew PORT-Cip_odowiew EhelCrix ooo) | =|o) IEEH
file Action View Help
« = 2@ X B
 ArchestiA System Management Console (W2dioR2) &% | NodeTyper ENB_GPLX —Delimiter: . Actions
enen New_ENB_CPLX_000 -
Wew_ENB_CPLX_000 Parameters | Mare Actions 4
-« $ Default Group I 1
4 3 Local ! |
A ArchestrA FSGateway.3 |
4 B Archestr& DASABCIP.S | Lo B 02 T
+ /& Configuration i
4 £ New_PORT_CIP.000 ‘ HostName 132168110
4 4 New_ENB_CPLX_000 ‘
4 A& New_BACKPLANE_CPLX_000 | Connection Timeout. 2000 msec (Usedd undemeath PORT_CIP)
A New_LOGIX_CPLX_000 | I
v (3 ArchestrA DASMBTCP3 i ‘
o Locall
+ B Log Viewer ‘ I
+ & Platform Manager
& @|‘| ~ @i (0@ s

5UT 3.4 mihsialusinsu SMC F8n1sAmiuesa Host ifesnisihveyaunldanu
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@ SMC - [ArchestrA System Management Console (W2012R2)\DAServer Manager\Default Locall DASABCIP.5\C: jon\New_PORT_CIP_000\New_ENB_CPLX_000] |- afxn

File Action View Help

« % 2E X| B@

o ;J”“‘?s"" System Management Console (W2012R2) 00 Node Type: LOGIX CPLX  Delimiter: . ol Actions

+ & Historian

v [ Galaxy Database Manager New_LOGIX_CPLX_000

+ [ DAServer Manager New_LOGD_CPLX_000 Parameters Device Groups | pevice Rems | More Actions Y

% Default Group Hame Update Tnerval (ms)
+ 3 Local SMC 1000

@ ArchestrA FSGateway.3
4 B Archestr& DASABCIP.S
4 4 Configuration
4 A& New_PORT_CIP_000
4 4 New_ENB_CPLX_000
4 A& New_BACKPLANE_CPLX_000
A& New_LOGIX_CPLX_000
v (3 ArchestrA DASMBTCP3
o Locall
v B Log Viewer
+ (& Platform Manager

< W@y i sesem

gﬂﬁ 3.5 fI9819n158579 Access Name

3.3.1.2 11309 TAG 91nTUsunsu Studio 5000 Logix Designer [11]
N19981U1487 TAG 91nlUsunsa Studio 5000 Logix Designer TuldAulusunsu
ArchestrA IDE uazfasinasussnne TAG sine o 11 Controller TAG uusaldsunsy Studio 5000
Logix Designer winiudluusznialilus Program TAG agldannsatunldly Tnefiduneussdeluid

(1) nmsUsznA Tag Tuazdosemalily Controller Tags Wiy
(2) Waluswnssl ArchestrA 9ntiuls Run § Wonderware InTouch Tusnannsiusi
Msadens Aniidesnis
(3) vhnsiiez link nsrfndTus Tag hsradslilu Studio 5000 Husdeadiy
Access Name fioulpanalufi “Access Name”
@) Wansa Access Name tilislade Topic fildadsliadulushogrsazidu smc
(5) m33 Application Name tlildifiu DASABCIP 15

(6) »39 Topic Name Tvits1ld%e Device Group tsas1sld
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IA Fite Edit View Search Logic Communications Tools Window Help ! ! !

DFE S cme o G WL NEY: TN [ Erer— V@
e
Offine 1. FRUN u « H okl ke 4F 4 <> A
NoForces b, :OK
o & n o <[> I\ Favorites (FIED T
(o]
Controlier Organizer  ~ # % | scope | i | shom: [a1 1208 “[= <]
@ SAComrolinii Mame _csic[vaus  +|Forcemask +|sye Data Typs  [Descrpion _[Constam -~ — a
Controller Tags ol o Decmal BooL )
25 Contrcler Fault Handiar e ol Seceal 0O - R Cr—
3 Pawer-Up Handler o Decmal g | General
& ETasks Lo goo Name mput
48 MainTask Deeripion .
1k % MainProgram aga <conkallar
5 Unscheduled o Baze
55 Motion Groups it
3 Ungrouped Axes Data Type BOOL
£ Add-On Instructions Scopo i
[ Data Types Exteimal Access Read/Write
CitUser-Defined Style Decimal
G Strings Canstant o
i Adg-On-Defined Requias
1+ Gk Predefined
T Module-Defined
S Trends
Tt Logical Madel
=810 Configuration
£ #m1756 Backplane, 1756-A17
£ 12] Emuiate 5570
= Controller Organ... s Logical Organizer (| 4+ Monitor EdiTegs / V77 7 = = - .

Text to Filter ) RSLinx Edition: Classic
3UN 3.6 F19e1an15a3ne TAG vusilusunsy Studio 5000 Logix Designer

- Be ap . @ & .:'_;“—
N/
) & W /71

(OMain (@ Details () Alarms () Details & Alarms - bMembers

| New |[Restors|| Detete |7} isave |5 e |['seleeti]] »! 4+
Tagname: [P\/ I {0 Peal
$System (JReadonly - (8) Read Wiite

Comment: | |

[ JLogData [ |LogEvents [ |Retentive ¥alue [ | Retentive Parameters

nifalValue: [0 ] Min EU: -32768 MaxEU: (32768
Desdband: [0 | Min Raw: 32768 MaxPaw: |32768

9 : Log Deadband: @ i O Square Root

| Access Name: .. | SMC

ltem: |P\/ | [¢]Use Tagname as Item Name
3UN 3.7 Megansiwieu TAG uudilusingu Studio 5000 Logix Designer wWfiuntiing iin
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Modify Access Name

Access Name: |BMC |

-OK
Node Name:
| |
Application Name:
[DASABCIP ]

Topic Name:
[sMC ]

Which protocol to use
() DDE (®) SuiteLink

sage Exchange

‘When to advise server

() Advise all iterns (®) Advise only active iterns

[ |Enable Secondary Source

!
1

5UT 3.8 fI9E19N1sieu Topic LWiUNtINg1¥Nn

3.3.2 519a08ANTTE3 1 UEINTINNVDITZTUUENIAN
whnsfndmsunsauauseauias1finlseneuluaiy nsugy (Home) win
wanHanan (Main Page) ninlddmsunisusuarmisfiwesnldlunisaiununsyuiunis PID Tunning

(PID Tunning) wthswaz1BemuesgUnsal (Devices Detail) uluaisuit 3.9

11 PID Tuning

1111 HOME 9111 Main Page

1131 Device Detail

UM 3.9 N13580NLUUANIVININUTDIMUINT TN

3.3.2.1 laseas19vaantinsiin
Tudiuvedlassas1eeantinsineuieiediuyssnaureantIng19in
wazntn dezudseandu ¢ wi Uszneulumentdinsfinudu (Home) wiinsiflnuaninandn
(Main Page) minns1iinflddmsunsuiuamsdimesildlunisniuaunszuauns PID Tunning (PID

Tunning) nhns1fins1eaziBumvasaunsal (Devices Detall) Wulummzui 3.10
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YY1 1 MSUAY (Home) Usenauldaie

(1)

(2.)

