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ABSTRACT
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TaRu N5¥UIUNISI0ITYQYIN AUUTEIIANARARLNG N1STaNMAD NISUANING LAY
Tusunsuilélunssuaunsiauagnsauaussiuresosmaslunszuaunsitduuuy
wauzdion lasiaagnin wavinduiladva lagld Ruead (SEMENS S7-300) saufu
TUsunsu Wonderware InTouch waglusunsudidushnandlunisdeansdoya (OPC) iife
usunuimuRNLarianuafiediy uaﬂmﬂﬁé’@lﬁmwﬂuLLasﬁ‘;meﬁ%’a;&amaﬁﬂﬁ
dnldlumsesinasuaniug mainuvesgunsaluazaninuindeuvasgunsainiiiauas
N1TuINfaY

2.2 msdeanslusugasmnssy (8]

sguunfifinsvenefuessanugramnssunuusalusiiun shlneluladnng
doanstoyamedugaamnsau (industrial communication) Seuddasnnlaedanisnts
ﬁaa1i%’agaﬁﬁmﬁuuazﬂﬁ’u%’auﬁwaaLLﬁiasﬁ'}ﬁu%ﬂﬁﬁﬂizﬁw%mwmﬂﬁqm NNITHAIL
welulad fe fimsthinalulagssuuansaumennldlunsdoasioya

PLC network Wunsdeanslunugramnssuguuuuniaiieteasuadrsdinanm
nsvhanuesiivead dagtuillétuodrauninats Vialuadesdnsuay arenmsudniiiu
sruUsalul

Sy Fobe ot :-u-‘sm [ i ke

U 2.1 PLC network (8]



Tnevilussuuansaumedmiunugramnssuiivarsuvaze UM UTY
msAnsedoastoyaidu 3 susy dail

L. sydulsenu (Factory level) Faasasoumquszdusslnudussdu
factory manage ua coordinating tJup3otnglussdiuuugn THdweievenisdearsiie
uAIMINUTeIsUUlAeswaMLA TaENN50TIUTIY FBeddy wasdaufuteya
MnAZaTnesng

2. szfuad (Cell level) Fsazmsoumquszivonlawdusedu system uas
control L*ﬁuﬁqwmqﬂﬂsaimvamaqszw \u Wead (PLCs — Programmable Logic
Controllers) uaglafid (IPCs - Industrial Personal Computers) Ssfinstodaansiulasssuy
11M351U Ethernet TCP/IP Intranet wa¢ Internet fayaiinisaswuuiduyadoya

3. seAUTaR (Field level) Faazasaunqusziuanlaudu s2@u sensor actuator
drnnndugunsaifiueneanun 1y Tugaduna-tendng (/0 Module) nsuddawas
qUnsalitasied war 11d7 finsindedeasfussuudludilasuszinanauuuiaiais
(Real-time) LLam‘JmiLLaﬂLﬁJé"au%’mﬁlaLLUU’au‘iaU (Cyclic Data Exchange)

FACTORY
LEVEL

|-~| = .
==00 @éam.@

i‘U’A 2.2 ‘iuﬂUﬂ’]‘iﬁ@ﬁTﬁ‘U@ﬁu‘U‘Ul‘uaﬂﬁ’]%ﬂi‘ih
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Industrial communication FrUUMS A0S ‘131; Q] ga

Factory level EtherNet TCP/IP

ARCNET, ControlNet, INTERBUS,
Control level
PROFIBUS-FMS

Process Bus Network ( Analog ) FOUNDATION field bus,
HART INTERBUS, LON, PROFIBUS-
(Rip o 1000 Bytes) FMS, PROFIBUS-PA

BITBUS, CAN, CANopen, DeviceNet

. Byte-wide data | ¢, /NDATION field bus, INTERBUS-S,
Field level i
Device Bus - : =
I (8-256 Bytes) PROFIBUS-DP. Smart Distributed
etwork
System(SDS), Modbus RTU/ASII

( Discrete ) Bit-wide data | AS Interface, INTERBUS LOOP. Seriplex

HosnN $ bits)

PouAnsesznInIsdeansiidyananourden hisiagenin uag Wtinduilas
Y4 3 JUMUUEL vussuUmuAnLarianinaliediu asiandlaluguves OSI Model @99y
auaneslulassainvesnsdeasineilunsdfidunmsdoansuuulsiaassy uag Wi

@

wiuRanUaalnsly Layer nsdeans faagnariluuni

s

Ua
119

2.3 Open Systems Interconnection (OSI) [9][10]

0SI Model LusnasguilligradeiaismslunsdedoyaainComputenadaanis
Nu Network lUfs  Computer 8nia3aanils Famnlaifinisfmunuiasgiunatandy
msautazldauiiiedfu Network #a  Hardware uag Software 104guan iy
auazdivie araindgmidessnnislianunsariausuiild

0SI 18y model TusgRunuidn Usznausie Layer #1499 7 94 uday Layer
adugimihimsvhauiudeya

OSI Model Waunlne International Organization for Standardization (1S0) Tud
1984 uazifuandaenssulunandniilddreddunisdearsszwing Computer Tnadod
199 0S| Model Aousiay Layer aziinsviteuiidudaszainiu dafussannsaoenwuy
gunsalvesudas Layer wuunanniuld uagnisusuugslu Layer nilsazlufinansznuy
iU Layer ﬁu‘}

7 Layer 84 OSI Model asnsauusldidu 2 nqu fie upper layers uas lower
layers



Upper layers Taasialuasidudruiiwmuilu Software Application 1ae
Usznaudie Application Layer, Presentation Layer Wag Session Layer

Lower Layer agifudruiivivuiiilunisdearsteyadsonsaswaunléivianuy
[
1y Software wagHardware

Application

Presentation Upper Layar

Session

Transport

Metwark

Lower Layer

Datalink

Physical

Ul 2.3 msutangy OSI Model [10]

0SI Model Usgnausie 7 Layer lnausias Layer 404 OSI Model agilntiiisnafugail

1. Physical Layer u Physical L?Jumia%ma@mauﬁ'ﬁmamamw WU AU
nalifh waznalndneg vesianiliidudonars naensudynuildlunisdedoua
AaanUAfi duualiluduiivsenaudegudnvaenanienineesats, gunsalidouse
(Connector), s¥fupunadnduaslaiin (Voltage) uardue 1y oSurefenmantfives
@18 Unshield Twisted Pair (UTP)

2. Datalink Layer %u Datalink L@u‘??w?'{a%maﬁamﬁéﬁagalﬂuu%ﬂa’m %uﬁﬁ&
lﬁQﬂLLUﬂaaﬂL‘fﬁJu{j&quaa (Sublayer) fi® Logical Link Control (LLC) Wag Media Access
Control (MAC) nsutsusnituiiagilidu LLc fuiisramnsoazlddu MAC umnsneiy
sanldldmanstu du MAC dhudunrsduiiunisiisafunenasanianioninegeildly
umsgrudmesidanaziniauis uaamsanisnisniniaggnilaunluniaaietislag
vitngnAnniatiy woansanisnenwiuduauavetiafuneansanianssny 1wy P
Address flazgnldaniludu Network iifonudaiauasufiuauysalvesnislddu Data-
Link ‘ld:

3. Network Layer Tuaniziity Data-Link TfennuawlafuLoniasamanienin us
msvhauludy Network aeldamuanlafuoninsanianssny asviauluduiosiduns
Weuseuazmsidenidumaimdoyassrnaaissaeuaiadlueiote

Fu Network galsfugnsiensteluuuu "Connection Oriented” Bghatiu X.25
¥ USMIUUL "Connectionless” 19y Internet Protocol Feldaulpedu Transport A28814
woeuUiMvanTitu Network fl¥ide madondunmaimdeyaludvansmaiidont
Routing



G'f’mEJ"N%@ﬁiﬂiiﬂﬂ@ﬁ‘lu%uﬁﬂ'ﬁ:ﬁﬂa‘uﬁ’m Internet Protocol (IP) Wag Internet
Control Message Protocol(ICMP)

4. Transport Layer luduiiiunluslaroasslusnsiideudnaadotuiidl
Tudu Network Tngfiuinsduganwiivinldiinanaindede udluuielusinneadlai

nsguatieanunmdanannazerfenisvinelud Transport filoiduntasgualios
AumNwY waraitaiuayunsldnutuiffe Tuvanumsavesiulussiuarsiey
(odu Physical, Data-Link uaz Network) snflunstasdluinsinsauuney mseziiia
anusiulalugaunlytugliuinsfdenslidu Transport &

"Transmission Control Protocol(TCP) iiulusinaaalutu Transport fidnsle
sufunniiga”

5. Session Layer 4u Session ¥wiiiad1anisideusia, n133nn1sseninenis
Feude uaznssinmsidendodih wad’ (Session) tumnefsnadonsoruludenssng
(Logic) szwinaaenaisansdu (1edes 2 tades) Fuilanslisndudesgaldauianely
agauinnisdeansdudululuwuy "Connectionless filadniuseudouseo [udy
seninansieanslutuy "Connection-less yne uiiaLfin (Packet) vasdoyaveiifoya
WAeriuiasowanemeiiJuifuineges nanysalludnuugvosaamneiiinisimiies
oghagndesasudu drun1sdeasluluy "Connection Oriented” agdpsfinasniluns
vedhiieliiinnisifouse viaiindursasludmssngduneuiinissu/detoya
wwFuduiy udnilonsiu/dsdoyaduiulunmaseduidesdinasuiunisuseghadted
wiansideusoas Megrevesnaitendeuuuiliudnsliinsdwsiiidostinisnavuneiay
Yaems mntufdaafimssiunmsunetisesssuvaunssituaiosmenide ity
ﬂﬂﬁgﬂﬁﬁiﬂ8L§M%UQ?ﬂLﬁ@ﬁﬂ?iﬁﬂ%’]&lﬁu%ﬂﬁ@:ﬁuwm nnduiogaununineledneniany
Afealimssidunsunsegiefiazdnnsidiensioastu Session fiflsruunsinmudeinilsle
defioyadaiunit "Dialog Management”

Simple Mail Transport Protocol (SMTP), File Transfer Protocol

(FTP) uag Telnet Wushetvveslsinreaiiflenld wasiinsvhauesaunguludu Session,

=b.

Presentation Ita¢ Application

6. Presentation Layer 44 Presentation 1#u3n1svinmsanasiuseniteans
Tuslareadialennsel (Syntax) #eglilunisiv/dedeya Wosmnilifimssusesdidhennsal
flagldsauiu mevihouluduifaiuinislumauateyamuiildsunsosvedie

7. Application Layer Hu Application Lﬂu%uuuqﬂmaquLUUﬁwaaq 150/08I 1Tu
Huiliu3nsvesdu Presentation (uazdudug lumsSeude) ileuszgndldusneg 1y
n15¥1 E-mail Exchange (n35u/dediud), nisleudnelna wianisuszgnaldauniseinu
\Sa8dy 9



Device Device
B
[ntermediate Intermediate .
node node =
(= & S

Peer-to-peer protocol (7th layer)

7-6 interface

7-6 interface

G|  Presentation f<------------————--S---—- Presentation 6
6-5 interface 6-5 interface
Peer-to-peer protocol (5th layer)

i e BT
5-4 interface 5-4 interface
Peer-to-peer protocal (4th layer)

1 Transport e e e e e L e e Transport 4

4-3 interface i
—— Network

3rd 3rd 3rd 4-3 interface
Network — — 5 I 3 NaRia 5
32 interface - 3-2 interface
2nd
= link k!

3
2nd 2nd
2 Data link *I Data l<— = Data link Data link 2
2-1 interface Vi st lsi 2-1 interface
1| Physical  J——>| Physical J<--»> Physical J<-->]
L 1 1

Physical communication

JUN 2.4 nsdeanssevninawesluluudiass OSI

Physical | 1

2.4 nmsaearsuuulfiagensv [9]

UJagUuimaluladliars (Wireless

v = o
9193wmemadulafay

doarsdmiuiatesidotauuuliangdesnisifisanuiinduniasiledadfu
Asdpemsianihunsgndsnuidglfiaiesfiomaiuiungin Power Module Fiag

Technology) inasviliiianisidunis
wWaeuwUaaluiennsg Process  Automation 8nasesienisilalanialiislainaasaeg
Tunsguaunsudsiiisluneleadn \laenArinnsiisiatgandndaaiesiiotauin wie

nelud
Hp‘-i .
-, ¥ Qap a8 \
e (] [ (e (] owes]
h I Pe‘\. h*
Tm n-ﬁnp.:u Vc-a;.:.. "'!.“_.M' b';:;.f:.:',""l*;'ﬁj
| Bbnciom | | Wnam Lowst || Wirnkean Oiweny | | Lowt dricn | | atoe Fostinens | "'"m

31]17% 2.5 HART devices, tools and systems

degnnuiiansomimalulagliangludszandld Toun
- ANSARRRMINANIUL VRS Relief Valve #3a On-Off Valve

- MSARMNANE LA D UTDUATDIINTHUY On-line

1

n15Usaiun158U (Over Spill)

N15IRRIINTsIvanayALAITaY Pipe line



- ufsmuiumisvemiinnudosummugdadiluvhauluesdunse

- msbindhenldverduaslunudentihpiuneufmesuuuilefiofivihay

- mshadedeanssewiminaulagiueiotigldaneluzuuuu VOIP (Voice
Over Internet Protocol)

anUnenssueieteveanaluladliangdmivnugnaimnssunudlaidu 2 seeiu
AD Wireless Plant Network uaz Wireless Field Network &aiinn5vinanusaufiu

Wireless Field Network Minalulagveshisiaasnin Feoguuninsgiu IEEE
802.15.4 Tughurud 2.4 GHz %q’lﬁtaﬁaimwmuﬁiaaﬁ'ﬁzﬁu%qﬁw Mesh Topology 1
wwdpafleausaziimuannsalunsviduneitd faelunardusdesies vivliaunsal
wiehdansoldrilunmeitinsisunddduetneg

Tuduves Wireless Plant Network tu shlaiasat1e@e Access Point 839191y
\Uu Wireless Mesh Uuannsgnu IEEE 802.3 a/b/y 1 %qﬁwwﬁwﬁﬁa&im%’agamn Wireless
Field Network wag Application #1439 mﬂwﬁwwm%’wdiwumuqmLtasﬁwuﬁu‘]
Tuviosmuny

OSI Layer

; : - Command Oriented, Predefined Data
‘ App“catlon Types and Application Procedures

Auto-Segmented transfer of large data sets,

| Transport reliable stream transport, Negotiated

Segment sizes

Power-Optimized Redundant Path,
NetWOFk Mesh to the edge Network

. Secure, Time Synched TDMA/CSMA,
Data L[nk Frequency Agile with ARQ

: 2.4 GHz Wireless 802.15.4 based
phySICal radios, 10dBm Tx Power

Ui 2.6 msdraBaliea 05 vedlasiaaeniv [10)