(3.)

5UN 3.10 lnseasnsvasmiinisudu (Home)

Usznaulusediusg 9 sesoldil
(1) wanaideramtng i

(2) wananandagiu

(3) sUvesnTEUIUNSAIUALTEAY

(@) Yuludamiuanmandan (Main Page)

RN 2 Reuannanan (Main Page) Usznaulusme

(1.)

(4.)

(3.)

(5.)

sUT 3.11 lassasaveminuanssanan (Main Page)




Usznaulusediusng q saselui

(1) wansitevemtneudule

(2) uanaiantagiu

(3) wansnadlu Field Level : Control Level System
(4) wannadIu Process Status

(5) wamswaau Differential Pressure Transmitter

vy o 4 a U a 6 A 4 (% ! 1Al a 14
w1 3 ninsfnuansanisdmesveanssuiunsieldlinisusuuasaniled 14

N3¥UIUN1SAIVANTINULARINAFBINTS (PID Tuning) Usznausae

(3.) (4.)

5UN 3.12 lassaswvamiiinisusuusiseniled (PID Tuning)

Usznaulusedausig 1 sasellil

(1) UanIToURINUINTINN

(2) wananadagiu

(3) uanwadeyavesnslmesflilunisauauiinszuIus

(4) WAAINANSINNISITLADTAINFINTZUIUNIT



i 4 vihniinTeaziBenvesgunsal (Devices Detail) Usznaulume

(1.) (2.)

(3.)

5UN 3.13 lasesasiweensiinminseasidenvesgunsal (Devices Detail)

Useneulumediusng q sansludl
(1) dansidavesnuIngIdln
(2) uansaalagdu

(3) wanIHaTEazdnvDIigUnTal

3.3.3 N1599NBUULUSLASUAIMSUNISAMUAaUluLaZNITwRALH DY
1. N13AImUAAT Max, Min 984358aULIlagAT setpoint, P, |, D

ansadeurlaainuuniiingiin Iage Max, Min duagdadialiiiumuggign

Y 9

YDIAT UATAIVDY Setpoint zABYsEMINAT Max, Min 1ulumugui 3.14

e | oseup T Thep | amiam

PV:[ P
MV :| |- |
cv:| | D |

S —

3UN 3.14 fegransiiinnisdeust Max, Min uuniiingaiin
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17 if I Min<I Max
18 then Tank Min=(I_Min/I Max Tank) *100;
19 endif;

5UN 3.15 segralusunsunistdoun Max vuntiingiin

2. M3fmunAT Alarm Level 619 9 (High-High/High/Low/Low-Low)
annsadousilfainuumihnsfinlaedazeglugig 0 - 100 % lnefiragladduas

11970 High-High TUaufls Low-Low

251t I-H<T HH
26 thén I H=I H;
27,endif;

5UN 3.16 megralusunsunisdaus Min vumiing iin

3. MNSLILADULIBLAR Level Alarm
szuvadu 2 daude drufinansaniuy Alarm i U990u (PV Status) wazazdinisiu
UIUNMTAATUTRY Alarm usaziuuiieligldnulassnsinisiinves Alarm dniausaiiiedle lagaedl

wﬁfmi'ﬁ\lm;i‘;lu"l,ﬂmmgﬂﬁ 317

o0 ) b senigl 02 weétps 4 47 Mlarm

HH :

I l PV Status :
QL S
s T |
LL: | |

g‘ﬂﬁ 3.17 Mg1NIANNSUILFADU Alarm vuning iin
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13 if V_Level>=I HH&M HH==0&M Run==
14 then ST HH=1;

15 ST_H=1;

16 ST L=0;

17 ST LL=0;

18 A Red=1;

19 A Yellow=0;
20 A Green=0;
21 M HH=1;

22 M H=0;

23 M L=0;

24 M LL=0;

25 PV_Status="HH";
26 C_HH=C HH+1;
27 endifs;

5U# 3.18 fegralusunsudmiunisuidansuy Alarm vuniingaiin

3.4 N1363199UAIUANNTTUIUNITTEAY

3.4.1 JULUUNITATIUANATEUIUNITIEAU
aianszvrunsmuaslagldlusingy Studio 5000 Tunisarueuszaulagly
ControlLogix {usnanaflelvanmnsniuazdstoyaruludagunsal Ineld Pressure Transmitter Tu
msdstonanugeuesvemaniaztinnaua Ingldniseuguiedy aouzaen way HART iilo

Wisuifisutewnnaidlunissudeoyavans 2 uuu wehuildluiegiddunisiululssuais

3.4.2 nMsthdayaunldauvasdyninuauzaanuasdnynin HART lu Studio 5000
vannslunisifeyavesdyanaueuzasnanliansaildlnensaiesaindalusunsa
Studio 5000 annsasesiuteyaLuuLeuzasnly Inglidndudesiinsuvasduisnduieuhluldlus
ven Wlefiiesnnneluvdenaninsafmvundrdidenisld Feanunsauanseanundy Flowchart 789

doygyrnuuauzasn lanegui 3.19 Feazuanenannisiidnaia HART unldlunismivauiiiownain

) A

TUswnsu Studio 5000 Taledflandulun1ssessuaInlauiain HART Inensaasandumoiasadiutasui

o =

Talunsuuasaiinunlanuisatnatuun g unelaawinlvdl Flowchart ¥a9dueunad HART lamasy

g ] U

32.20 Feazvhlmdudannnanslunisyinaiuy



Analog Signal Start

l

sur SET Point
(SP) ann SCADA

l

sumn KP, Ki, KD
an SCADA

l

sudtynnns Analog

Input (PV)
zdw@mmvmmm
A 4 i S
/a1 PV, MV 14 / /
dSCADA / ’ PV SP ~
YES
PV > SP
A 4 Y
waaaat MV a1ulu ' w5 ,ﬁmqmﬁmﬁum MV
Block PID — a1elu BLOCK PID
a1 MV Tilea Analog
Output uaz SCADA

den PV, MV

7 2

¥/ wiscADA

Stop

gﬂﬁ 3.19 Flowchart UaAINITAIVANINSYQYIBULBUEADN
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HART Signal S Stirt
suen SET Point
(SP) ann SCADA

|

fuan KP, Ki, KD
a1n SCADA

!

fudryyros HART

Input
|

|
v

uiladoyeyins HART nnalu avdayanulasnnann

4 2Y

mmﬂmmumm
PID l

A 4 i S
agA PV, MV ) y L
B SCADRL 1t ‘ PV SP
YES
PV > SP
A A v
waanar MV anulu B AL SR MV‘

Block PID Ael BLOCK PID

derin MV ldels Analog
Output uaz SCADA

/' dwin PV, MV
v/ W& SCADA

Stop

.,)‘/

;nJ‘T/'i 3.20 Flowchart LanIN13AIUANINERYE 1M HART
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3.4.3 MsivuARABUNAlunavasiuead

msmsdeyaiindhgunsafludiuesueurasn way HART axiitefiumnsinsfueguisdruldun
wauraen annsnfsdeyaldiuiilasausadmusléfaug 4-20 mA Tauds 0-10 v Tasenfidranaely
q‘dﬂiai%ﬁé‘;’luwfmuw RAW/Proportional, Engineering Units #3auuy Full Scale umluwuyu HART
dosniduduaduidosdinisannilunan Data Type wsusiwllaudlusunsudfiady wWisldluniseny

Toyanilasu uazdesdinisivun Data Type naidnielosanniludoyanlifiegnnglulusunsy Studio

5000

U

JUN 3.22 dalusunsuidesanilnanu ity Task

=
7

Controller Organizer v B X

g o=

<

3.21 ¢ Data Type fidpsnnanilvananiiiy

4

4

Assets A
4 ./ Add-On Instructions
b EH_1769scIF4IH
b £H1_1769scOF4IH
4 =i Data Types
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i If4ihMessage
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<& Parameters and Local Tags
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3.4.3.1 Flowchart lun1sinnslusunsuvasaunsal

Faguil 3.23

[

Flowchart wansduneulunisiadilusunsuvesgunsal HART Bunaluga fduneuduly
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3.4.3.2 Yupaulunisinnslusunsuvasgunsal

1.

A LN

10.

11.
12.

Download TUsunsu CompactLogix HART Example Code NIV Spectrum
MNsuen File CompactLogix HART Example Code

MnaUalusinsy HARTSampleBoth1769 L33ER V20
Foalusunsutualusunsuazdoamslivhmaasusuvesiineadlsimsaugunsaliild
939191n13nA Change Controller

\ilona Change Controller agitundsmihdmiuidensuvesgunsaiitelrinssiuiliads
dleidensunsafiusuveseunsaiasslivinnisnaty OK
nasnlusunsulaSsufoondalivihnsnnaaeuinusunsudmsiudsusulinsety
gunsalataliuiGousosudviod

nyvaouilUsunsufinsifia MainTask Loy Data Types vasfgunsaiunliZouiosudn
w3989

r9seUIlUsunsuTinnsa Tags IdmseduaudensiBoudosudmiof
mnsumisvetgunsniaidliassusumisesgunsaifidalinneluslusunsuanansn
Wasuldlagnisnandnniigunsaifidesnsideusdumisly 1/0 Configuration iden
Properties

& Slot Winssfusuvlsfisdosmaudang OK
Slevinsideudedugunsaiadsaiildaztunily Packet0 fis Packetd anansaiiandildan

a

Tdlun1sauau wagsabuivawnsaiheilahuildlunisuanaualaviui

B | % om X | BB 1769 Compactiogix -Ch Ansio- X | = - o X
< (] ttps:/Awww.spectrumcontrols.comy t 5 @
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HOME PRODUCTS DISTRIBUTORS  SUPPORT REFERENCE MATERIALS ABOUT US

f ¥ in 8

) Downloads ~ © Related Information % Reviews ©
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& Loano.

FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

hew e %O [ Jess bhnbBHIGEGE

 mRUN n .
e | Path: <none> k& E = = VR S G R e B »
'EE;EW sme No Controller [ NoForces . MNoEdits 2 | Redundancy i 4 b Favorites” Safely Alrms DR TmerCounter InpubOutpul Ct

Open Project File

Project file C:Users\Admin-7\Desktop|V20 1769 L33ER HART Sample
Both\HartSampleBoth1769_L33ER _V20.ACD is configured for revision 20.01.
Logix Designer support for this revision is not installed. To open this project you
must:

1. Cancel and instal Logix Designer support for firmware revision 20.01, or

1 Change the controller's revision and/or type in the project.

[Change Controll Cancel

Erors [gm|Search Results

Ready Communication Software: RSLinx Classic

B dx

5UN 3.25 niluilalsuinlusunsy

@ Lognes

FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW  HELP

hewle LT M e e DH YGRS

%l RUN 3
et Pl <napess LI G e e = S L IR SR U »
:: N Encegy Stora : s —

-EE@ v to Controller ] Mo Forees b Mo Edits i Redundancy 08 2 4 p Favorites” Safely Alrms B Timer/Counter  InpubiOutput G

Change Controller

Changing the cortroler type will change, delete. and for invaiidate the
L. controller properties and other project data that is not valid for the new
= controller type

1769133ER CampactLogix™ 5370 Controller

Software
Version: | 2000
T

Type: 17631 33ER

Software

Version: (P20

Cancel | - Help

Errors [gm Search Re:
Ready Communication Software: RsLinx Classic

@ dx NG

5UN 3.26 vihdmiudendigunsaliverUalusunsy
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@ Logix Designer - HartSampleBoth1769 in HartSampleBath 1769 L 33ER_V20.ACD [1769-L30ER 32.11] - & x
:FILE EDT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