2.5 asdedswuunladuiladUs [4], [5]
wiliaduiladda Wunisdeansuuvaunsu (Series) odygrunineauuy

dosfiAneszninaniesdle dadussuumuauniosyuinaunioafioTales aunsauuany

< i P v & a o . =& o < o 1w o
anuiilunisdeansteyaldiluassviinfie HL Fieldous Fefimnuiilunissudadayai
s 31.25 Aladasedudl (koit/s) ueietrenldlumsdeusoszwingunininiesiietn
LU Luees (Sensor) wag Actuator AuniieBunaviaiing uay HSE Fieldbus w30
5EUUADAITAMILIIGS (High Speed Ethernet) fimnuiirlunissudedayaiiszdiv 100

= I a = : I W al - | 1 1 aal =]
wnzdanodunfl (Mbits) Lludaildlunisi@eusesenitmulsmvauidanuialunis
gy Wuead (PLO), syuudeyvauayiu (H1 Subsystem), miheifiudayasyuu (Data
Server)uagwiheiteusariugldan (Workstation) 1¥usiu laseadaasssuunmiinduilas
Uauanadaguin 2.7
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FOUNI

FOUNDATION Fieldbus HSE

Linking Device
PS

FOUNDATION Fieldbus H1

?ﬁ?’é@

JUN 2.7 lassadeveshiinduilanda

Wndnduiantaiduvaluladnisdearsiiauaui@nufe a1u150n52918

q
'
=

wiwaruaulugdu de q fegaslueiadnold Ui 28 wannsivieuiioussuy
indeaflefnililunsmusuuuuiiuarszuuntiaduiiadda fusiuisruuaiediedn
U Ruilddyymnsrua 420 fadueud zilguinaninismuguegiisaniun
(Controller) Way ﬁa'lUé’igfgwmﬁlamiaiwfmLﬂ%"mﬁa'?mlﬂé’wﬂwﬁquaaLmﬁwm
wuufdesh msmuaNIzgndInsInINMmunIitun dussuuniaduiiadiaagly
\evanedygrouduienninsnmuaunatavielea (Host) ludumiesilotafusnuazieluss
fse o U T,maﬁ]vﬁm‘aﬁwummﬁwﬁ"amumw%‘aﬁaﬁ‘ﬁuuﬁaﬂ‘luLLsiau’NmUﬂu (Control
Loop) Iwﬂsvmalﬂaama’lum’;aﬂﬂmt,l,maym emﬂmauum’lumimwummmaaﬂ’mﬂuma’wﬁ
wtuegfunnuaninsovesgunsait 4

Control System
Network HSE

. |
Controller Linking
Device
k Input/Qutput ‘
Subsystem
f ! L }u .
° ©
Traditional 4-20 mA Fieldbus
One V_aﬂaple Multiple Variables
One Direction Both Directions

1J 2.8 (n) lpssasaddeudisussminessuunissiiodauuupuiuniaduiias Ua
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g Control System .!

Network | HSE

| Linking I
Device

|
IContr J'l""fD

Input/Output | A0 |
Subsystrz;
H1
® >
420 mA

PID
E

Traditional Fieldbus

Control and I/O

requires extra equipmnet

Control and /O In
field instruments.

5U# 2.8 (¥) lassaadSeuiisuseninessuuiaiodio Talvuipuiurlnduiladva

2.5.1 Tuaanisdeansvasnninduilasis H1 [4]5]

Wntduiladda H1 §redsfalumaves 0Sl lusesudu Physical Layer, Data
Link Layer uay Application Layer laswuntuianvausznounie Physical Layer,
Communication Stack Wag User Layer ﬁ'ﬂgﬂﬁ 2.9 1py Communication Stack %%
Usenausae Data Link Layer Wag Application Layer & w$u User Layer Juszaudui
599TUMIVNUYB4 Function Blocks Way Device Description %"'a%uagjﬁ’u Communication

Stack uman faguil 2.10

OSl Model*

L4

Fieldbus Model

I e e e SR ST
USER USER
APPLICATION APPLICATION

APPLICATION LAYER

FIELDBUS MESSAGE
SPECIFICATION

FIELDBUS ACCESS

SUBLAYER

PRESENTATION LAYER

SESSION LAYER

TRANSPORT LAYER

NETWORK LAYER

COMMUNICATION
“STACK"

DATA LINK LAYER

DATA LINK LAYER

PHYSICAL LAYER

PHYSICAL LAYER PHYSICAL LAYER

* The user application is not defined by the OSI Model

JUN 2.9 n3gnedeluima OSI vaswlnduflana
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e

USER
APPLICATION USER Data
“‘“-——-\ﬁ_ﬂ___ \
FIELDBUS MESSAGE FMS
SPECIFICATION PCI USER Encoded Data
4 0 to 251
- N /
FIELDBUS ACCESS FAS
SUBLAYER FMS PDU**
PCP
N 4to ZSV
DATA LINK LAYER DLL Frame Check
PCI Goadilliy Sequence
w 5 5 to 256 2
PHYSICAL LAYER Preamble Start DLL PDU* End
Delimiter Delimiter
b 1 8-273 1

* Protocol Control Information

Fieldbus ** Protocol Data Unit

*** There may be more than 1 octet of preamble if
repeaters are used.

JUM 2.10 lassasraveslusiamealunmleduiasnia Hi

luguit 2.11 uanslassaseiiuguvesmsideusegunsaiumeiotonumalulad
wWiladuiladvailiva 2 wuulumsideuds fe

- Ua H1 vaum'ﬁv?iamiaszm'1qa;LJﬂ5fﬂsaﬁuﬂaﬁu‘%aqﬂmaﬁﬁuwm-mﬁmmmm

- Ufa HSE Wunmsifeusiesmugu ssuutos (Subsystems) Brugunsaiideuste
(Linking Device) Lﬂ‘i"mmw}u (Host) waziTourelufuainuoiniaes (Data Savers) uay
Workstation 4 9

Mnanwausamaluladvhilinduiiadia fignesnuuuliaunsoiudoyaasly
wspuainiesly vilinsidoyamnnszuumandnviildieuasasmntu umsiiuda
Anuasalumsuimsuasdnns fesounguluienadoulssszuninlssusieg lu
wiseteivdinanulnglsl Business Enterprise) vilnszuaunisudnnisgaaivnssuiig
il gsruudnluildhedy

Host

| HSE Fieldbus

I_ Linking

[ Device H1 Fieldbus

Device 1 Device 2

= & W

JUT 2.11 Tassadeiugiudmsunisifensegunsaifemaluladvhilnduiliadda
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2.6 Ethernet Network [9]
Ethernet Network 1Juin3etneidousiagunsaiwagresiinmedifiosu-dedaya Ald
aufueguwivanemlu gnadratuinlasanusuilessrig XEROX uay Intel Tl 1973
nthudaudd 1990 1uduan mne Rockwell léWaiun Ethernet Network 31lvsl
\38n731 EtherNet/IP(EtherNet  Industrial  Protocol) nnelél CIP Protocol(Common
Industrial Protocol) titelfiduiumisnvasszuumuaulugaamnssy ity fu-dedoya
sywinefluead wie quUnsalmuANELY

Programmable
Automation
Controller (PAC)

I‘FF[B

Human Machine )
Interface (HMI) industrial £C PC Controlier ~ Programmable

. i Logic
& | Power Monitor E] Controller (PLC)

. - W

w SO
DCS - 5 - Variable ' Drive
Actuator Frequancy Safoty
Drive Controller
Sensor (VFD)

Ui 2.12 iefetheidiousiogunsal Ethernet Network [8]

Application

Transport |

Real-Time

1/0 Control 5

Network =
a;,:;;;c?" IEEE 802.3 Ethernet

gﬂﬁ 2.13 0S| Model 994 Ethernet Network [9]

- EtherNet/IPCIP a@nansawisaanidu 2 Uszny Ao
1. Explicit message ldfiudayaiilusesaulaiioseian (time critical) Toyaay
QnawiIu TCP/IP Wuu Unscheduled mun15383909 Client/Server 1w Mda MSG
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2. Implicit message wiaiondndonilein /0 message wszlddmiudadaya
203 /O fildmnuddyFeanarlumsiu-dedeyafuodramn deyaavgnassiu UDP/P
WU Scheduled #1u¥393a1904A7 RPI #ifauun 1o Produce-Consumed Tag %39
qﬂﬂﬁfﬁﬁﬁﬂﬁiaﬁu Controller t1u Ethernet Module Profile

- Ethernet TCP/IP

Ethernet TCP/IP 1Huluslameaiifuinsilusasas intemet gunsnivigevus
wazgriawas Jadumalulagnsmuausziugegalulssny

Useifves TCP/IP Inudlaanainsyuuiaiatng # ARPANET Tud 1970 Salssy
mMsaduayumMsITsINATEnTIIna iU ssnaansgowing Iadinswaunaudumesgly
n3su-defeyaruszuuindotisathadumsnisilotuil 1 unsiay aa. 1983 Fausinganu
wszuueerns wasdliifistuegmaiiSendiuiussuudunesidn (ntemet)

- Industrial Ethernet

Industrial Ethernet Idgnitannisannuagldfdatiymiderduanudedoldd
s liifanesieuszuvgmamnysy wildlummsadmsuarudu§aves Industrial Ethernet
Aomslinuiiheuassmandiibiguiomndndasusiunaiadudiumn lugaduusn
Ethernet TduALfie33n137i38n31 CSMA/CD (Carrier Sense Multiple Access/Collision
Detect) ity Gelldadorluoanmsliamnsamanisainaniaglasutenn Seshimanzaud
NUAUANATLUIUNITHEAR

2.7 MODBUS TCP/IP Protocol [10]

Tuslanoa MODBUS (ulusimreatitenisdeansdonadunn/ionsinanay register
muluiiuead gnAnduuaziannlag USEM Modicon Uszinaansgeinini Jaquiufe usdn
Schneider Electric 11n5§1u MODBUS $198smailunaainnsgiu OSI Model Tutu DataLink
Layer way Application Layer Wity wangainu dunsulunisyiauvessedudi Physical
Layer gnansaldomainunasgulafls $avinl MODBUS Protocol iiuldsTareaiiifufifen
liuegraninsunugnainnssy

Other MODBUS+ / HOLC Master / Slave Ethernet I /802.3
i ; _ e Sy
Q. frepsicot ke ETA/TIA-485 Physical layer

3U# 2.14 Tassa¥ramsdeansuas MODBUS Protocol ¢nal OSI Model [10]
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MODBUS Protocol t{uluslnpoaiideutreine Wuszuula Luiidnldae amnse
FousouazWaunldie Sududulusinaeafiveniunas fouldfusgrauninaneluay
qramnssy Bnviedaanansathludsegndl$ldifugunsaidu 1wu Digital Power Meter, RTU
(Remote Terminal Unit), Remote /0, PLC uana1niifiasasdunisvinausiufuseuy
SCADA wag HMI Software ladnene

2.7.1 nann15¥as MODBUS Protocol [10]

Wslaraa MODBUS ldndnnisdoarsuuu Master/Slave lngluiaSotisaydl
Master loileesiufien @ulvailurenduisroufinneswioqunsaiianina HMI) wagi
Slave livaned lneanusafmusvinetargunsailfasan 255 tades uagaunsafisnua
Tnun (Node) I#nnfis 247 Tnus Tunisdeansifu i Master azdonhnisdesmeteyaldd
Slave Aewaus 9N Slave Faagnouaussnduan azhifinsdoanssenin slave fu
Slave meiues feuldlugunsalmndmuaufivesd Aneafivesuazszuulszuiana
Hoyarnen Tneillassairevearisumsieansioyasesy Tudiuves Address axszyfagunsal
fifdagniistoya ludues Function wseyfsmdsil Master dan5luds Slave andoes

iy My IuLeurdenuariinealus Slave luduves Data Aedoyafis Slave

daludain Master w3o31ndn Master deluda Slave uardiu CRC Check fedaureInis
m329geu error Liieatsnnuiiulaidivanunsansnaeuaiugnseswesioyals

MODBUS message
- e ————————t sl et ettt t——

Start Address | Function Data

End
235 char 8 bits 8 bits N x 8 bits 16 bits 2 35 char

Frame 1 Frame 2 Frame 3

N s T | T PO s T Ve OO

ré I

[ v

I ' ' '

e e e e V i

ot least 3 & char A beast 3 5 char - -
4 5 char

LT

Ui 2.15 gUuuunsivestuslanea MODBUS

Tuluslnmea MODBUS aeiidnuwmuznssudsoya 2 wuu Ao wuuuead (ASCI)
\Fend1 MODBUS ASCIl wazdayauuutavguaad (Binary) 15uni1 MODBUS RTU deiimanu
wansaAufinmsimuagUlLuuresgadeyanislusy

2.7.2 MODBUS TCP/IP [10]

MODBUS TCP/IP gnitmunduitothmsdeasuuy Intermet sldanusanfiu
gunIaliman Ethernet Device Tunisldnuszazdmsumsiiuans LAN Ao 100 wns lng
aansastevenesyeglunsdeansliningunsniiitedn Repeater wioluszuu LAN asi3ndn
Hub %30 Switch Faazanunsaifiuszezmaldsn 100 was yenanidianunsase Repeater
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Enlisain nsdeanslaely 1anusa 100 Mbps uazansaideusogunsaildll
fimauIu

Tunnsdeanssening MODBUS ASCI/RTU fu MODBUS TCP/IP a¢ldinanag Tunis
Ansouazulasguuuunsdeanstoya Tnunisdeansuuy MODBUS ASCIVRTU azilunns
Aeanseiunna RS-232/422/485 2ggn tnand Wasulidu MODBUS TCP/IP Litelildanuly
\AS8UY Ethernet

MODBUS TP fuszuuiiasianisdoasvosdoyaseninegunsainne flaguy
Fthernet TCP/IP Network s?iaaq‘tusaﬁusﬁ’u Application layer u OSI Model Tngazviuiind
lumsdawm3eu server uay client

dnfusuuuvrestoyaililumsdstivomn 4 wuu e

- MODBUS Request Lﬂu%’amuamﬂ client dsluds server ﬁUL‘@umiL?mﬁumi
Radadoans

- MODBUS Indication Lﬂuﬁaga%nn client daluda server

- MODBUS Response Lﬂuﬁagamn server dsluda client

- MODBUS Confirmation \futeyaiidaan server lUgh client iifoneuiunis
Rasodaans

msiiudeyaves MODBUS wile Master $osvadoya Toyaves Slave axgnifulily
A1 4 N Lay 2 msmﬁn%%ﬁum‘uaa’ﬁ'auauw Discrete fifuAn On/Off (Coil) wae
an 2 miwwvmumﬁuawauauw Register ‘m Coil uay Register nafifiansrafiidunuy
Read Only Wag Read-Write Immmavmawa“mauamwm 9,999 @1 Coil wmmmu
Discrete WaagfaggnirumIgsmunuy Address faus 0000-270E ﬂaaLUmawgﬂuaWﬂ 52
Register usaziveldiuil 16 On = 2 lud = 1 word wazdl Address Haus 0000-270E
LAY

M99 2.2 uanssegensiudstoyares MODBUS

Data Address Coil/Register Type Table Name
Number
0000-270E 1-9999 Read-Write Discrete output coils
0000-270E 10001-19999 Read only Discrete input contacts
0000-270E 30001-39999 Read only Analog input registers
0000-270E 40001-49999 Read-Write Analog output holding
registers
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2.8 NITUIUNTAYYIMUDUZEDN

Tuszuuresdiya i wousden Lfluisuuﬁﬁﬂisﬁw%qumazLf}uﬁﬁaﬂ%ﬁa 4-20
mA g e ¥adu 0% wihiunszua 4 mA waza ey 100 % wittunszue 20
mA wazAindeeglutag 0-100 % szduiusidudaduiunszua 4-20 mA

Analog Input Analog
Module 24V Transmitter

™1 ‘L
J M
-

gﬂ‘ﬁ' 2.16 Signal Transmitter

L)

NNFUN 2.16 sgldaeiies 2 1y Feaneilidudyyiu Output ¥oe Transmitter
waziluanevea Power Supply dmsudneidesassidnnseiindniely Signal Transmitter
Output Signal ¥09 Transmitter wuuilifudyan 4-20 mA Wit Yefvas Transmitter

LUUTAD Usgudndruiuaislunisinss

2.9 N3zUUNIIVRILSIAGEN

Lsiaa wunedis taSedreldaneinldiussuuiaiadie lddasdulussdnsniely
sruuasatedunedidnszuuiniotneldane (Wireless LAN : WLAN ) nunedanaluladi
frgldimsindedoansssninaedosnoninmes 2 ifowienguuosaissaouinseiannsg
doansiuld wdamsinsedeansseniaaissreuiuneifugunsaiinietisnouiumes
deduiu lnsusiranmsldasdyanalunsidense wisgldinduingduteananis
Aomsunumsivdsdayaseniniazihueinma mldlifesiuae dyyaunasiadalda
Waznintussuuiedodslfanelduiminlnihiuomaiiosudoyatmansseniuedos
panfunes wazsewiumsosneuianesiugunsalindetnelasaduudivdnlnihiennidu
ﬂﬁu%q (Radio) %38 Infrared Al#

waluladves Lisiaa duhlianmsidanslUldidusnunnuasduilifnaia
azmnaveinniuiesnnlifoshnsdeanglulunsldnudndouaziievinsdeansuuy
g5 anldlunisadedyaauuulianeves Emerson Fadunsvuusasmaluladii augw
Tadiaa thues

1UsleAoasnsv (Highway Addressable Route Transducer) Hunnsdeansnis
Fudedayaluguuuuiinearuneaeideuseuuy weurdeon Jududyarnnsdoasiid
anududeueyluaeidensodygna 4-20mA viliaunsaldnisdessuuy 2 fanslduay
ihlugmslieitenisdeansiu smart field instrument Tuslanea g150 Thanuigluns
doansogi 1200 bps lunsdifilifinssuniudyaia 4-20mA uagdamnsald host lunns
SwanAnnuAIneasn smart field device I 1-2 adarlatunit wasilosandaaia FSK

139427
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finnureliosveunadyyasanliliinssunmudayga 4-20mA Tuslarea HART §
dnvaziluuuy master/slave Ssvunemnudn gunsal smart field il slave azanansa
Ténouldfdeilodnisdeansinann master wiidu Tuslnaea HART anunsathunldldlumans
mode 191 M3A0ATTLU point-to-point Wia multi drop Tu smart field instruments wag
central control #38 monitoring system n1s8oansineld HART suifrtuldfdeiiofing
deansseminegunsal 2 Mitanunsald HART 1 slagunindrasiily smart field device
wag control u3a monitoring system Viesdeddarsduamuasnsdeureiiiy
1RIgINY dygraRineatrussydeyannngunsaifssenouluseanuzesgunyal
Teyansinsesigunsel viarainnisdinasieg msdeansseniigunsaifedyyinid
2 fdaaﬂzha‘[umsamﬁiﬂ%’ﬁhaLLasﬁﬂﬁmiﬁaaﬁﬁmﬁmmwga uenaniifednesanisldam
waznTUULsaB Y

WirelessHART
Gateway

WirelessHART Device
« Battery Powered
* Solar Powered
« Field Powered

-

Exsting non-HART
Control System

Ul 2.17 WirelessHART Technology

Assel Management
System

walulaglhiiaasin Jagtumaluladliane (Wireless Technology) fdavinlw
Anmsiudsunuadluasns Process Autoration Snedasnenisilalemaliis léindamnag
Tunsguumsuanitsliieglddn iesandrfniadisienganifieiesdlotaunnntootaey
shemmdulafiny dmiuieiasdefauuuldmedosninfissnuieduaiadiefadniudsd
famsiavindumsendsnuitdeliiefesfiomardufinnain Power Module Fsegnely
fsuliules

oo g as
2.10 nszurUNsYRINatuNadUa
Tullgtussuuniadloiauasnsmuaudmiugnainnssunseuaunsnaniings
wanniuetedeies iierauauesrudaInsInglivislusiuduuteya, Anudeiialsd

1%
=

VBITEUUMUANUAYANTTOUENTYINNUARNTY fdaduidavivssuunsdeansvionisds

[ as

drygrusgnianiesiofanarsruumunuiiludyyinnszuaninsgiu 4-20 mA Jald
= [y !

#111305995UTnANNEIN s ANTUTe AT allatar1e q tmadld eldnisuanildeu
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JoyasgninuaiesleinuaysruumuaniivszAnsnwinuntu wazielvsudsee q 9

i
@ I

sgluedasiloinanunsnagdarnmuuseing q fainaifaldainnsruiunsndauazainig
Aledunulnunisng 4 luassiimudsianduussuumunuiiendadeulugafufona
FeozfulstlovlodannlunisamadevaniugrouniosioTauasdailidldonuause
NurunUiuisuvedenthydldehaiivssaviam Sailanuduiuidosdmeiannseuy
nsdeansiitelvliviinanisivdetoyaldunniu ssuunisemusuuuy Fadva Fadu
waluladfildfinsthanldlunsdearsdoya naununisdeasuuuiflddudyaranousd
onmBINASHILdyaIUNSELE 4-20 mA wazidlafinsthsruumsdoasuuuiluldanuuds
feenansaviiliansuouansliidoudessnitedssiiofafussuuniuaulduananndud
anunsaanuaLarsIuILg (Cabinet) A Fsagviliviosenuaunansiivunadnasls Nasda
L*“f]uswumU@uﬁﬁﬂﬁm?aaﬁai’mLgasm‘Uﬂuﬁwnwﬁaaﬁiwdwﬁ‘uﬁaaéﬁ’ty@yﬂmﬁ%maau:uu
ansfiAmeuueietionisdeansifieriu fauanduguil 2.18

FieldBus Segment or H1 Segment

| |
[-'..'] ) ()

Trunk Cable

| | Spur Cable

gﬂﬁ 2.18 Two Communication Channels

2.11 Wuead (SIEMENS S7-300)

#wead (Programmable Logic Control) Lﬁuqﬂﬂiiﬁmuqumiﬁw’m%d
sz lnsneluiilulasusiwamwes (Microprocessor) Wuanpsdsnsiidrdy ns
fagdansliinszuiunisannsomueuldenednluiidu dosiulunavesfineaddaasin
ﬁauﬁﬂuﬁuwmnammﬁwm (Input/Output) tneliadasiiataniaisues (Sensor) 184
nszvaunsierinfulugaiuunn iwSesilotnavdsdyyunasgulitulugaduns uas
annsodamsliigunsaigavievaanssurumahandasdsnisiulugaiednadanisiagld
FUUINUIATFIULTUNY s‘z’ium’axﬂssmumiamﬂﬁaﬁqmsmuauimamaﬂauﬁﬂé’m"ﬁlu
TWsunsudlulufiuead Tulagiiuuenannfiueadarldaunuuifen (Stand-alone) wéass
aursodaldiusuiunateg ldde (Network) tianugunIsiaIuresszuuld
UsgAvEnimnniatugn
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fuoadifugunsaivilalvdnaiam (Solid State) fnuLuUasIN N15DRNLUUNS
vhawesiuead avadeiundnmsvinuresreuianesi NI UL Aueaday
Usgnaushegunsaifitiundn Solid-State Digital Logic Elements itelivinemuuaysadula
WuuaRdIn dnilugifiveadazlddmiumununmsvnuresaissdnsuaggunsainiely
Tsanugeanmnssu lullagiufiveaduenainanmsademahanunuuaeinléud aanunse
damsvhouuuseideslddetuegiulugaiivesiuresiiuead dulszneuneluiivead
Usgnaufenisanud1viin RAM wag ROM Fafignuanicsil

1. RAM (Random Access Memory) miganuduszamifaziiuumnedidng se
13 e ldiduetoyaitlofnlnay mesunazideulsunsuadlu RAM vildienn Famuny
fumslinuluszezmnasaaiaaiifimsivdoundamdlalusunsudene

2. EPROM (Erasable Programmable Read Only Memory) #iga1u3nvin
EPROM ~ flazdedlfindasiiofivavlunindoulusunsy nsavlsunsuinldlaelduas
dansihleanvsemnuanioun uwg Sednseilusunsungligymeudiniu Samnegdu
msldnuitlideaudsulusunsy

3. EEPROM (Electrical Erasable Programmable Read Only Memory)
mhsanudwiniflideddirdesfefiaslunsifounazaulusun Tagld3Emsvihanli
wiloufu RAM uananiuflisuiudesiiuumneidseslidolniu simazunenit udas
swAnauURfifvesia RAM waz EPROM 1 lifefuluntstoumdimsieiliinesd
ansndeuldlagldvenyinasiansusoninaavind gsewiwasuiodn simatic Step 7

SIEMENS

S 70

Ut 2.1

9 wthaslusunsy Simatic Step 7

9134 2.19 senviwsanunsadeulivateniw danmniildlunslusunsuivead
funessrudetulagliinasgiu IEC1131-3 Jd (PLC, 2551)

1. IL (instruction list)

2. LD (ladder diagrams)

3. FBD (function block diagrams)

4. SFC (sequential function chart)

5. ST (structured text)
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2.11.1 Tuga uauzden
luga wourden Wulugaiaiuiidevhousuiuiivead viliRueadarunsavinig

muAunsrUIuMskuuseilield laevaluud wourden vodluga wouzden duazeglu
sUuUluws (Binary) wazdimuazidonis 16 On

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit values 218 o g1 212 91 g0 39 A 2r s 2 2* 2 22 2!

JUN 2.20 awazBenvesdn uougdon [7]

dufnniianiluga ueusdon asuldduiluagiuuisvdnanunazaeas
ganuuuanli wauzden aunsadudnle Iumsmmmivmumaumvmaaum waugden
Bunmuas uouzdon o inm Asluga ueurden Suwaulasd wouzdon MniatesdleTaude
wuwesnsruumsivegluguuuuiinea dnluga weurion widnaulasiidnoaidu ue
‘Lizﬁaﬂ wieludennslgunsalanvheviendniheu Tnedyauiluga wousden Suwnsu

uuannsadeniulsvateuwuudelueg dugldnunsalviuluga wousdon du Tnedldu
Aoiaisaiawdiuazrewiuasiins iy inszasiindedanarnliuluga wourden

14

Fyanaiiluga wouzden Sunmannsnduldissil
1. Voltage transducers
2. Current transducers
- As 2-wire transducer
- As d-wire transducer
3. ARV (Resistors)

4. wsludula (Thermocouples)

’Luﬁwmﬁwuﬁ‘ﬁimaa wourden BunASUT UL Current transducers Feqgld
d’]‘lﬂ;ldd 2-wire transducer Wag 4-wire transducer mmﬁmﬁai’mﬁdaﬁmﬁ’uiuaa wougden
LﬁaﬁﬁgmwmﬁdammmLﬂ‘%‘lmﬁai’mLé"gL%’ﬂU‘Luhaa wauzdon duwaudimdmg i weugdon
%Qmmauﬂuﬁ’mmﬂmﬁ%mamﬁaﬁwﬁn%lﬂiﬂumsL%EJuT,UiLLﬂiuﬂﬁmU@m‘lﬁﬁuﬁuaa% Gl
Addmeaiignulasnudnivasnsaidonuiseandu 2 Ussiandnuduadlden da 2
Ussann thue Bipolar uay Unipolar ¥ 2 Ussuamifiidasaianeaiisnatuoonly #sdl



Bipolar Input Range

Units Measured Data word Range
value in %
215 o4 212 |02 |on g |29 |28 |27 [2¢ |25 [2¢ |23 |22 |20 |2®
32767 >118.515 0 1 v {1 o fo g1 g 1 [ 1 |1 | overlow
32511 117 589 0 f1 1 {1 {1 |1 J1do 1 1 |1 |1 |1 |1 |1 |1 |Overshoot
27649 >100 004 0 {1 f1 fo |1 |1 fo fo Jo |o o lo |o |o |o |1 |range
27648 100 000 0 |1 |1 o [1 |1 Jo [o [o |o |o [o |o [0 |o |o
1 0.003617 0 (o o |o |o |o |0 |o |o o |o o [o o |o [1
0 0.000 0 |0 0 [0 |0 |O |O |O |0 |0 [0 |0 |0 |0 |0 |0 [Ratedrange
-1 -0.003617 1 (1 1 |1 |1 v Jv a1 e |1 e 1 ]
27648 | -100.000 1 |0 |o [+ o [1 |o [0 |o |o |0 |e |o |o [o |0
-27649 | =-100.004 1 o o [1 [o fo [1 |1 |1 |1 [1 |1 |1 |1 [1 [1 |undershoat
-32512 -117 503 1 Jo Jo fo fo [o fo |1 |o [o [o [o |o |o |o |0 |™@nge
32768 [=-117.596 1 o o |o Jo [o [o |o |o [o [0 |o [0 |[o [0 [0 |undetflow
3U# 2.21 Bipolar Input Range [7]
Unipolar Input Range
Units Measured Data word Range
value in %
2‘5 214 | 213 | 212 21 2I0 29 2! 27 26 25 24 23 22 21 23
32767 2118515 0 |1 J1 f1 Jrodr 1 f [ [ 1 [ |1 |1 |overflow
32511 117.589 0 |1 |1 |1 Q1 Jr v ofo J1 i1 |1 {1 {1 |1 |1 |1 |Overshoot
27649 2100004 0 |1 |1 Jo |1 |1 Jo fo Jo o [o [0 Jo |o Jo [1 |range
27648 100.000 0 |1 |1 o |1 |1 Jo |o Jo [o |o [o |o |Jo |o |o |range
1 0.003617 0 fo o o Jo [o Jo |o [0 o |o |0 |0 [0 [0 |1 |Ratedrange
0 0.000 0 o Jo [o o [o |o o |[o o [0 |o |o [0 [0 |0
-1 -0.003617 101 |1 [ [ 1 11 a1 1 |1 |1 1 |1 [1 |Undershoot
4864 -17.593 1 {1 [r o |1 |1 [o |1 Jo [o [0 ]|o [o o [o [0 [range
range
32768  |<-17.596 1 fo Jo Jo o [0 fo |o |o |o [0 |o [0 [0 |0 [0 [Underflow

PINITIANG 0-20 mA way 4-20 mA M3l

E‘U'ﬁ 2.22 Unipolar Input Range [7]