A | [ veaa kB G REE

2 R o O (Vo (B 3

*7 Path: enone> % & B
Offline B, NoForces }_ | No Edits 2 £ ‘Favorites AGd-On  Safety Alarms BE  Tmer/Counter Inputc
Scope: ‘EEHarISampleEuth v| Fro ‘NI Tags VHY, o
4 | Controller HartSampleBoth1769 ~ o .
2 Controller Togs Name « Force Mask « Style Data Type Description Constant ;3
Contraller Fault Handler |> 1f4ih0Msg ‘ fl fd lidihMessage [}
Power-Up Handler b IfdinOPacketd [} -} PACKETD[4,1] O 4
4 I Tasks |
b If4ih0Packet] PACKETI[4,1 -
4 5% MainTask = = 5L g
b L MeinProgram > If4inOPacket2 [ [ PACKET2[4,1] O -
b L f4ih0Messaging b If4ih0Packetd e i8] PACKET3[4,1] O E
b 1, OftihOMessaging b If4ihOPacketd ot [ PACKETA[4,1] ]
Unscheduled
+ &) Motion Graups > If4ih0PassThruQryMsg {-} {3 If4inPassThruMsg O
Ungrouped Axes b If4in0PassThruGryRX [ {..} Decimal SINTI256] O L
4 ] Assets > If4ih0PassThruQryTX [ {..} Decimal SINT[3] O .
Add-On Instructions > Ifih0PassThruReqMsg ) ) If4ihPassThruMsg O
4 ] Data Types
. ‘_%Us’;frwmed b If4ih0PassThruReqRX £} {..} Decimal SINTI4] O P
¥ IfdikMessage > Ifdin0PassThruReqTX i {..} Decimal SINT[256] O
i fdihPassThruMsg » Local::C e f..} SCi1769sc_IFIH:C:0 O
1% OfdinMessage ,
> Locakl:l SC:A763sc_IF4IH:1D
% OfihPassThruMsg oca ft { sc_| O .
2 PACKETD . > Locak1:0 ) [ SC:1769sc_IF4IH:0:0 O b
b LocakZC L [ 5€:1769sc_OFAIH:C:0 O 3
> Locakl [ .} 5C:1769sc_OFAIHikO O
b Local2:0 25 = SC1769sc_OF4IH:0:0 O
" N b Of4ih0Msg [ fa OffihMessage O
. ) L X E] [} v
4/'» \ Monitor Tags A Edil Tags / A

[l search

Communication Software:

O

I
Y

U 3.27 wi Tag Pnaasaseuion

& Logix Designer - Hart: 1769 in Harts: 1769_L33ER_V20.ACDH[1769-L30ER 32.11)*

FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS ~TOOLS WINDOW HELP
Sl " = \'| V|°P"PP

2 e L

S Path: <none> i i e TE Ay 4F 3

- Favorites SafetyaAlarms  Bi Fimer/Counter  InputOutput  Ce

ﬂ Module Properties: Local:1 (1769sc-IF4IH 2.001) % _

fi. Mo Forces

itroller Organ

General | Connection  Module Corfiguration  Channel Configuration = Alarm Corfiguration  Vendor
B MainRoutine ~
IFHH0_Packet_Data Type: 1769sc-IF4IH 4-Channel HART Isolated Analog Input
OF4/HO_Packet_Data Vendor: Spectrum Controls, Inc.
4 1 lfdih0Messaging Parent: Local
< Parameters and Local Tags \ HART_INPUT ot 1 S
[ Main 1
HartMessage Description: 3
MessageToModule 4
b L Ofdih0Messaging
Unscheduled Module Defintion
4 ] Motien Groups I Series: A [ Ch;nge | 4
Ungrouped Axes Revision 20m 2
[ Assets Electronic Keying:  Compatible Module
Y Logical Model Connection: Output
4 1/0 Configuration Data Format: Integer
4 7 1769 Bus
& [0] 1769-L30ER HartSampleBoth1768
il [171768sc-IF4IH/A HART_INPUT
2] 176%sc-OF4/H/A HART_OUTPUT
S E?he[rrlat & - Status: Offline Cancel Apply Help
[ 1769-L30ER HartSampleBoth1769 W
Madule Defined Tans

5UN 3.28 vihdmSuiieu Slot vesgunsal
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3.4.4 Mt vuaRsALanalugavasiinend
msssrosmalugaaansalilumsddeyauuudngnueuraon lnsaunsaEuainns

#aAnn1elu 1/0 Configuration tleldluninidensioruvesgunsniaedudeyaiing uaslulusunsy
Studio 5000 lngagyilvianansadedoyaveduiarguninioanain Studio 5000 L aunsaeusaniily

sULUU8s Flowchart Téiaguil 3.29
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AAN7 1/O Configuration
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False
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Stop

$Ut 3.29 Flowchart uansnisisrngunsailuganslu Studio 5000
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Select Module Type

Catalog Module Discovery Favorites

‘En{e/ Search Text for Module Type.

Clear Filters Hide Filters 2
Module Type Category Filters A Module Type Vendor Filters ~
Analog Advanced Micro Controls Inc. (AMCI)
Communication Hardy Process Solutions
Digital v Molex Incorporated v
< > < >
Catalog Number Description Vendor Category A
1642 Dual Resolver Interface Advanced Mi... Specialty
1769-ASCII 2 Channel RS232/422/485 ASCII Rockwell Aut.. Specialty
1769-Boolean 8 PointInput. 4 Point Output, 24 VDC Combo... Rockwell Aut.. Specialty
1769-HSC Hiah Sneed Counter Rockwell At Snecialtv b
65 of 65 Module Types Found Addto Favorites
[[] Close on Create Close Help

JUN 3.30 fegansidengunsel

Controller Organizer v 3 X
g =
i PACKET4 o
i P_EUTable

b s Strings
b ts Add-On-Defined
b i Predefined
P 75 Module-Defined
W Trends
T Logical Model
4 w1/0 Configuration
4 0 1769 Bus
{32 [0] 1769-L30ER phiranath_1
§ [111769-1Q16/A Digital_Input
f 121 1769-0Wg/8B Digital_Outpi
8 (3] 1769-1F4/8 Analog_Input
8 (4] 1769-OF4/A Analog_Outpu
1 (5] 1769sc-IF41H/A HART_Inpu
9 [6) 1769sc-OF41H/A HART_Out
4 £ Ethernet

<

{3 1769-L30ER phiranath_1
>

v

5UT 3.31 daeganadnsveinisidentdgunsal

3.4.5 N5 gUTUTUNTUAIUANLUY Ladder Diagram 28 Studio 5000

nkwIfalunslunIsauRunIsuIumsgaulegldnteadlunisaiuau lnenngludd

woad illeausathdeyadrungelusunsy Studio 5000 laudrfazarusatdeyailaunlysiudiu

Haiduvdeniiled Aludlusunsudliliegudrlavuiilavaiunsariinisusuusdsan sauludsaunse
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~ PID
PID

PID1 | ...