22

Wosnnlassuildluga wowsben Bunsmduwuy Current transducers Fadiaas

System Current measuring range

dec hex 0 mAto 20 mA 4 mAto 20 mA

32767 TFFF [ 23.70 mA 2298 mA Overflow

32512 7F00

32511 7EFF [ 23.52 mA 2281 mA Overshoot range
27649 6C01

27648 6C00 20 mA 20 mA

20738 5100 15 mA 16 mA Rated range

1 1 723.4 nA 4mA +578.7 nA

0 0 0 mA 4 mA

-1 FFFF Undershoot range
-4864 EDOD  [-3.52mA 1.185 mA

-4865 ECFF Underflow
-32768 8000

3

U

=
7

2.23 Current measuring range [7]




2.11.1.1 Tuga wouzdan Sunn
lulwivertinwusililuga uouzfon Junagu SM 331; Al 2 x 12 Bit

(6ES7331-TKB0O2-0ABO) Fefinnianni sl
il
2

o~ @y tn &

8
=

aansasula 2 uwe
aunsndanviaveslusunsuduarmnsinlang

- ANUANANY

- nzualwvi

- AIANAUNIY

- QUUYH
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annsafvulusunsuanuaziBenldlunnazngues (9/12/14 Jn+

Fyanwal)

LﬁaﬂdﬂUﬂnii’mSuqlﬁﬁiaﬂfju‘&aa
ansalsulusunssilaseiiarnMsInsmagn1s e g vle
anunsleulusunsuasanisuanmad s unilves
asadeulusunsunstadomsarsauildidetnsaiaiundndmus
awnsansnlaiiain CPU wazusaiulvan (Load Voltage) 1e (laile

A5V 2-wire)

Tumsdeaeaniasestieinfiuiuluga weuzfon Sunn awsasenuguls

YUY 2-wire kag d-wire transducer

Currenl  Multip- Measuring

|
supply

/ Internal
compensalion

External compensation

|

M |

soulce exer  range module .m.,mo" 1L =

\ =] [20-_ ) |

M1 |.T 1

Internal L R |
I

mhum -

10{Comp +

L None

11 [Comp /M,

Electrical
isolation

20|M

CHO

CH1

+
/DE
ay

|
[ Equipoten-

= tial

\bonding

N

| -l

| Functional
| ground

JUT 2.24 msseanganiaTesileTasuiuluga uauzdon Buwe (7]

WUGLHR) - lun13ABLUY d-wire transducers fpiRe Compensate TAsgUUsY
w3erean8fiu (Earth Ground) sulwiiades 3,5,10 uarll nsmArdunisinvaluga
aunsonale Aemnsedl
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Measuring range Measuring range module setting
2-wire transducer 4 mA to 20 mA D
4-wire transducer +3.2mA c
+ 10 mA
0 mA to 20 mA
4 mAto 20 mA
+ 20 mA

JUM 2.25 nsdsArgunsinvesiuga (7]

2.11.1.2 Tuga wauzdon w1dnn
Tulasanuldluga wousfion o1diwngu SM 332; AO 2 x 12 Bit(6ES7332-
5HB01-0ABO) Fadlnguantm sail

L.
2

o B e

1l 2 vimaluntlangy
wmaInsanenu

- enedupuseding

- wdwadunszualiih
ANUazLdsn 12 On
aAsaleulUsunsEAATIELa MSTRT L NTIAT LIS
anunsanenlvwiihancPUkavlvanlamamnle
avfuayuiuysfifmusindlunousy

Tunsseaeanluga weurdon weanalidsugdnsalniunugainesiae
nszualnihanunsasomugulag

— 1L
) E
N/ /6\ 3Ot S
LS L 1 !
— : cHo
6 [Mana | !
ANA | !
5 ikl CTHE
C‘D 8 \
—————— o ' CH1
P ——
10 [Mana | ! iy
5= I+ gccl
n ~
SF )
A
[ \éj *
1
\
20 |M A
\ q\
\ S

Equipotential bonding
Functonal earthing
Internal supply
Electrical isolation

Backplane bus nterface

PEOOOO

Digital anaicg converter (CAC)

JUT 2.26 msdeanenluga uausden wiiwelidueUnssimuauaainese
nyzualuih



25

Selected type of output Output range

Voltage TVte5V
OVto 10V
+10V

Current 0 mA to 20 mA
4 mA to 20 mA
+ 20 mA

JUM 2.27 Yrvesdyarninaising

2.12 d@rufAnnuLazuaning (Wonderware InTouch)

® \\Wonderware
InTouch

This product is icensed to:

Company: King Mongkuts Institute of Technol
SN: 1351665

Expires: 1/15/2014

|0 Restriction: OFF

Locked To: 5095167

. Initislizing Application Manager ...

sU#l 2.28 TUsuAsu Wonderware InTouch
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3. Industrial SQL Server ugevsduiifidranvihnsdanismugiudoya

Application Components Usgnausig
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Fafirdealetislumaiannauussgnadnunninefitaglnmswaudeniieeduun

| Pl Pt B A et Sev e w18 00

8 Plant Slatus: ONLINE |
Teaiflaw  1047.6 Gasoo 8 B 2y & START
o OB yodd| Alwrnate
Setponts

Filter Plant Flow Control
GPIA Contrel ON

sU#t 2.29 uthasHM

2.13 gunsafifianlys (Rockwell 1757-FFLD)
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H1 1éf 2 w3e 4 dauedhdlnethawils wiavdusessugunsaigean 8-10 gunsaiuargsantes
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2.14.5 TUsunsy LinkMaster
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gﬂ‘ﬁ 2.31 N15¥1N91U4V919 LinkMaster
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OPC sne Tanunsafinsio wazuaniudsudeyasevinetuld Tnsil OPC server ldarusinu
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1. OPC ¥4 fiuead s7-300 fitod1 Kepware KEPServerEX.V5

2. OPC 184 RS-Fieldbus %877 rs.hseoleserver.0
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2.14.6 TUsunsu KepServer

Client Interfaces

Communications Drivers
JU#1 2.32 TUsunsu KepServer

KepServeridu OPC ﬁﬁmmﬁwa"uga‘lumsﬁamia N159AN13 N13 monitoring
uazmsAUALUNSH] Featfuayuguuuutoyann Ussam (Word, DWord, String, bit, Float,
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communicationlaediDriver Tdsnuainuanalunisyin Communication ﬁdgﬂﬁ 2,33
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[

Select the device driver you want to assign to
he channel.

e drop-down list below contains the names of
Il the drivers that are installed on your system.

Advanced Simulator

Alen-Bradley Bulletin 1609

Allen-Bradley Bulletin 00

Allen-Bradley Cortrol Logix Ethemet

Allen-Bradley CortrolLogix Slave Ethemet

Allen-Bradley DF1

Allen-Bradley DH+ 2

e Allen-gragiey Ethemet e
Allen-Bradley Micra800 Ethemet
Allen-Bradley Micra800 Seral 1
Allen-Bradley Slave Ethemet

m”ﬁom Redundant Ethemet m

. Analog Devices

Aromat Ethemet

Aromat Seral

AutomationDirect DirectNet

AutomationDirect EBC

AutomationDirect ECOM

AutomationDirect K Sequence

AutomationDirect Productivity 3000 Ethemet

BACnet/IP

Beckhoff TwinCAT

Bristal BSAP IP

Busware Ethemet

Contrex M-Series

Contrex Serial

Custom Interface

Cutler-Hammer D50,/200

Cutler-Hammer ELC Ethemet N

m

_'a:‘lJﬁ' 2.33 Driver 1n15¥11 Communication

2.14.7 RSHSE OLE Server

RS-Fieldbus i RSHSE OLE Server 1Ju OPC ‘lun’liL%aﬁJﬁia"fJ’aﬁi‘,aﬁ’U Protocol B
9 1t RSHSE OLE Server vzagnmulu software RS-Fieldbus 1neiiieiinis online
software RS-Fieldbus 9t{un15iUnnslde1u RSHSE OLE Server lasildiovas OPC Ao

rs.hseoleserver.0
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SU#l 2.38 RSHSE OLE Server

2.14.8 Modbus protocol

¥ welcome To Wonderware MBTCP DAServer
Setup

MBTCP 1iu OPC #lHidausiasening Wonderware InTouch way Modbus TCP
FBa¥URLYONUIT System Management Console  wanvniifanunsa Monitor
Ams1linesaald luseuinefiinnsideuse Tnsmisfinesiglatu auisngey
Address  fildausaudu MBTCP 1w oPC  #ldaulddns wazsimdilunisviinas
communication Imﬁlﬁwﬁauﬁiaﬁumu IP Address w84 Smart Wireless Gateway
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192.168.1.200 192.168.1.50 192.168.1.107

Ethernet
PLC-Controller HART Wireless )
‘ Gateway Bridge(LAS)
T sz 192.168.1.200 192.168.1 .1
_—
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Al/AO
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NNFUN 3.1 fyavesodnaneurioninaindidedyganausdon LT101 1Ty
WUU 4-20 mA seiiAuiinead Ju S7-300 deslugausuzden All andudygiuiasgnua
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]
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1. A1 low limit Tu g0 A
2. AnAan High limit Tudes Al

3. szuuRrgnindemeile ssuuaedygnadilygmtenia
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CPU | All

l

LT101
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Transmitter

JU# 3.2 Physical diagram va44uU Lauzon

Good/ Graphic/
Uncertain/ Diagnostic/
Bad Trend
A_Tagname

LT101
(PV)

5U# 3.3 Logical diagramves LUU Wauzden

93 3.2 wag 3.3 1WWIBMsiWendedyussnirsddyyaneusiondu Tuga
Al 3 fiuead ethdyaranldnuansiudayavesmsudafiou diu Tagname auiduns
detoyalufianfivewmuaudvirnu Weossuansanuzvesgunsalmatu aauzund wie b
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$7-300 i ’\”\’
CPU "

HART
Gateway

SR

LT201 THUM
Wired HART ~ Adapter
Transmitter

sUil 3.4 Logical diagram 84 lisiaassv

Good/ Graphic/
Uncertain/ Diagnostic/
Bad : Trend

H_Tagname

LT201
(PVISVITVIQV/
Public Data)

5U# 3.5 Logical diagram @@ lasiaagnsn
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LIT301
FF
Transmitter

Ul 3.6 Logical diagram 1839 Wtdaduilasta
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Uncertaimn/ Diagnostic/
Bad Trend

2 5 LIT301
( 1 (PV/Mode/
E L Status/etc.)
a o w
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Graphic Alarm Trend Database
.! n ! Scrip
‘ IF A_TagName_| == True; IF H_TagName_J == FALSE; IF FF_TagName_K==.......;
THEN Status == ........ THEN Status == ........ THEN Status == ........
END IF END IF END IF
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flaiduiiu - avdiiniauazdayavesiigunsal  Taegnidusiusuuazudnsanumsaihauyes
gunsnl Taens danstunadiou amdus Script) Tuuanwaly Graphic, Graph, Alarm way

2 ‘d o L o ) ! 2/
\iuteya Database uu HMI iiioanansaihldlduAluuassidunudeluld

3.1 P&I Diagram Ya9anwa1udlung

P& Diagram WhnweswauslunagnuiudauUasdndulumunisldauase msed
mMsUfuAsugunsalluninid Taslunszuiumsdynames hiaaensm Iévirmsiiugunsal
Wireless THUM Wag Smart Wireless Gateway W 1119101A1 @1unssuiunsdayia Wiaiie
Fuitadda ldvinnisdngunsal Temperature Transmitter aanly Taguuy P&I Diagram fiuAla

LuanlAnIugUR 3.9
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3.1.1 uuvu P&l Diagram 424n32UUN3
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8 7 | 3 I 5 [ a [ 3 | 2 1

3UN 3.9 WUy P&l Diagram 989n35UIUNI3
91n3UN 3.9 Wumsthiausiuy P& Diagram figunsalsauiiusis 3 nsvuaumsldun
wouzden liflaaein way WintinduiladUa Favis 3 nszvaumsillddiauensiu-dedoyadi

waneneiu lasanunsagivasidenvasluwnasnszuiunsisluided 3.2 - 3.4 daly

3.2 msAnwdeyauaznadauaunsal
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[
o =
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- Anwdeyauazifongunsliauves Transmitter, Control Valve, fikoad SIEMENS
57-300, Linking Device Allen-Bradley 311 Datasheet uaz #iu3nwiawizdulagaznainia
Foyauasgunsaling o luded 3.3 - 3.5 deld

- Anw3smslderulusunsu Wonderware InTouch, RS-Fieldbus, Link master, OPC
Server 14 9

- naasuAuniaultaures Control Valve TneldAinseualniih 4-20 mA sy
guUnsel FLUKE 744 U8 Control Valve Mifu uourden uas 879 uazdanainnidndaia
duiusiue Input w3all Control Valve Witinduflanda naaeulnenislaaAniulusunsy

RS-Fieldbus

3.3 M15ANLHIUNIVRINIEUIUNSH LD Uz ABN

gunsaimsinuaraluquitldlunszuiunisdygyrauousdonlasidegunsal

Mmaudlwauiiiog anunsageazdualdainiaide 3.3.1

3.3.1 WUU P&I Diagram 983n3sulunaeyaLeuzaan

HPING & INSTRUMENT DIAGRAMNO L
4 I 3 I 2 I 1

] | 7 I 6 | 5

5U 3.10 WUU P&l Diagram 103n33UIuMsdayanuauzden
91n3UN 3.10 Wuluy P& Diagram vesnsyuiunmsdyanuueusden lnethiauenis

lawzdugUnIninidiamsdygauauzden Famsihauresnsyuiumsdngaueusden 1
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v¢lvaring Tank 1 Wlaiailuti ned Differential Pressure Transmitter (LT101) Sasvéuth
wazaerdryann 4-20 mA ludsineadilemununazUsznanaifisuius Setpoint andud
Mnmsgnusznanavzgnaslududayann 4-20 mA iilemurIIEIRIUAL (Control valve;
Lcv101) wiedlsiszduinduluaiud Setpoint fisavualy gunsaliidenldlunszuaunis

fygnmeuzden uaadldmninisan 3.1

= '3 s [
A1919% 3.1 gunTalinsruIuMSag ML uYaan

No. Device Manufacturer Model IP
1 Computer TOSHIBA PORTEGE 192.168.1.200
(Engineering) M900
Computer(HMI) Lenovo Z500 192.168.1.50
PLE SIEMENS S7-300 192.168.1.100
Pressure YOGOKAWA YA11-SMS3 )
Transmitter
(LT101)
5. Valve Positioner YAMATAKE AVP200 =

- Tulnsanuillung ueurfan input Su SM 331; Al2 x 12 Bit(6ES7331-7KB02-0ABO)

@

A $udtyeyranduiuy 4-Wire Current transducers wagivustiwaamsiaidu 4-20 mA

=2

- ey ueurden output Ju SM 332; AO2 x 12 Bit(6ES7332-5HB01-0AB0) fivum
tusoftware Tianinsalvideyananendwneonuniunszualnih



3.3.2 Loop Wiring nszunun1sduqynuausdan

e e B s 3 B B L3
1 90 o 2 200 0 3 ) S B e 9 s

TERMINAL CABINET T e et

q
&
Q

APPOVED BY: Mr Pisit Sa-nguansakehai Date: 30/012014

DEPT: AUTOMATION ENGINEERING

FACULTY: ENGINEERING KMITL

LEVEL CONTROL LOD? ANALOG

SYMBOL & LEGEND

PIPING & INSTRUMENT DIAGRAM

4 | 3 | 2 | 1

5UM 3.11 wuu Loop Wiring nsguiumsatyanmikausdeon
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937 3.11 Differential Pressure Transmitter (LT101) sioidrifu Al Tugavasiiuead

=

Taeidonld CHO Fesaldnuudyarad 2 Fadidygranduvan wazurdumin 3,10 was 11
Judyrau dau A0 Tuga idenld CHO deldvuundyaad 3 Fedwaranduvainuay

[}

N dyy1un 6 Tdyayranduau Woswnmsreuuy d-wire transducers fadsia Compensate

Iiszuuie wisransnnasm saduddudesiendyaai 3,10 warl Lidide iy nsmean

8"1umﬁm‘na@‘[uﬂammmﬁﬂﬁ AN 3.2

P & 1 Y [
A9 3.2 m’mqmmumﬂGﬂhﬂauau:aaﬂ

Measuring range Measuring range module setting

4-wire transducer 4 mA to 20 mA &

3.3.3 N1T9RNUUUNITIALAZNITAIUAN
& ot
3.3.3.1 n13AAAY D/P Transmitter wuudyayaumauzdan

- ANTATUIUNATSEAUNSIALABAT A UAULANANY (Differential Pressure)

Maximum Level -

Minimum Level m_e-meee= -

8 IR,

D/P Transmitter

JUN 3.12 msaeuiisuniesiietnanuduianaiawuunougfen
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1NNMTIA A1 X = 46 cm, Y = 23 cm

PngdiAmanuaag iz Sedy 1,

#1 0% (Minimum Level) = Y'SG
= 230 mm x 1
= 230 mmH,O
i 100% (Minimum Level) = XSG
= (460+230) mm x 1
E 690 mmH,0

3.3.4 Wannlusunsueanisaruauuasnisudsifiowgunsel
3.3.4.1 sanuuulusunsumunuiieiiuoad
N1598NLUUIUILNTUAKDATYDINTBUIUNMTTY I ULBUL FON LaARIIY Flow

Chart msvhnulusunsumuaudme il
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Set PID Block to
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of PLC Send to
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LIT101 Send PV data |
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| Store PV data in DB1
i of PLC

N

Send data from
DB2 to PID block

"

Set PID Block to
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PID processing by
PV, Setpaint, Gain,
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2

Data from PID block
send to AO Card

Data from AO Card
send to LCV101

——

PID Block execute

Send action to
Control Valve

No

Have
Diagnostic
Alarm

<

—

End
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Store data in
DB34 of PLC

Send data to
Wonderware
| InTouch software to
Alarm: Bad

SF Alarm

| Send data to
Wonderware
InTouch software

’_ to Alarm: Good

Send data to |
Wonderware
InTouch software
| to Alarm: Uncertain

Send data to

| Wonderware
| InTouch software

to Alarm: Bad

Input data
out of range

nput data is
between

A\ 4

/\{utdata is
between

mA to 20.5 No

|
System Bit of ‘
range is trigged

Store data in
Datablock of PLC

Send data to count
number of alarm

f number o
count alarm is
lower than
2 per hour,

Yes

Aumbero

count alarm is
between

fnumbe%\

countalarm is
upper than
24 per hour,

Yes®

.8mA to 4m,

System Bit of
range is trigged

Store data in
Datablock of PLC

Send data to Count
number of alarm

fnumber o
count alarm is
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No

Aumber o
count alarm is
between

1{23 per ho
N

fnumber}\

count alarm is
upper than
24 per hour,

/e
2 per hoy

Input data
is "-32768"

Store data in
DB1 of PLC

Send data to
] Wonderware
| InTouch software to

Alarm: Bad

Wire break
Alarm

|

Send data to
Wonderware

InTouch software
to Alarm: Good
|

Send data to

Wonderware
InTouch software |
to Alarm: Uncertain

Send data to ‘
Wonderware |

InTouch software |
to Alarm: Bad

High&Low limted
Alarm

3U# 3.13 Flow Chart nsvhnuldsinsumuaunszuiumsdygnaueuzden
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MN3UN 3.13 glinueziFudunisihaunaiudaivaussiusiensivualnung e
udan PID TWiduluua Manual 99ntufsen Setpointdn Gain A1 Ti uagAl Td Hruldsunsy

YU

Wonderware InTouch lngdayavisvmmazgnifiulu Data Block vasiiueatuazazgnaadruden
PID vosfikoadndaniiu Transmitter avdsendyanssiuludafiueadanntufmuslvusuos
vden PID T ulnun Auto lasudan PID agviinsUszananaiazdertaanlud Transmitter
H1unda weuzden output (AO) vesfinead lnulloAdyarasedu SA1whfus Setpoint
vdien PID axdsdnyanndvindilanedl wasiilomdyainsydu Sailivihiue Setpoint u§en
PID asdsdynalindrdaiiniunieanas npaziinnsudaiou Diagnostic 1Andulaviaan
SFLED vasfioaiiavainetu dlardyannseiuifiangaesnaininasiirivun visanelndldly
nsdsdfyIusEAUARTIIAEIIY winnsudaiau Diagnostic \ntumsievaen LED va9 SF
ainaduiineadazvhnisitudeyanisudaiieulily Data Block uardsteyatulugslusunsa
Wonderware InTouch tlakand Alarm s#1nnsudaiioy Diaenostic Lﬁmﬁumswﬁﬁmmm
sviufievaresnaninasiimvuniinead agvimsifudayanisudaieulilu Data Block way
inlusinuReululunmsdnuenaniuzaes Alarm Tneasuiadu 3 @nus e Good Uncertain way
Bad 9 nuFedeAludslusunsy Wonderware InTouch Litouans Alarm minnsudaiiay
Diagnostic Lﬁmﬂ?}'umiwmalWﬁ’lﬂumsdaﬁmmwmxﬁmﬁm‘ﬁﬂqmﬁamﬂmﬁzycynmsﬁ’uwﬁﬁn
W 32768 Faargniivdoyalilu Data Block wesupadndsniniuasdernludslusunsy

Wonderware InTouch Liiawana Alarm
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[ [ 1 71 PVofLT101
| FB1 | N DB2
| Analog Control | 7 Scaling PV of LIT101

DB3
MV of LCV101

— DB12 |
1 # Setpoint of Analog |
T == 1 Plant |

LA <l DB13
7 PIDBlock |
l_ sl DB26
(hd | » Auto/Manual PID
'_"""““‘——‘ Block
DB29
—1 *—“l Fix range output of |
Loewdn 1 [ om0 |
Manual value of |
0B1 F—aa — i Lovio1 |
M < pBg L=
" Gain of Analog Plant
FB4 —
| DB10
> Scaling PID » .
Parameter Tiof Analog Plant
DB11
"] Tdof Analog PJantJ

FBs B33

> >
| Diagnostic " Bit High&Low limited|
|

[ Al

DB34

| JE— ¥ SEAarm |
‘ DBa5 | IR

High&Low limited |

count [ Dpeas
P Reset High&low
Alarm J

JU7 3.14 Tassahamadeumsauunssuiumsdyaiasueuzden lulusunsa Simatic

13U 3.14 uandlassaiieanisitendayavesudonlusunsulay OB1 ssfuuden
Uszmnanavidnlagazdsznanalugukuures Cycle Time (Uszananaiusey) daazendoyan
20

1. FB1 Juiledduudondl 1 meluudenazfilusunsumunuszfuvosuauzdon 3

Usznaulusie FC105 uay FC107 Fufuuden Scaling Value FC106uazFC108 daliuuden

£

Unscaling Value uaz FB41 w30 DB13 Fafluudan PID 4 FB1 azi3undayavin DB1 DB2 DB3

s

DBY DB12 DB26 DB29 uaz DB30 @4 Data block wiassvinninfgsd

DB1 WuvdeniilfiAuAdyanasefuvoinaiud

DB2 Wuudenildifudyaassivvomanudiiniunms scaling uéh
DB3 Wuudenildifvadyarailéainmsinasinuden PID

DB9 Wuudeniildifiudn Gain vaauden PID

DB12 \uufeniildifiudn setpoint vosuden PID

DB26 WuvdenildiAudayaraula/Aamun manual vasuden PID

s

DB29 Wuudendldidumdnygruiildainnisduinainuden PID wdms scaling

Y

DB30 Wuudendliifumdyyuvedvun manual vasuden PID vaswaIus
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2. FBa Wuilsdduudend 4 avluudenasdlusunsy Scaling parameter eUsznau
lUsheudan Diagnostic 1 FB4 9zi3undoyaan DB10 DB11 DB19 DB20 DB23 LazDB24 3

as

Data block whazfvinwin Nl

e

DB10 WuudenAltifuadyyiaves Ti veswaius wauzdan

DB11 WuudenilfifuAmdyy et Td veanaiusd weuzden
DB19 WuudenildiiuAdaawes Ti veanarusd Lisiaasnsn

o

DB20 Wuudenild i uAmdnuniames Td veanaud lifaasnm

7]

o

DB23 Wuvfeniildiiumdna e Ti veananud Whtnduilada
DB24 Wuufenildifuadyainnes Td vemwaus Wdnduflasda

3. FB5 Wuilsdtuudend 5 aeluudenasiilusunsy Diagnostic 184 wousden uas
lhfieasnin Faussneulude SFC51 e DB34 warDB355auudanDiagnostic 1 FBA 13
Sundieyan1n DB33 DBA5 uay DBAG B Data block witazdvuihdissil
DB33 \Huudeniildiiumdnyanames High&Low limit Alarm
DBA5 Wuudenildifusiuuadeaes HighaLow imit Alarm

DB46 \uudenildifumdmanildlunis reset Hish&Low limit Alarm

3.3.4.2 n1siniauly Process Alarm vaumalulagwauzaan

DBSB .DEX0
1]

"Processhl
arm".
AnalcgHiRl
CMP >R Axm
[ —
DBZ _.DBDO
"Analog_
Scaled"”.
Analog_
Scaled —qIN1
DRSS DRDO
"Processhl
armValue™.
RAnalegHiVa
lue 4 INZ

UM 3.15 vfiondds CMR >R
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nsyiReulunisududaunseuiunislundldnmsiSauiiisu DB2.DBDO wsaA1v89 PV
Alandsannnisuiuiisuandu 0 89 100 uad1 AU DB59.DBDO #IaA1sefuRfan swiAnnTs

- s

winfownnlIsuiisuiuudiederndyaauednnlui DB58.DBX0.0 Liiavhnsuduioun

HMI

3.3.4.3 n15n9auly Wire Break Alarm aaaalulad wauzdan

DB55_DBX0.
0
"HireBreak

"

WP ==| WireBreakhr

{1y |
L 1

PIWZ88 —{IN1

-32768 —INZ

31J17‘i 3.16 USonAI&: CMR ==|

nsvieulun13vin Wire Break Alarm TuiilldnsilSeuiisu PIW288 w3eavea PV
nldnnnisinssdivuesgunsal¥n fu -32768 wisAfiinduilalifidyyiaud1ini Al card ves

fluead uddsdeindoyanerdnaluil DB55.0BX0.0 ievinisudufiouin HMI
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A1519% 3.3 wanafaudsililunis Mapping Address serndlusunsa SIMATIC uaz

Wonderware InTouch vaanalulatuauzasn

Address
ScanRate
Tag name Wonderware Address SIEMENS | Data Type Description
(millisec)
InTouch
SuAdIMTERUYD
PVAnalog DB1,int0 DB1.DBWO DEC 100 -
walulall Analog
wlasnd g aiseau
level_Analog DB2,reald DB2.DBDO FLOATING_POINT | 100 vauwaluladAnalog
Wu 0-100%
Afldann NSl
valve Analog DB3,real0 DB3.DBDO FLOATING POINT | 100 p
- - Uo3UHN PID
Gain_Analog DB9 reald DB9.DBDO FLOATING_POINT | 100 Analog Gain
Ti_Analog DB10,int0 DB10.DBWO DEC 100 Analog Ti
Td_Analog DB11,int0 DB11.DBWO DEC 100 Analog Td
setpoint_Analog DB12reald DB12.DBDO FLOATING_POINT | 100 Analog Setpoint
valve_AnalogMan | DB30,real0 DB30.DBDO FLOATING_POINT | 100 Fadlamdamuu Manual
dudaviadaluun
Man_Analog DB26,x0.0 DB26.DBX0.0 BOOL 100 -
Manual vadugaan PID
SF_LED DB34,x0.0 DB34.DBW2 HEX 100 Um Alarm SF led
tusuauasanmin
count_Hilimited DB45,Dint0 DB45.DBDO DEC 100
Alarm High limited
tusmauatin e
count_Lolimited DB45,Dint4 DB45.DBD4 DEC 100
Alarm Low limited
21§ High&Low limited
Clear_Count DB46,x0.0 DB46.DBX0.0 BOOL 100 ad
arm

3.3.5 daulusunsuiiianisuanina
3.3.5.1 nsnuansNa(HMI)

drurasnsesnkuunTInINenswanaNalauaue Flow Chart n5laruy HMI

s A s 1 2/ 1 1
YoINTEUIUMIFYIUUEUEEIN MNFUN3LT was frediwemihang HMI Taeaznanlily

Wta7 3.6
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o L_bed | ¥ L_ea |
~
whn Detar

mrysany Status
~—P "Good Cascad”
| or“Good Non

Show Status | | Show Status

Show Status |
“Good" | “Good" | | “Googd"

- LA il ==

gﬂ‘r’i 3.17 Flow Chart M3l89u HMI nsguIumsseeiy

Ui 3.17 flimussEudunisinures HMI Teagdeadmiibng Log In iileld
User Name uag Password 1#gndas 1fle User Name waz Password gnies azuanaiime
Y89 Main %38 Wif19MENY84 HMI 1110 User Name uae Password liigndas azfansuana
wihans Log In wilewdiy Wehsndmiinans Main annsaidenmsauauldinasvhnisamunu

dygau wouzdon hismasin vWdinduiladda viavs 3 fyru Wedendymiufiaeyi

9
= ar U
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®539@8U Diagnostic Status 771 “OK” %3alu winld HMI 9guane Status “Uncertain” %59
“Bad” fudlunsmuanvesdygyn wouzdeon wag hiflaasnsy weviuadiegfu e Status
wans “Uncertain” #3e “Bad” T Operator Sun1snsavdeunuiinuninusvasidoni
HME Tdudadiou uaavhnisudlaldssuunduanldauldunaniuiy Woudluanufnund
Fouseoudn TWnm Reset Wadudunarlunisusufiou High Limited uae Low Limited vl
¥1N Diagnostic Status Uan¥31 “OK” WU HMI 3zuansdn “Good” daudilunisrunuues
Fynnamhatdinduiiadda dussviimsnsiadeu Diaenostic Status 31 “OK” vaelswuiy win
Lshfulumuieuly Status asuansdn “Uncertain” wie “Bad” 1¥Aandl Detail titonsivaey
AuRnUNAMuTIBagiBeait Status Idlans wdali Operator vnsuAloszuungusnldauls
Uniiuii ud2vinsnsavaeu Diagnostic Status 41 “OK” Twidnada Fannsviarunes HMI ag