Process Variable PID1 PV

Tieback

Control Vanable
PID Master Loop

Inhold Bit
Inhold Value
Setpoint

Process Vanable

|_Output %

gﬂﬁ 3.32 §79819 Function Block PID

PID Setup - PID1
Tuning Configuration Alarms ScaimQVFTag

Process Variable (PV)
Unscaled Max.: ~ |20000.0

Unscaled Min.:

Setpoint (SP): 100.0
Process Variable: 0.0

Eror: 0.0

Output: 00 %
Tieback: 0.0 %
Mode: Auto

Engineering Unit Max.:
Engineering Unit Min.:
Tieback
Max.(at 100 %): 200000 =
Min. (at0 %): 4000.0 =
PID Iniialized

PV Alarm: None
Deviation Alarm: None
Output Limiting: None
ErrorWithin Deadband:  No
Setpoint Outof Range: ~ No
PID Initialized:

8T

Cancel \ e\'(pgl;

Yes

sUf 3.33 M3¥i Tuning
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Tuning Configuration Alarms Scaling Tag

— Manual Modes
Setpoint (SP): 1000 =] * [(IManual «

Set Output :0'0 < % [Jsoftware Manual +
Tuning Constants
P rtional Gain (Kp): |0.0 = Reset Tuning Constants to
ORI} the values they had upon
Integral Gain (Ki): D e s entry into the PID Setup
dialog
Derivative Time (Kd): 0.0 $

*s Reset -

i
| Setpoint (SP): 100.0 PV Alarm: None [
| Process Variable: /0.0 Deviation Alarm: None
Error: 0.0 Output Limiting: None |
| Output 0.0 % Error Within Deadband: = No E
Tieback: 00 % Setpoint Out of Range:  No
Mode: Auto o/ W\ _PID Initialized: ACH S,
4 _OK - /|1 Cancel_ 7 Apply ‘ _Help m
5U# 3.34 n1391 Scaling
3.5 NM3eRnuwUUNIsAansaunsalidaiu Open Rack
3.5.1 TUABUNITRRNLUUNITAARIaUNTal
drurein1sanviludiuvessenuilanazidunaunisdnyinfe aonuuunis Wirng lugiu

Y

Y94 Power wae Signal waznseenuuun1sinasgunsal taglutiwsnliseniuunisdniegunsainegy
71 3.35
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A
Y

30CM
39CM

20CM

20CM

30CM

210CM
171 CM

15CM

30CM

20CM

JU# 3.35 n15BaNKUUNTIININgUNTal

ANN1seBnkULYRIgUNIaldIusEAUTlan Ineasusenaulunie Circuit Breaker, Plug Service,
Power Supply 24V, Switch HART- Analog, Terminal, Wioa®, Pressure Transmitter 2051 kay
Lenovo Idea Centre All In One 520 L‘ﬁ'aﬁmﬁﬂﬁlﬂuﬁmwwamﬁm%’umﬂ‘ﬁ’qﬂﬂsfﬁ HART 1IN@ T UAY

LUULDUSADN
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Terminal

TPU 1709 130PR | owier fupply 1768 S22 | Digita Inpus 1) | g
- 1766016 1

L2 N2

N2

L2

5U# 3.36 N13e0NLUUNS Wiring #U Power

JUN 3.36 Wun wuesnisesnwuuvetdIu Power filludiufisesdnglidedulvgunsal ne

sodliln 220 v TUlishyn fiuead waz Power Supply wazludauues Plug Service Tnaniseanuuuilu
mmgﬂﬁ 3.36

70 175-L300 Sower Ssoply 1759FA Tk tal gt (0] 1763
1016

i HART Fstical (70 itk RART Protocs|
17595Cr 4K 7655COTAH

e o5, Oupa: 1401
17e3.0rs

.

. A1 fe

& —

g — =

Lol
P70 e B
| Aot l i C
o a
2 ey
: 2131 [a] e
P L sefnl ek Inverter Hitachi i
transmitter X200
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2051 agdsdyaalundiluga HART waswouzaandunm 91N

a

Y

1AnmlUgBunesines

3.5.2 TURUNTINYaaUNIHl

Ut 3.37 \Huniseenuuuludiuves n1s Wiring Signal 4l

QL Rkl

I
LYY

UUAYYIUAIUANISBBNINLDUSABN

Unsaldm Pressure Transmitter

PHIINNITODNLUULATILALEIUNTITNTIVADUS8USD8UAD TumausalUNAIdnyinAAanIs

Ingegunsailun1sdnvi InegunsaliidesdingeasUsenaunie Circuit Breaker 2P, 16A, Power Supply:

24 V- 3A, Terminal Blocks, Stopper, Wire DUCT 30*30 mm, Nut M5, Switch 2 Way, Power Cable,

Open Rack 42 U, Perforated Metal Sheet, Lenovo Ideacentre All In One 520 Iﬂﬂqﬂﬂicﬂﬁﬁaﬁﬂ%a

wARIluUA15197 3.3 lonadl

M13199 3.3 gUnsalNviMsdnde

NO. DESCRIPTION MODEL BRAND QTY
1 Circuit Breaker 2P,16A S202M-C 16A ABB 2
2 Power Supply: 24 V ;3A dr-45-24 Wisco 1
3 Terminal Blocks - - 20
4 Stopper 7 - 16
5 Wire DUCT 30*30 mm - Nano 4
6 Din Rail 3.5 inch - - 2
7 Nut M5 5 - 20
8 2 Way Switch 3 - 2
9 Power Cable - - 1
10 Open Rack 42 U Germany Export 1
11 Perforated Metal Sheet e - 1
12 Lenovo Ideacentre All in one 520 520 Lenovo 1

~ 1 & I ¢ v o 1 < [ o = [ A
LllQN’IUGUUMQUﬂ’ﬁLa@ﬂQUﬂimLLﬁ’mum@um@l‘U Wunsdavilutauesiaiiewd unisidensian

gunsallimungan wazvinisdadegunsalmunisidlaeseluiaziliunmuesgunsaliilaviinisdsde
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L,

5UTl 3.38 Open Rack 42 U

200000200
# o A NNES S

0 .

) 3

o0 : S

' J ',
)7

\ (] |
Y &

sUfl 3.40 Circuit Breaker 2P,16A
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3‘1]17; 3.41 Terminal Blocks

5Ufi 3.42 Wire Duct 30*30 mm

50



gﬂ‘ﬁ 3.44 Stopper

‘?f s\ ,“‘ﬁt

\ \ \\\x/ // / -
”///A/

\ \\ 7
t
"‘I;\ﬁ'l ’ /l E‘\ -w‘
I"‘ﬁ .:. )J)/‘Ei/r‘ 0 9/8.8: -

g‘l.lﬁ 3.45 Perforated Metal Sheet

) |

A ¥
3.5.2 YupdUN1sAansaunIal
TupuanlUnaIRINNIsEaNLuUAINTEAUTAR kasH uTunauN1TIaTegUnTalLdItunaY

fdaluresnsdnvindunisusznevaunsaiwagiinns Wiring anelngasuuaiuneus o deluil

3.5.2.1 miﬂizﬂauqﬂﬂsai%L%M%’]ﬂﬂﬁﬂﬁﬂﬁ Perforated Metal Sheet 11UsgnauLt
ffusta Open Rack Ineldientiuifu Open Rack Safiust Perforated Metal Sheet wdsanntiu
\Juns8n Wire DUCT 1nfu Perforated Metal Sheet wazsinasld Din Rail sdeannndudiy
ﬂ’]igﬂqﬂﬂiﬂj Circuit Breaker 2P,16A , Power Supply: 24 V - 2A | Terminal Blocks , Stopper,
Switch 3 Way 19117 Din Rail