¥iNMsA3I988Y Diagnostic Status liFayqauninaziinisUanssuiumsveinisniuqusyiu

3.3.5.2 Network Architecture

a | 3 | 2 | 1
Cn. Description
75| Power Supphy 6657307 1EADI ORKD

U [Contrailer 3152 PNOP
ENGINEERING STATION OPERATCR STATION

o 192.168.1.200 192.168.1.50

Tracitional /0 6657321 16-08a0| |

Tragitional 0 6E57322-18H01-DAAD]

Trad 57311802080

A0 [ Traaional /0 6€57332-54801-580]

ETHERNET HUB

" PLC SIEMENS 57-300 A
1921681100 | PS [CPU ARG

1 3 T ] 1

gﬂﬁ 3.18 Network Architecture 983an52UUNTEUNMLDULEDN

mﬂgﬂﬁ 3.18 wamada Network Architecture 989ns¥UIUNT&MLOULEan Tneil
qunsalilleousiauindeiy 3 gunsal Aol 1aTas ENGINEERING Station Tne IP Address #il4ifu
192.168.1.200 2.1A389 OPERATOR Station Tag IP Address 48 192.168.1.50 wax 3.fiuea
% SIEMENS 57-300 Tag IP Address A1 192.168.1.100 Faynnsidenseduideunaseriy
IAeU Ethernet HUB i 161
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3.3.5.3 Wswnsu OPC

- Wonderware SIDirect DAServer %38 DASSIDirect

f Wonderware SIDirect DAServer Setup - O

B LR

31J17'i 3.19 Wonderware SIDirect DAServer

DASSIDirect 8u OPC fldaumasening Wonderware InTouch waziloadvead
SIEMENS S7-300 M1#1994%191UN1U%8WII35 System Management Console 8n#l wanaindlds

@13150 Monitor AW Tiimeir199ld TusgnineninsWousie laeArmis1iwesnglédu

anunsagry Address Aldnusiuiu DASSIDirect 1y OPC fidausiafiusnu IP Address 1894
uoad SIEMENS 57-300 faguil 3.20

el 7' Mode Type:S7Cp  Dafimiter: . Iy
Hew 5% 000 Farameters

Dewis o | Do e |

Procerss Tope BTRE

= 57 Comacton S
£ How 57Cp 00 -

B Aeches R DASMETCR | Hetwarh Addeic (L EE HegoBaicls &
I Lo Viewer Local 1548 Fiemte St § [
(I I | CorvsctmPesauce. [7 ]

PLC Connacnly
T Varky PLC cormnechi®; when ro been i substrted

ey m snconds ko vesly the PLL commoindty secerdt

Rogly Tveout [%55 e
Commchonloact (3000
M L E verts

& Dwatie dt
 Erble siamen
© Enathe everts

Tme ciberence betmeen e PLT tme aovd
heull

SU 3.20 msiifesderusy IP Address 909iuaad SIEMENS S7-300
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The Ades View Help
«s 2@ - Hr

§ Acchastsa, System Managemant Conscle TN pame RO Status Vahwe Time Quality. Mgl Location STMigID  kem Errer -
B Daserver Manager  DB27.00 W TRUE  14043PM 0OCO $0002BC  New PortCpST000 New_S7Cp 000 ® R35S
4 B Detson Graup @ DB, st W 16 12843PM 0OCO 00T Piews PorlCpST. 000 New, S7Cp. 000 » Rz
| -a ‘P‘l‘ﬂhﬁ“ kb DBIL reat W 16 11943PM 00CO 1BC Pl PortCp5? 000 New S7Cp 000 ® RIS
| . £ Corliy s 0845, Dirkd W M 11043PM 0000 HO01BC Niew PodpST 006 Hiew $7Cp 00 ° R2sS
| .8 h*::,u 0B, Dantd W 3 1943PM DOC WOUIBC  New_PodCpS? 000 Hiew SICp, [ RS
| ] Clent Gronge & 0842 sl W 19 13943PM 0000 A002BC New PerCpS? 000 New S7 ® P28
] Sevetare & ou3 00 W FALSE  L1943PM 00CO 000C3  Hew PorCpS? 000 New 57 ® wass
| Bl Trwsactions 08X 00 W TRUE  12943PM 0000 M002BC  New_PeriCpS? 000 New, [ RS
| ; FITTe oW 13 11943PW 0000 O0013C New_PortCpS? 000 New 4 R2SS
] Messages # 080 L 1 13943PM 000 DOIBC New_PeraCpS7 000 New_S7Cp 200 P s
 [E] Device Groupt D83 s W 18 12043PM 0000 H001BC  Niew_PertCpS7 000 New_S7C2 00 P s
BCt & pux.00 W FALSE  14943°M 0020 WO0IDC  Nitw_PetCpS? 000 New S7Cp_ 500 4 sy
# G MchetiA DASMETCP  DE3,01 B FALSE  11943PM 0030 H002BC  New PortCEST D00 New_57C5_ 500 » s
A& Configurtion - Da% 02 W FALSE  14841PM 0000 SO00IBC  Piew_PortC pS7_000 Cp 000 [ RS

[ Diagrestics  Dex03 rw TRUE  11943PM 0000 H00CIDC Mot PortCEST D00 500 2 R2ss .
| Bl Log Viewer W 06304 rw TRUE 1194378 0aCO HO001BC biew PortCpST 000 Hew, 57Cp.000 [ LH
| DA 5 W TRUE 1194390 GO0 S0OZBC  ew_PorlCpST_000 Hew_S7Cp 000 E nss
| 08306 R FASE  11943PM 00C0 A00020C  Mew_PortCpTT 000 Hrw 57Cp 000 & RS
| #08%07 W FALSE  11841PM 000D HOCIBC  Hiew PonCeST 000 Hew STCp 000 4 s
- D8Y e Rw 3UTE 1194IPM 0000 H007BC  Mew PoriCpST 000 Hew 57Cp000 [ RS
080 reat) RW §LIIEM 0000 A00030C  Hiew PortCps7 000 Hew $7Cp 900 v s
& DBAY realt Rw B 119439M 0000 400028 Mew PortCpS7 000 Mew STCp 000 » s
i DE29 real Rw 8 12943Pm polo 4000 78C New_Port{pST 000 New, 57Cp_000 P L)
D003 reat Rw 15 1a843eM 0000 40002BC  Mew PertCRST 000 New 57Cp 000 B RISS
6 DB2 reald R 0 129259M 0000 Piew PertCpST 000 New S7Cp 200 RS
B DES reald W 0 14025PM 00C0 Pew PortCpS? 000 Kew 57Cp 000 R1s5
8007 rekt L A2BIE5  11925PM 00CO Miew PortCp5T 000 New S1Cp 000 RIS
8 088 el W 0 11925PM 80C0 New PortZpST 000 New S1Cp 300 R3S
| 8 D86 reakt W 190 14925PM DOCO Pew_PonCpS? 000 New, S7Cp 500 RIS
| B 0630 e ww 11925PM 00C0 New PortCpS? 000 New $7C0 000 R255
i & D816 real) W SHIM  11925PM 00CO Hiewe PodpS? 000 New $7Cp 600 RSS

f 2 L MOS0 AW FALSE  11943PM 2 7 P! I R - S

5UT 3.21 wihsauansmnues Address wadiiLoad SIEMENS S7-300

3.4 n1sAiuMsvRINsrUIUNsdganalafiaganin
gunsalmsiauazmuauiililunssuaunisdyarahiaasivldinidauUamans

luwmanipulaeiigunsnl Wireless iinAuan anunsagseazidualdainide 3.4.1

3.4.1 WUU P&l Diagram 2a3nszulunisdygnlasiadansn

8 | 7 1 3 | 5 | 4 L 3 | 3 | 1

H - ./ H
Y6 e m "
= @ -
I
G ! G
F F
YN\
£ 3
o D
— % i
Q? o
Y
c C
— t@—-ﬂh— —
vay
8 8
APPOVED BY Me P Sa-dguancaicha [oute 3o7m17203¢
— DLFT AUTOMATON INGNEEANG -
TACS,TY INGIRNG KT,
. LV CONTRO, LOOP HART A
ARG & LIGEND
FPNG & INSTRUMINT DAGRAM HO.1
8 7 T 3 I 5 I ‘ | 3 | 2 I 1

I
5UN 3.22 WUy P& Diagram aanszuiuntsdyiadlasiaassv
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1n3UA 3.22 Ifinausnuy P&l Diagram v8nszuiunmsdagialasiaasdn oy
dauemsdedyaanizrasnszuiunsdyyiahsiaassn  wiidu ndnnisiauves
nsgvuMsdgyaalsiaas v ﬁwﬂwavﬁ"}zj Tank 2 Imail Differential Pressure Transmitter
(LT201) Fasziutiuardenn Diagnostics W1u Wireless THUM Ul Smart Wireless Gateway
9 nus A Diagnostics 910 Smart Wireless Gateway 1114 lun1simsnzvidaly druan
Fruny1eu 4-20 mA fleanan AO Tugadaluda Differential Pressure Transmitter (LT201) iuen
é’ﬁgﬁgmﬁiﬂumsmwuLLaxa‘J’aﬁ'dshulﬂé‘a Smart Wireless THUMAdapter wawdiulwide iy
Smart Wireless THUMAdapter lun13iazdafn Diagnostic 1n8s Smart Wireless Gateway
mwnﬁ’uﬁwmnmsgnﬂszmawamﬂ Differential Pressure Transmitter (LT201) Agnadluaiunu
21@AuAN (Control valve ; LCV 201) iiledilssedudnifulunue Setpoint fifvusls

gunsaindenldlunszuiunsdygralisieaanivuandlddemisiei 3.4

A15199 3.4 gunsaildlunseuiumsszaumaluladlisiaaasy

No. Device Manufacturer Model I
L. Computer TOSHIBA PORTEGE 192.168.1.200
(Engineering) M900
Computer(HMI) lenovo Z500 192.168.1.50
PLEE SIEMENS S7-300 192.168.1.100
Pressure ROSEMOUNT | 1151DP3522M -
Transmitter 7B4L4P1I5R1
(LT201)
5. Valve Positioner SAMSON 3277-01102 -
6 Smart Wireless ROSEMOUNT 1420A2A3A4 192.168.1.10
Gateway
[ Smart Wireless ROSEMOUNT | 775XD1115WA -
THUM ADAPTER 3WK9

- lumsmurunszviunsdyaadisiaansn dazldlune wourdon Sunwngu SM
331; Al 2 x 12 Bit; (6ES7331-7KB02-0ABO) aAnsudyaunandunuy 2- Wire Current

transducers LagmuunteInIsIndy 4-20 mA



56

- dhueinnAludidimuna (Control valve ; LCV 201) a¢lupuzdon landnsu
SM 332; AO2 x 12 Bit;(6ES7332-5HB01-0ABO) e'i’defJuImgmLﬁmﬁ’uﬁ'umzuaunﬁﬁ’muzgﬂm

[
Leausaan

dl 5 ] ] 7 & L3
A15799 3.5 Msasgumsinlunalisiaassv

Measuring range Measuring range module setting

2-wire transducer 4 mA to 20 mA D

- Smart Wireless Gateway

Tulpssauifld Smart Wireless Gateway Tuns3ueh Diagnostic fidsu1a1n
Smart Wireless THUMAdapter I@lm’i’a;‘gmﬁa’aﬁu Smart Wireless Gateway fasioluil

1 Iﬂ‘iﬁx‘i"luﬁ‘l‘ﬁ Ethernet 1 w84 Smart Wireless Gateway Lﬁaﬁi’auﬁiaﬁmﬂ%ad Host
Toefliay IPAddress Ae 192.168.1.10 #an15197 3.6

m'i"la‘ﬁ 3.6 Default IP Addresses

Gateway PC/Laptop Subnet
Ethernet 1 192.168.1.10 192.168.1.12 255.255.255.0
Ethernet 2 192.168.2.10 192.168.2.12 255.255.255.0
Ethernet 1 (DeltaV Ready) | 10.5.255.254 10.5.255.200 255.254.0.0
Ethernet 2 (DeltaV Ready) | 10.9.255.254 10.9.255.200 255.254.0.0

2. Standard Terminal Block 19wesn Ethernet 1 lunisseany Ethernet [ @aufiu

& as

1A384 Host wagldlvnseuanssuuns 24 Thadralaiuinang aasun 3.23

24VDC

(nominal) Serial
~Power InputT r~Modbus— — NotUsed — r— Not Used —
2 ¥ |- ; K|B|[ s Is| =%

Case :

T ®D @S
o e SN B B e
2 Ethernet 2 Ethernet 1 L — NotUsed — | — NotUsed —

(Cavered) (Secondary) (Primary)

e

g‘l}ﬁ 3.23 Standard Terminal Block
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3. \n3eanaufiaimes ENGINEERING donldszuuuiRnis Windows 7 Professional

< a wa - ’ v w P
1ng1FonNTYULUHTRNSA Smart Wireless Gateway 5095 flann5191 3.7

A195199 3.7 szUUUURnIINTesy

Operating System Version

Windows XP Professional, Service Pack 3
Windows Server 2003 Standard, Service Pack 2
Windows Server 2003 R2 Standard, Service Pack 2
Windows Server 2008 Standard, Service Pack 2
Windows Server 2008 R2 Standard, Service Pack 1
Windows 7 Professional, Service Pack 1
Windows 7 Enterprise, Service Pack 1

- Smart Wireless THUM Adapter

Smart Wireless THUM Adapter Usznaumeaialu 5 iduusenaumeaisdidendo
@18 13170 (Ground) @neduns Ae aelvuinnszuanss anedm Ao anglwaunszuanss awd
917 Ao anedyyau uazanedindes Ae anedugiauin dnsulassnuildidenvhnisaeans
WUU 2-Wire lng@n1368551319 Smart Wireless THUM Adapter U Pressure Transmitter
(LT201) I¢ifa5udl 3.24

THUM Adapter

Wired Device

Green i e
- > EGround™.

Red e pnm——

. 2 (T} -
Black . o \ | i i l
St TR T Swert

White 4" ,' \PJ I upply-
Yellow ’/_!)\\ , \ J_ H

% % | Splice Connector :
L\ @-PWRICOMM | Load Resistor = 250 0
%

\ | P{‘
\ @ +PWR/COMM /

14-20 mA Loop +

5U# 3.24 Wiring Diagram WUy 2-Wire



3.4.2 Loop Wiring nszuaunsdgadlafiadanin

Smart Wireless
== Gateway

192168110

Zthernet

Ethernet ‘ HU3

D
< PLCS?-300
192 168 1 100

< MCDULE PLC [
3525148010880 R T - o] - EEEEFEEERER
331-7k802-0480 [F[= [~ [~ [= | [ =]~ |= | =| = T HEEE
— S Ard
- ST T 28 0 o ) o 1 0 1 S R s L 3 )
TERMINAL CABNET Rl Rl e F e e R [ o e R [ e e e e e s e e s e
S
w1

T ®
P kg

Vil
\___/ v

APPOVED BY. Mr Piuit Sa-nguansakchal Dare 19/02/2014

DEPT: AUTOMATION ENGINEER NG

FACULTY: ENGINEERING KMITL

LEVEL CONTROL LOOP HART

SYM3OL & LEGEND

PIPING & INSTRUMENT DIAGRAM

4 | 3 | 2 | 1

5U# 3.25 wuu Loop Wiring nswaumsayanalhsiaassv
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ﬂ’]ﬂ‘gﬂ‘ﬁ 3.25 Wunw Loop Wiring Diagramla§ta@andv Inedl Differential Pressure
Transmitter (LT201) Aagfiu Smart Wireless THUM Adapter Luy 2-Wire uazilaoduyniu
310 Smart Wireless THUM Adapter 8naaudu siaidiiu Al lugavesiivead lauidenld cHO
Fadeldundyarad 2 Sedidyaranduuan Lazurdryeyad aidudya ey LHGORE e
Smart Wireless THUM Adapter azgnasludis Smart Wireless Gateway nouukdl in3os

ABUTIADT ENGINEERING Fafsdayaainia Smart Wireless Gateway d2u AO lugadidenly

o o

CH1 seldunndygiai 7 Tsdyaanduvinuazufyaai 10 sewdhiu Valve Positioner
(LCV201)

3.4.3 MIANUUUNITIALAZNITAIUAN
3.4.3.1 n15AAAY D/P Transmitter wuudymalasiagansn

- ANSANURNANTEAUNTTINLABASAIUAULANANY (Differential Pressure)

Maximum Level -

Minimum Level __=se-== "'A'

D/P Transmitter

JUN 3.26 misaeuiisunIssliotrrnuiuunnsrauulfieasiv



INNNTIA AT X = 46 cm, Y = 23 cm
1198l ANUa T IWI(SCI Y 1,

# 0% (Minimum Level)

7 100% (Minimum Level)

1}

690

Y+SG

230 mm x 1

230 mmH,0
X+SG

(460+230) mm x 1

mmH-,O

3.4.4 W lusunsuiansaavasLasnsudiiougunsal

3.4.4.1 sanuuulUiunsuAIuANAEALDad
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nseenuuulvinsuiueatssnsruiunsdyanabsiaaesn waneiy Flow

Chart msvhanuldsunsunuaudsweludl



PID Block is
Manual mode

Set PID Black to

A 2

Set Td in
Wonderware
InTouch software

InTouch software |

(Default) Manual mode |
Set Setpoint in
Wonderware InTouch |
software between 0-100 |
Set Gain in | SetTiin
Wonderware | Wonderware

InTouch software

Data from
Wonderware

InTouch software
Send to DB18, DB19
and DB20 of PLC

Data from DB18,
| DB19and DB20
| of PLCSend to

PID Block

| Set PID Block to
|

Auto mode

LT201 Send PV data

to PLC by wires |

‘Store PV data in DB4
of PLC

Send data from
DB5 to |

PID block |

PID processing by
PV, Setpoint, Gain,
| Ti and Td parameter

Data from PID block
send to AO Card

Data from AO Card
send to LCV201

R 2

PID Block execute

Send action to
Control Valve

Have
Diagnostic
Alarm
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Diagnostic from’

ir
wires No

Diagnostic
from Smart

Wireless
Gateway

Yes

Yes
X
No
Yes

Store data in
DB34 of PLC

Send data to
Wonderware
InTouch software to
Alarm: Bad

—i SF Alarm !

Send data to
Wonderware
InTouch software
to Alarm: Good

Send datato
Wonderware

InTouch software |
to Alarm: Uncertain

Send catato
Wonderware
InTouch software
to Alarm: Bad

Input data
out of range

System Bit of |
range is trigged |

MR S

Stare data in
Datablock of PLC

Send data to count
number of alarm |

f number of
count alarm is

lower than
2 per hour,

countalarm is
upperthan

System Bit of
range is trigged

Store data in
Datablock of PLC

Send data to Count |
number of alarm

count alarm is
lower than
2 per hour,

Input data
is "-32768"

Store data in
DB4 of PLC

y

% InTouch software
es
to Alarm: Uncert:

Wire break
Alarm

Send data to |

Wonderware
InTouch software to |

Alarm: Bad

Send data to
Wonderware
InTouch software
to Alarm: Good

Send data to
Waonderware

Send data to
Wonderware
InTouch software
to Alarm: Bad

| Alarm

High&Low limted |

| |
|

| |

>; ;1
{ End |
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Data from LIT201
send by Wireless
THUM adapter to
Wireless Gateway

¥

.
»
e\ :

x| A X

/{ .
7
ﬁnnsvk e S /B‘tt ™ uVALuE\LW_
< MALFUNCTION SATURATE -<PVHEALTHY 7 ONLINE OF LIMITS

active active

Not active Not active - \aclive
/ ™~
Yes Yes Yes Yes Yes

A 4

}\ N

Bit
coLp smnr\ < CONFIG CHANGE
active active

»
fie ®

it CURREN

| Datafrom Wireless Gateway |
‘send to Wonderware InTouch
software to Alarm by Modbus

Data from

Wonderware InTouch |
software send to DB36
| of PLC

T
( End )

N
JU# 3.27 Flow Chart msvhauldsunsumuaunszuiumsdyanlisiaaensin

13U 3.27 fldnuesBudumsihvunaiudmuausziudensfvuslnaves
uéon PID Widuluua Manual andudadn Setpointdin Gain A1 Ti wazAr Td Wulusunsy
Wonderware InTouch Tnsdfayarismunazgnifivlu Data Block wes PLC uazazgnaadiuden
PID vasfineadudsantiu Transmitter Awdardyarnsedunnigaiivesd a1ndufmuslun
vosuden PID lMiluluun Auto  Taguden PID agvitn1susernanawasdiAiaanluds
Transmitter k1Un135A AO vasiineadlneiilardyaauseiu SA1viifuen Setpoint uden PID
sdedyanaliniaiidnni uazilordyyiuseiu dalivhiua Setpoint udon PID auds
Tynalvnaidadiutunieanas Tneaziimsusaudiou Diagnostic induillevasn SFLED ve4
finoadainetu AdyanaisEiufinvaeoena ninaeififivun anelndildlunsdadeyyiusz du
Andrgadenie vSeA &y duauNan Smart Wireless  Gateway m1nn1sudaiiioy
Diagnostic Anutmazmaan LED SF(System fault) v09 CPU ainaiu fuwaadagyhnisiivdeys
nsudaitoulilu Data Block wazdwdayatiulugslusunsu Wonderware InTouch Liteuana
Alarm MnnNsuAaiiol Diagnostic Lﬁmﬁumﬂsﬁwﬁ‘zgmmisﬁmﬁwqmaaﬂmnmmsﬁﬁﬁmumﬁ
weadazvhnisifivioganisudaioullu Data Block uagthluiudeulvlunisdnuenaniuz

Y849 Alarm Tneazuiady 3 @n1us A Good Uncertain way Bad 31ntiuisdeanludalusunsy
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Wonderware InTouch fiauand Alarm mnn15udaifiow Diagnostic tAsdumstzanglndilely
nsdediyaseduiatiyadens Adyaiussivasiinndu 32768 Fwsgnifudoyalily
Data Block vasfikeadndenniuazderludislusunsy Wonderware InTouch titeuans Alarm
mnnsudaiiou Diagnostic AT vANFyaELaTiN91n Smart Wireless Gateway 343U
A13190 Smart Wireless THUM adapter fiiausiafiu 1a5iaaansv Device Tny Wonderware
InTouch 923UAINAIN Smart Wireless Gateway lnel4 Protocol Modbus mﬂu;u%l,ﬁwﬁ'auua

n1sudaulilu Data Block vaifineaduazians Alarmalusinsy Wonderware InTouch

- 29NUUUTUITUNTUNSAIUANNSZ UAUNNS LISIAdEN ST

D4

PV of LIT201 ———
FB2 Al DBS
| HART Control _— 'I Scaling PV of LIT201
‘ 2| DB6 | ————
; [ MV of LCV201 .
| DB14(F84)
) PID Block
e
Gain of Hart Plant R —
| T IR | DB21 |
»  SetpointofHart |
‘ DB27 3 Plant |
. —> Auto/Manual PID |
| Block | [ B3
> Manualvalue of
TR Lcv201 |
oBl - | FC105 Fc107 Er——
Scaling Value —
FC106 FC108
"1 Unscaling value |
FB4 |
| 4 | o DB19 |
P Sl ® Tict Hart Plant
il i | DB20
Td of Hart Plant
FBS | el DB33
| Diagnostic | 7| Bit High&Low limi‘t-d! —
J N DB34
| e | SF Alarm
] | DB45 |

» High&Low limited

L count | DB46
» Reset High&Low
L. N |

Alarm

JUT 3.28 Tassafema@isunismununszulrumsdyaiadlisiaaansv lulusunsu Simatic

911307 3.28 uanslassarinisfondoyavesudenivsunsulae 081 auluuden
Ussinanavanlagavusvananalugluuures Cycle Time (Uszananaiusau) %qazﬁsm“ﬁ'agam
21N

1. FB2 Wuilaiduudenit 2 nmeluudenasiiiusunsuniunusyiuredhisiaasiv 3
Usznaulushe FC109 Fuduudon Scaling Value FC110 Fufuuon Unscaling Value uas

FB42 w3e DB14 duduuden PID d4 FB2 awi3undeyaain DBA DB5 DB6 DB18 DB21 DB27

o

WAz DB31 ¥4 Data block waagdvinvtnfnail
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[ &

DB4 Wuvdendldiivadyannsefuvasnaiud

1y
DB5 Wuudendldifivandny

QU EAUTDINUATIRLNTS scaling WD
DB6 Wuudenfilfifivedyanadldninnsruinminuden PID
DB18 uufenildifiuen Gain vesufen PID
DB21 Wuudenilldifiudn setpoint vesuden PID
pB27 WuudeniiliiiudyanudaAelnun manual wesuden PID
pB31 \uvdeniliifumdygiameddaun manual vesuden PID

2. PB4 Juilsiduudont 4 §adr9Bananthie 3.3.4.1

3. FBS Wuilentuudani 5 deanedaunainiidas 3.3.4.1

3.4.4.2 n1svindouly Process Alarm vaswalulaglisiagansn

DRS5e .DEXO.
z
"Processhl
arm”.
HartHiklar
CMP >R o
£y |
LY 1
DBS . DBDO
"Hart_
Scaled”.
Hart_
Scaled —{IN1
DBS9 . DBDB
"Processil
armValue”.
HartHiValu
e—{INzZ

JUN 3.29 [oulv Process Alarm voamalulaglisiaasnsn

mMsviRaulmsudaiounseuiuns ntldnsiwSeudieu DB5.DBDO wSamA1vad PV
Alaundinnisusuiisuadu 0 83 100 wd2 U DB59.DBDS wiaA15Liuidaanisliinnis
wisfauusuisuiuwdI ederdeyyraednnlui DB58.DBX0.2 tiiavhnsudaiaud

HMI
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3.4.43 n1sviieuly Wire Break Alarm vaamaluladldiagsnsn

DBSS5 _DRX0 .
1
"WireBreak

"

CMF ==| WireBreakH

{ —

PIN304 —IN1

=-32768 —{IN2

5U# 3.30 Geula Wire Break Alarm vaawalulaglasiaaensn

n1svideulunisvi Wire Break Alarm ludifildmsiSeuiiisu PIW304 wiSeavas PV
nldanmsinseiuvesgunsalin AU -32768 viarAnduidielaildyaoudand Al card 184

I e s

fwoad uidsderndynuednaluil DB55.0BX0.1 Wievhmsuda@eud HMI

A5197 3.8 wanwuysitldlums Mapping Address 5z#in4lUsInsu SIMATIC Uy
Wonderware InTouch vasmalulaglisiagansn

Address
Address L
Tag name Wonderware Data Type | ScanRate Description
SIEMENS )
InTouch (millisec)
_ Suendeyseaures
PVHART DB4,int0 DB4.DBWO DEC 100 o
walulad HART
FLOATING wasdgusERuTes
level HART DB5 real0 DB5.DBDO - 100 o P
- POINT walulall HART 1u0-100%
FLOATING AMLERINAN1SAIUILTDS
valve HART DB6,real0 DB6.DBDO = 100 :
- POINT uaan PID
FLOATING
Gain HART DB18,reall DB18.DBDO - 100 )

- POINT HART Gain
Ti_HART DB19,int0 DB19.DBWO DEC 100 HART Ti
Td_HART DB20,int0 DB20.DBWO DEC 100 HART Td

FLOATING
setpoint HART DB21,reald DB21.DBDO - 100 .
- POINT HART Setpoint
FLOATING
valve HARTMan DB31,reall DB31.DBDO - 100 S a "
- POINT Aulamamuu Manual
e wdatlalvum Manual
Man HART DB27,x0.0 DB27.DBX0.0 BOOL 100 .,
- Ya9uaan PID
SF_LED DB34,x0.0 DB34.DBW2 HEX 100 Um Alarm SF led
guiuuAiInaie Alarm
count Hilimited DB45 Dint0 DB45.DBDO DEC 100 . L
= High limited




A1919% 3.8 (fa)
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o ) Husauedinsiia Alarm
count Lolimited DB45,Dintd DB45.DBD4 DEC 100 )
- Low limited
Sidm High&Low limited
Clear_Count DB46,x0.0 DB46.DBX0.0 BOOL 100
- Alarm
Cold_StartDB DB36,x0.0 DB36.D0BX0.0 BOOL 100 Um Alarm Cold Start
U Alarm Configuration
Config CHGDB DB36,x0.1 DB36.DBX0.1 BOOL 100
- Changed
{n Alarm Device
Dev MALFDB DB36,x0.2 DB36.DBX0.2 BOOL 100
B Malfunction
Um Alarm Current
Loop_CurrDB DB36,x0.3 DB36.DBX0.3 BOOL 100
- Saturated
~ PV_HealDB DB36,x0.4 DB36.DBX0.4 BOOL 100 Un Alarm PV Healthy
OnlineDB DB36,x0.5 DB36.DBX0.5 BOOL 100 {m Alarm Online
PRI_VALDB DB36,x0.6 DB36.DBX0.6 BOOL 100 Im Alarm PV out of limited
Um Alarm Non PV out of
NONPRI_VALDB DB36,x0.7 DB36.DBX0.7 BOOL 100 iFsited
imite

3.4.5 dulusunsuiitenisuaniug
3.4.5.1 ns¥nuananalHMI)

diuvainiseenuuunsinmomsuanmavesnsruiunsdyyrahifiaasin

8198991U 98 3.3.5.1 Ineil Flow Chart A15¥1197u AUFUN 3.27 uay 10819909ntA1e HMI

lngaznanliluiden 3.6

3.4.5.2 Network Architecture

Uil 3.31

2

] a

1

B PLC SIEMENS 57-300
192.168.1,100

ENGINEERING STATION
192.168.1.200

OPERATOR STATION
192,168.1.50

Ethernet

On.