3.5.2.2 wasannisusznaugunsalauiiosnuuulindrduneudaluidunis Wiring ae

d1uv89 Power @21 Signal 1nglavinn1s Wiring angmuiilasonuuuliannt19qu wagvinnis

amﬁgﬂ Lenovo Ideacentre All In One 520 1iiusa Open Rack 42 U
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3.5.2.3 dunaudaluidunisnsiaaeunis Wiring aedindianugndesmiuiesnwuuly

w3sldl Inevinsidnaneuazyinnsnsadevduaeiinisuansedigadiulvuniely

) e A A

i :‘I« -

;J‘U‘i'?'i 3.47 015 Wiring @2u Signal
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N3LUIUNITAIVANTEAY NANITVFDUAIRARITEUUAIUALIUAUEsdINNs TInTasanIa
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4.3 N‘6’1ﬂ'li‘l/lﬂ’c‘i'z’]‘U‘U'e'J\‘iﬂ’liﬂ’JUQNﬂiSU?uﬂﬂi‘JgﬁU

4.3.1 11 Main Task

Main - Main* » JC

EMER RESET CHECK £TOP_EMER &

STOP_EMER

e [

risble 49354 @
30 827245%

MOV MOV WOV WOV MoV
Souce  PID1_KP Saurce PIDT_KI Sowca_ PIDI_KD Seuce  PADI_SP Souce  PIDT_PV
10 200 204 50% 49354076 %
PID1 P Dest PID1HI Dest PD1KD Dest PID1.SP Dest  PID1_PV_SOL
106 20.0% 204 500 49354076+

STOP_EMER  ON_SET MOV

STOP_EMER MOV,
uice PID1_CV_RESET
0oe

Stop Usst, Local4-0.ChaData
B932e

U1 4.2 vt Main Task ludiuwesnmsauauiiled

5U7 4.2 uandludauves Function Block PID Aldluniseuauiifinsuansiisisuidian
warefifinisdseaniuda Output Yo35gunsal wazdl Block TR NG RCEN K,, K;, K, Uag A1 Set point
fazianldmsavuauduldlasd
1. PID1_KP fp drwililunislden k,

PID1_KI Ao dauiildlunislae K,

PID1_KD fa d@auilldlunnsldan k,

S

PID1_SP e dufildlunisldan Set Point.
5. PID1_PV Ao dhudildlunisuansen PV vesszuudilulugiues Function Block PID

6. PID1_CV fa dawdllilunisuansdriingluldlunisaauau Tnediandaus 4,000-20,000
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4.3.2 wii1 Tag uansdoyagunsal

Scope: ‘Eﬂphwana‘hj v‘ Show. |An Tags mFs N
Name ==/~ Value + Force Mask * Style Data Type Description Constant &
4 [f4ihOPacket0[0,01 {d {.} PACKETO s
b [f4ihOPacket0[0,01.HartChannelID 2#0000_0000_0000_0000 Binary INT %
b If4ih0Packet0[0,01.ManufacturerlD 38 Decimal SINT ’
b If4ih0Packet0[0,0].DeviceType 85 Decimal SINT
b If4ih0Packet0[0,0].NumPreambles 5 Decimal SINT
b If4ih0Packet0[0,0].UniversalCmdCode 7 Decimal SINT
b If4ih0Packet0[0,0]. XmitterRev 10 Decimal SINT
b If4ihOPacket0[0,0].5wRev 3 Decimal SINT
b If4ih0Packet0[0,0].HWRev 1 Decimal SINT
b If4ih0Packet0[0,0].HartFlags 2#0000_0000 Binary SINT
b If4ihOPacket0[0,0].RangeUnits 4 Decimal SINT
b If4ihOPacket0[0,0].DeviceSerialNumber [ {.} Hex SINT[3]
4 If4ih0Packet0[0,0].DeviceTag L 1.} Ascit SINT[8]
b If4ihOPacket0[0,0].DeviceTag[0] g ASCIl SINT
b If4ih0OPacket0[0,0].DeviceTag[1] R ASCIl SINT
b If4ih0Packet0[0,0].DeviceTag[2] T ASCIl SINT
b If4ih0Packet0[0,0].DeviceTag 3] - Asal SINT
b If4ih0Packet0[0,0].DeviceTag[4] T ASCI SINT
b If4ih0Packet0[0,0].DeviceTag(5] ‘0 ASC SINT
b If4ihOPacket0[0,0].DeviceTag[6] BN ASCIl SINT
b If4ihOPacket0[0,0].DeviceTag[7] R ASCIl SINT
b If4ihOPacket0[0,0].DeviceDescriptar &) .Y Asci SINT[16]
<« [» \ Monitor Tags £ Edit Tags ] < >

JUN 4.3 vl Tag Mikansludiuvestoyagunsel

v

= &

JUN 4.3 aglglunisuanadeyavesguninilnedinwusivayaviinvesaunsal Asil
1. ManufacturerlD wend Code ¥4 ManufacturerlD
DeviceType Weny Code U84 DeviceType

UniversalCmdCode t@ng Universal Revision Gl’m;mﬁ a.3

el

SW Rev LL@n3g Software mm'gﬂ‘ﬁ 4.3
5. HW Rev wd@ne Hardware mmgﬂﬁ 4.3

6. DeviceTag Wans Tag mmgﬂ‘ﬁ 4.4
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4.3.3 ¥ Tag waneAMAwNINaUNTA]

Scope: | @phianath_1 ~| show |l Tags <[ -]
Name =2+ Value * Force Mask * Style Data Type Description Constant
[» r4in0Packeto | i In PACKETO[4,1] ]

4 If4ihOPacket1 {ud b PACKET1[4,1] O
4 |f4ihOPacket1[0,0] =K {4 PACKET1
b If4ih0Packet1[0,0].HartChannellD 2#0000_0001_0000_0000 Binary INT

b If4in0Packet1[0,0].HartCommStatus 2#0000_0000 Binary SINT
b If4ih0Packet1[0,0].HartDevStatus 2#0000_0000 Binary SINT
If4ihOPacket1[0,0]. HartPV 1159.6349 Float REAL
If4inOPacket1[0,0]. HartSV 2972802 Float REAL
If4ih0Packet1[0,0]. HartTV 0.04565491 Float REAL
It4in0Packet1[0,0].HartFV’ 50.071365 Float REAL
b If4in0Packet1[0,0].HartPVUnits 4 Decimal SINT
b If4ih0Packet1[0,0]. HartSVUnits 32 Decimal SINT
b If4ih0Packet1[0,0] HartTVUnits -16 Decimal SINT
b If4in0Packet1[0,0].HartFVUnits 57 Decimal SINT
b If4in0Packet1[0,01.PV_Assignment [ Decimal SINT
b If4ihOPacket1[0,0].5V_Assignment 1 Decimal SINT
b If4in0Packet1[0,01.TV_Assignment 2 Decimal SINT
b If4ihOPacket1[0,0].FV_Assignment 12 Decimal SINT
It4in0Packet1[0,0].RangelLow 1065.0 Float REAL
If4ih0Packet1[0,0]. RangeHi 12540 Float REAL

b If4ihOPacket1[0,0] Pad gk {-} Decimal SINT4]

b f4ihOPacket1[1,0] fuk {ud PACKET1

4 [» \ Monitor Tags { Edit Tags [ ] < >
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JUN 4.7 uansludiuvesrigunsalanunsainunle Iasuden PV, SV, TV uag FV lnglidl

[

N3AaARagUN 4.7 Bnnadaanunsawans Code Units vadwsrfinule deniuananadl

1. HartPV Awsalvians Pressure mugudi 4.7
2. HartSV Anualiilkans Sensor Temperature
3. HartTV fiuusliuans Scaled Variable.

4. HartFV Amualyildns Percent of Range

5. HartPVUnits u@n3 Code PVUnits msgu#l 4.7
6. HartSVUnits Wdny Code SVUnits

7. HartTVUnits ugny Code TVUnits

8. HartFVUnits ugn3 Code FVUnits

JUN 4.8 mihvevesenitialalugunsal Handheld Tudiuves Pressure
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4.4 NANIINAFIUNITNINIUYDIENIAN

4.4.1 %11 Home

InTouch - WindowViewer - WW2012R2\PJ4_M2_R3-§INTOUCHVIEWAPP_001 | - o

King Mongkut 's Institute
Technology Ladkrabang
Automation Engineering

A U T 0 Integration analog and HART devices
K M | T

with Studio 5000 for Level Control
system.

By Automation Engineering

gﬂ‘ﬁ 4.9 111 Home Page

JUT 4.9 tuduminEudu (Home Page) lumihlasidundrduwsnuesssuuaiunuszau

lngaziigevesUSyninusiantetiazaziivu Main Page Lidwsunailudmida Main Page



4.4.2. %11 Main Page

InTouch - WindowViewer - \\W2012R2\74 M2 R2-SINTOUCHVIEWAPP_ 001 L= o =

Fe Log< Specal

F_Main =

King Mongkut 's Institute
Technology Ladkrabang Maln Page

Automation Engineering

Field Level : Control Level System Process Status : Setpoint : | 50

Level of Tank : | 105.1201

Start Stop Emergency

@ ON

- Ql

PV Status :

e )

MV : 100

h 4
Storage Tank N )
— " SP: 50 Re==ul
- AN
PID Tuning Devices Detail

- D& G0 2k

5U# 4.10 11 Main Page NIz UIuN59ieuUng

]} InToueh - WindowViewer - WWZDT2R2ipja M2 Rz- SINTOUCHVIEWAPPL0O1 [ = |& s

Fie Log< Specal Development!

©_Main =

King Mongkut ‘s Institute

Technology Ladkrabang Main Page

Automation Engineering

Feid Lover Control Level ystem | [Process Status - NI e
Level of Tank : | 104.9609

Stop Emergency

HH :

Hi [ w ]
R

Storage Tank

T e C—

PID Tuning Devices Detail

E . € @ WA |9 R FEC W 2

JUN 4.11 n1sivuadn HH/H/L/LL dwsunisudaieussaui
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InTouch - WindowViewer - \\W2012R2\74 M2 R2-SINTOUCHVIEWAPP_ 001 L= o =

Fie Log< Specal Devel
F_Main

King Mongkut 's Institute
Technology Ladkrabang Main Page

Automation Engineering

Field Level : Control Level System Process Status : Setpoint : | 50

R = Level of Tank : | 49,3247

Start Stop Emergency

— o N
B © U e

Differential pressure transmitter :

PV Status :

PID Tuning Devices Detail

E « ¢ | P|H|Q|@ B FEEE auem

SUM 4.12 N15YNNUREIRINATLAAINITUALABUTEAUL LN

=) Infouch - WindBwiiewer - \\W20TZRASM_MZR2-SINTOUCHREWAPR_001 | = o =
[er—

F Main |

King Mongkut 's Institute

Technology Ladkrabang Main Page

Automation Engineering

Field Level : Controf Level System Pro¢ < Setpoint:f | T % |

Level of Tank : | 50.17616

Stop Emergency

50.17616

32.76746

PID Tuning Devices Detail

B + € @2 |W|Q|w cRBFGEH wsem

UM 4.13 n1sivuadInnslneaiited
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InTouch - WindowViewer - \\W2012R2\74 M2 R2-SINTOUCHVIEWAPP_ 001 L= o =

Fie Log< Specal

F_Main

King Mongkut 's Institute
Technology Ladkrabang Main Page

Automation Engineering

Field Level : Control Level System Process Status : Setpoint : | 85

I Level of Tank : | 9814222
Stop Emergency

Differential pressure transmitter :

PV Status :

MV : 0.2084961
e

= . € @ | W |8 | - B & wem

5UN 4.14 nrsudaieutiienssuIumsiinMsinauiaun@dy

\'ﬂ InTauch - Window\iewer - \\W20TZRAS_FAZ_R2- SINTOUCHVIEWAPE_001

F Main

King Mongkut 's Institute

Technology Ladkrabang Main Page

Automation Engineering

Field Level : Control Level System | atus Setpoint: |

Level of Tank : | 8211742

Emergency

® O W

Differential pressyrateancmittor: |
>4

_ R Help

Storage Tank

R 3 g O Tuesday
. April 6

£ + € @2 |W|Q|w ~BFGET




Tugun 4.10 dulunihaouaninanan (Main Page) Usznaulusmedmmstiefidu Field
Level TduaniszauuinuaanszuIunIsAIVANSEAU wasdnundusurindiuuuindu Process Status
Wuagdsznaulumedumng 9 Seaanuuasans fedeluil

1. Uu Set Point TdUauseauvasdffens
2. Yu Start [lumsisunmshnuvenszuiunis

3. U Emergency ldlun1snganisviinuanidureesinnssuiunis

fnmnagidudrumadiurmeduansasifudauyes Differential Pressure Transmitter Huag
Usgneuludelusg 1 Fesandrgluen dedeluil
1. ﬂu‘ﬁ'lﬂugﬂ Differential Pressure Transmitter ﬁ?u%LﬁuﬁuﬁiﬁumummswazLﬁamaqé’h
gunsnl Usznauluiie 4 dwumdn ¢
1.1 dau Setup Aldlumsimundn HH/H/L/LL dnfumsudafioussduh (Uil 4.10)
1.2 dw PV Aldlunsimunen P, 1, D uazuanse PV, SP, MV, CV (5Uf 4.12)
1.3 du Alarm TguanssadnuInnIsiinnIsiisLiouusiayyiln
1.4 gy Help Muansdoyatiugruvesigunsol
2. U ACK MlumsvganisudaseuvesssuuiliiAndyaafndsld (Uil 4.13)

3. Uu Reset Wlumsidndionsyuaunisnaudannzunfnainaduifinszsuiunisasisunis

nulnuazsuduaunisiienisudassulu (U 4.14)
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A15199 4.1 HeAdunisvirnunigluminnsi®in Main Page

Button/Symbol/Value Description SCADA Function Result
Level of Tank To Display Tank Level Monitoring Success
PV To Display Currently Process Variable Monitoring Success
To Display Currently Manipulate
MV Monitoring Success
Variable
"Start" Button To Start the Level Control system  [Control Command Success
"Stop" Button To Stop the Level Control system |Control Command Success
To Emergency Stop the Level Control
"Emergency " Button Control Command Success
system
To Adjust Proportional Value In PID
Proportional (P) Control Command Success
Block
Integral (1) To Adjust Integral Value In PID Block [Control Command Success
To Adjust Derivative Value In PID
Derivative (D) Control Command Success
Block

Set Point (SP) To Adjust Set Point of Tank Level - |Control Command Success
PID Mode To Select PID Mode of PID Block  |Control Command Success
PV Status To Display Process Status Fault Notification Success
HH To Display Critical High level Alarm | Fault Notification Success
H To Display High level Alarm Fault Notification Success
L To Display Low level Alarm Fault Notification Success
LL To Display Critical Low level Alarm | Fault Notification Success

Device Fail To Display Abnormal Status of Device | Fault Notification

Meme: Weannaniun1sainsunsssuinvantiahisalain-19 ihlvldausaviimmaaey

Y1aantule

64




4.4.3. %11 PID Tuning

& InTouch - WindowViewer - \W2012R2\PJ4 M2_R2-SINTOUCHVIEWAPP_001 [ = [o =
e

FPID =

King Mongkut 's Institute

Technology Ladkrabang PID Tuning
Automation Engineering

Signal From Device :
Process Variable (PV) : 49.77581

Manipulate Variable (MV) : | 3255316 |
SetPoint (SP): | 50

PID Tuning : 77;—‘77T7L,H =T

Proportional (P) : | 1
Integral (1) :
Derivative (D) :

30716 PM 30816 PM . 31018 PM 31116 PM
482021 4962021 g 4162021 482021

PID Mode : ® J o

Main Page Devices Detail

¢ |u|a@|e SRS GO H wem

JUN 4.16 A1NN51TRDTULAZN IINUAAIHATINNTLUIUNTAIUAY

d‘ 1 [ 2/ a § 1 [y =
UM 4.16 U UUNUIADLEAINANITIULADING q ﬁ]ﬁﬂﬂi%U’JUﬂ’ﬁﬂ?’UﬂﬂigﬂULLa%ﬂJﬂi'W\I

Y

uansranseesaInnsrvmsiiielflunsuduussaniiled ldlunisaununszuiunsuszneuly
a8
1. Signal From Device:
Tngluduihfuasdasing o fuuanmalaeSeminuuases lesseluil
1. Process Variable (PV):
2. Manipulate Variable (MV):
3. Set Point (SP):

2. PID Tuning:

Tngludaniifuasasie g uuanmalaeSewinuuasas lafseluil
1. Proportional (P):
2. Integral (I):

3. Derivative (D):
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4. PID Mode: WWududildlunisuansluunnisinauvessaudendiled Tnsazdszneu
undenlnunisvinuusglnluansaniugvaslnuansvienlasivomn 2 wuie
1. Manual
2. Auto

A1919% 4.2 Hsndunisieungluntingdia PID Tuning
Button/Symbol/Value Description SCADA Function Result

%Y To Display Currently Process Variable Monitoring Success

To Display Currently Manipulate

MV Monitoring Success
Variable
Set Point (SP) To Adjust Set Point of Tank Level |Control Command Success
To Adjust Proportional Value In PID
Proportional (P) Control Command Success
Block
Integral () To Adjust Integral Value In PID Block |Control Command Success

To Adjust Derivative Value In PID

Derivative (D) Control Command Success
Block
PID Mode To Select PID Mode of PID Block  |Control Command Success
Device Fail To Display Abnormal Status of Device | Fault Notification

U9 L1099 NEaIUNIsAINITUNIIERY el Taladn-19 vialullanusavinnseaeuy
uneilangula

4.4.4. w1 Device Detail

] InTouch's Windowicer (IW2012R2(PI.M2 R2-SINTOUCHVIEWAPP 004 = | o .
Fie Loge Speris Dot

King Mongkut ‘s Institute
Technology Ladkrabang Device Detail

Automation Engineering
Manufacture ID : 380 Process Variable (PV) :
Software REV : 3 Manipulate Variable (MV) : 9092.148
Hardware REV : R Board Temperature : 27 65508
PV Unit : mmH20 Signal : 12018
HART REV: o ] Device Tag : LIT_101

Description :
Productor : Emerson Rosemount

Model No : 2051CD3A02A1ASEKEMSEQ4
Serial Number : 3644627
Device Type : pressure Transmitter

m FID Tuning

EFIEIEIRE = o [ anem

JUN 4.17 Yoyasiuavidunvesgunsel
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JUT 4.17 tudunihseaziesensng 9 veadiaunsal (Device Detail) A9 9 Mti1an
a 1 L2 1 lﬂy
LARSNALSENINUUASENN Faralull

1.Manufacture ID: 9.Signal:

2.Software REV: 10.Device Tag:
3.Hardware REV: 11.Description:
4.PV Unit:

5.HART REV:

6.Process Variable (PV):

7.Manipulate Variable (MV):

8.Board Temperature:

A1519% 4.3 Hsndunisiounegluniingiia PID Tuning

Button/Symbol/Value Description SCADA Function Result
Level of Tank To Display Tank Level Monitoring Success
pv To Display Currently Process Variable Monitoring Success
To Display Currently Manipulate
MV Monitoring Success
Variable

Manufacture ID To Display Manufacture 1D Monitoring Success
Software REV To Display Software REV Monitoring Success
Hardware REV To Display Hardware REV Monitoring Success
HART REV To Display HART REV Monitoring Success
PV Unit To Display Process Variable Unit Monitoring Success
Device Tag To Display Device Tag Monitoring Success
Board Temperature To Display Board Temperature Monitoring Success

Device Fail To Display Abnormal Status of Device | Fault Notification

Mnewe): Wesnanumsainsunsszuinvendelisalain-19 vilildansaimmesaeu

Y1aengula
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