Description

5| Power Supply 6E57307. 1E401-0AR0

€U [Contraller 315.2PN/DP

DI | Tradtional 1/0 6€57321.16H02.04A0)

00 | Tradtional /0 6E57322.18HO1 0AAD]

A1 | Tradtional 10 BE57331.7XB02-04RD)|

4D | Tradtional |0 &157332 54B01.0860]

Smart Wireless

192.168.1.10

Gateway

3

Network Architecture w89nszUIumsduaaisiaassn



68

9IN3U7 3.31 uamaiia Network Architecture vasnssuaumsdyanailasiaasivlnes]
gunsalfidensoidrdhetu 4 gunsal Ao
0 Lﬂ%@\‘l ENGINEERING Station 1ag IP Address ﬁﬂl%}ﬁ"]u 192.168.1.200
2. \n¥89 OPERATOR Station Tt IP Address 7141y 192.168.1.50
3. oA SIEMENS S7-300 Tne 1P Address 7il#i8u 192.168.1.100 uaz
4. Smart Wireless Gateway lng IP Address 7il4ifiu 192.168.1.10 %mﬂm'ﬁ

WannpluiaunameiulagniIy Ethernet HUB e 167

3.4.5.3 Wsunsu OPC
- TUsunsu Modbus Tu Smart Wireless Gateway
Modbus 1¥u Open Protocol iyaraluaninsawaungunseinld
n1sdedns Modbus Tnglifes Feeldaneln 9 Modbus Faillu Protocol Huguuariesildadng

wnsvianglunngmamnssy tnedilaidulinedawos Modbus protocol fail

m'i'Nﬁ 3.9 Modbus function codes

Modbus function codes

Function type Function name Function code
Physical Discrete Inputs Read Discrete Inputs 2
Read Coils 1
B Internal Bits or Physical Coils Write Single Coil 5
Write Multiple Coils 15
Physical Input Registers Read Input Register 4
Read Holding Registers 3
Data Access Write Single Register 6
16-bit access Write Multiple Registers 16

Internal Registers or Physical Output Registers
Read/Write Multiple Registers 23

Mask Write Register 22
Read FIFO Queue 24
Read File Record 20

File Record Access
Write File Record 21



Enable Protocol
v AMS
¢ AMS Secure
DHCP
v HART-IP
Ld HART-IP Secure
v HTTP
¢ HTTPS
4 Modbus TCP
v Modbus TCP Secure
NTP
L4 OPC Comm
” OPC Comm Secure
9 Ping
[i<< First ][ << Previous ||  Search.
| submit |

u

= M Madbus
I 1 . .
| M Communication
| Ny CE
| 3 Import/Export
(2 g Point Name
lo001 | UT-302+THUMPY 1
boo11 | LIT-302+THUM.COLD_START |
kooz1 | LIT-302+THUK.CONFIGURATION_CHAN | .. |
o031 | LIT-302+THUM DEVICE_MALFUNCTION | ... |
laonan UIT-302+THUR LOOP_CURRENT_SATUI| .. |
0051 | UT-302+THUMPV HEALTHY .. |
4oos1 | LIT-302+ THUR ONLINE fisl
woort | LIT-302+THUM.PRINARY_VALUE_OUT <. |
lsoo1 | LIT-302+ THUH NONFRIMERY_VALUE O | . |
f<<First| | << Prevous | | Search |
| New entry |

|Delete selected |  Select | All| | None | | Emors

Submit

TCP Port

33333

32000

[s094

5088

B0

543

1502

11502

...

11199

1200

U 3.32 Protocol fianmnsaldfausaniu Smart Wireless Gateway

Page 1 of 1

2

:g"lﬁ'i 3.33 Protocol Modbus TCP Tunns mapping parameter Adpams
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A5 3.10 mapping tag 5¥1319 Wireless Gateway way Modbus protocol

Register Point Name Description

40001 LIT-302+THUM PV Ad R IBTEAU(Har

40011 LIT-302+THUM.COLD_START LIT-3024THUM §89n13 restart device
Tval (Power off)

40021 LIT-302+THUM.CONFIGURATION_CHANGED finswasunanisrermes
LIT-302+THUM

40031 LIT-302+THUM.DEVICE_MALFUNCTION LIT-302+THUM LAnA1mARUNR

40041 LIT-302+THUM.LOOP_CURRENT_SATURATED AndrynsduHart sindh dma)

40051 LIT-302+THUM.PV_HEALTHY AN MDY U sEAU(Hart)

40061 LIT-302+THUM.ONLINE A07UE N15 online Y84 LIT-3024THUM

40071 LIT-302+THUM.PRIMARY VALUE_OUT_OF LIMITS ANdry s AU (Har)e anuenaefiimun

40081 LIT-302+THUM NONPRIMARY _VALUE_OUT _OF LIMITS ANdyauugHaraonuenY i mun

- Wonderware MBTCP DAServer %58 MBTCP

-----

5Ufl 3.38 Wonderware MBTCP DAServer

MBTCP 1Ju OPC #¥idourasynine Wonderware InTouch wag Modbus TCP figias

MUY Software 183 System Management Console 8n#l wenanniifaanunsa Monitor

| a ¢ | Al < ] | a cd Wwd | =
ﬂ’l‘WTi’laJLiﬂ’e)ﬁ?m"mﬂlﬁlmwmwumiwama Iﬂﬁlﬂ’lW’l'ﬁ’]uLmW@%uu a’lmmﬂmu Address 7

THarusuifu MBTCP 1y OPC Aidlawsiofukau IP Address 783 Smart Wireless Gateway A3y

i 3.35



B3« ek Syt Mamagemas Comacie (WIN-

1% TP FORT 00 Hew Ml = o P
5 Medo Type: ModbnfLC  Detiomiter: . .
]
™ o ML 00 P s | oce Gres | Do s |
G AcheA DA wL! s S
4 G MchesnA DAETCP Wamos wapuss [T 16110 Pt et 0y

o £ Contguaton

2 £ Vo TCPR WORT 00
£ Voo Motboaiic

o (] Dugrmtics

gﬂﬁ 3.35 msourefuniiu IP Address 189 Smart Wireless Gateway

185 [Archarmnd, Symen Managemans Conscie (W TMG TOGOROLT Dk Lerrrs MaragerDrtat Grongrsscal Arche stod DL UMETCD | Dhagorncy Dorven Groupd HART]

g
e ww 100013
e w s0000)
oo W 100002 1
e W e
o a0 | e 100083
@ aoni W 000t 1
£ ow Mooy W41 oW 000es)
o [ Duapmictics  am s o >

Py ot fewct [

I Usa Concapt dmy mctoses Lorgd

e e o e

R Sy

[RS—

@ Une Concont dats sessns Pranil

H Sutzent e ok et

Fiodeborn [ 62 W6 =] Ragee i idghs I
g e he Fogee e

© Tl © b © Paeioe “ Bewy o
Wk 13 s

Ontsese puitcal mat [T3% Col e e

Aagee s S i e

a3

0003

gll‘ﬁ 3.36 NUFIUANIANTDY Address U89 Smart Wireless Gateway
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- WonderwareSIDirectDAServer %39 DASSIDirect 8148smnaiidad 3.3.5.3

3.5 msaniiunsvanszuunsayynnlinduilan s

gunsaimsiauazmuauildlunszuiumsdygramnieduiianda TatinnsdauUasm

audliinanidulaedn Temperature Transmitter 89NAINNTEVIUNNT @WNTOTUAEBYALA
Nnite 3.5.1
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3.5.1 WUUP&I Diagram va4nszulumsdysiundaduilanys
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e
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i
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o

~=0-=0==0==h==0-

~<0==0--0

APPCVID BY Mr Prsir Sa-rguaniabchad Date 30/01/2014

DEPT AUTOMATION ENGNEERNG ==

FACULTY ENGNEERNG KMITL

LEVEL CONTROL LOOP Foundation Fieldbut

SYMBOL & LEGIND

PPNG & INSTRUMENT DAGRAM NO L

5 1 7 T ¢ T s T ¢« T 35 T = T 1

U 3.37 LU P& Diagram vaanszuiumsdyaavnidinduilanya

913U 337 ihiausiuy P&l Diagram vasnszurumsvadaduiladda Tng
e sdedygimianizreinszviunisiadiaduiladia vy wdnnsvineunes
nszUIUNITIltuRanva ﬁwxlmamﬁ'ne‘j Tank 3 nedl Differential Pressure Transmitter
(LIT301) $assfurinazdeeluds Linking Device wazArINAIgAUTEINaNaAzgnalUATuAY
MéAuau (Control valve ; LCV301) el zR U A LA Setpoint Fitvualy qﬂnitﬁﬁ

wonltlunszuiumsdyaarhnlinduilanda wanddsimisei 3.11



A15199 3.1 gunsalfldlunssuaumssziumaluladvidinduilas s
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No Device Manufacturer Model IP
L., Computer TOSHIBA PORTEGE 192.168.1.200
(Engineering) M900
2 Computer(HMI) lenovo 7500 192.168.1.50
3 RUE SIEMENS S7-300 192.168.1.100
4. Linking Device Allen-Bradley 192.168.1.1
5. Level Transmitter ROSEMOUNT 3051 -
(LT301) CG2F02A1AMS
S6
o Valve Positioner DRESSER FVP110 -
(LCV301)
s Flow Transmitter ROSEMOUNT | 3051S3CD2A2 -
(FIT301) F12F1AA01DO
1M5
8. | Power Conditioner -
28 junction block phoenix FB-25PET -
contact

- lumsmuaunszviunsdyaruvdeduiladda dagld 1757-FFLD Linking

Device v04 Allen-Bradley \Jugunsalfisudyaramnann Differential Pressure Transmitter

(LIT301) wazdsdnyandlsh Mdrauay (Control valve ; LCV301 911



3.5.2 Loop Wiring nszulun1sayqy naliagiuiladysa

HUB

‘ Ethernet

Ethernet

Linking Device

PLC 57-300 ¥
192.168.1.1

192.168.1.100

T To+ T
Power Conditioner Trunk 1B2 B3 -
11- Ti- To-
C
B
APPOVED BY Mr Prsit Sa-nguansakchal Zum 19/02/2014 A

DEPT: AUTOMATION ENGINEERING
FACULTY: ENGINZERING KMITL

LOOP WRING FOUNDATION FIELDBUS
SYMBOL & LEGEND

PIPING & INSTRUMENT DIAGRAM

4 f 3 \ 2 | 1

d — o € @ ey § o
3U% 3.38 Loop Wiring Aseuiumsatyauviilintuilanva
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NNgUT 3.38 eziiuingunsaliadinduiiadta 3 & 16un Level Transmitter
(LIT301), Flow Transmitter (FIT301) way Valve Positioner (LCV301) %Qm‘?jlamfachua’m
Spur LUgi Junction Block (JB3) uagain Junction Block (J83) lUfs Junction Block (JB2) wa
Junction Block (JB1) mud1siu ’1uane Trunk dauﬁ‘ﬁ’m&a%gﬂﬁﬂﬂé’dﬁ? Linking Device lag

[densioane H1 91 Junction Block (UB1) Wnvesdtyey1eu H17 3 84 Linking Device

3.5.3 N1599NUUUNITIALALNISAIUAN
3531 nmsAaRe D/P Transmitter vpsmalulagwnfinduilasia Tu
AY2UAUNITIZAU
- MIATUIUAITZAUNTINIABIDANNAULANAS(Differential Pressure)

Maximum Level =

Minimum Level

D/P Transmitter

5U# 3.39 nsseumigumTolieinamuduwanaawuuntdinduianda

NI AT X = 46.5 cm, Y = 62 cm
dhavfimanuewimesendy 1,
71 0% (Minimum Level) = Y+SG
= 620 mm x 1
= 620 mmH,0
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XSG
(465+620) mm x 1
1085 mmH,0

1]

#i 100% (Minimum Level)

1l

3.5.4 W lsunsuienisarvauuaznsudaiougunsal
3.5.4.1 aenuuulusunsumuaNaIENILeaT
n1seankuulusunIuALEagUDINTEUIUNTSE QI Fieldbus WamakTy

Flow Chart msvihauldsunsumuaudssolull



Start

PID Block is
Manual mode
(Default)

Yes

Set PID Block to
Manual mode

Set Setpointin
Wonderware InTouch
software between 0-100

| Set Td in
Wonderware

|

InTouch software

R Z—

Set Gainin
Wonderware
InTouch software

SetTiin

Wonderware
InTouch software

e

Set DP Transmitter
mode to Auto

| Data from
Wonderware
InTouch software
send to PLC

Store data in DB39
and DB440

Data from PLC send
|to Rsfieldbus by OPC
server

Data from Rsfieldbus
send to Device by
Linking Device

»
L <

Data from
Wonderware

InTouch software
Send to DB22, DB23
and DB24 of PLC

Data from DB22,
DB23 and DB24 of

PLC Send to
PID Block

DP Transmitter

ode a‘sA/um/
Yes

v
v
LIT301 send PV data | | FIT301 send PV data
to RsFieldbus to RsFieldbus.
software software
J"_ . 4
[ | |
2|

~

Control valve ™. .

ode is Manual

Yes

Y

| Set Control valve

mode to Manual

Data from
Wonderware
InTouch software |
| send to PLC

| Store data in DBA1

Data from PLC send
to Rsfieldbus by OPC
server

Data from Rsfieldbus |

send to Device by |
Linking Device |
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| | s 1
! 2 3 J | 4 |
Y Y /
PV Data from RsFieldbus PV Data from RsFieldbus
software send to DB7 of software send to DB16 of
| PLC by OPC server PLC by OPC server

v .

Data from DB16 of PLC
| send to Wonderware
| InTouch software

Data from DB7 of PLC
‘ send to PID block

T

Set PID Block to Auto
mode

| Wonderware InTouch
software show value of |
FIT301

»

<
PID processing by

PV, Setpoint, Gain,

| Ti and Td parameter
//K

|
| Data from PID block ‘

.
send to DB8 of PLC | / Have
(- J Diagnostic =~ ——
N No
Alarm 7
Sy
Data from DBS of PLC | Yes
' send to Rsfieldbus by
| OPC server

" Datafrom
| Data from Rsfieldbus
send to LCV301 by

Rsfieldbus send to
PLC by OPC server
Linking Device N

; Store data in DB42,

DB43 and DB44
|

| PID Block execute | ‘ ———
-y
| Data from PLC send

Send action to to Wonderware
Control Valve

InTouch software to

alarm
" e
ri‘
/,’—"— = ey
( End )
N A

3U#1 3.40 Flow Chart mavhaulusunsumuaunszusumsduanuvindinduitands

13U 3.40 fldnuazBudunsvhnunaiudaiuausziudemsuuslnaves
vden PID Wdulnun Manual 91ndusiasn Setpoint A1 Gain @1 Ti wasAn Td ulusunsy
Wonderware InTouch Tnedfegaianunazgniiulu Data Block vesiiueaiuazazgndadrudon
PID vasfinaadudsaindu ns2vaouivum Al Block ves Differential  Pressure
Transmitter(LIT30 1 Uuluun Auto uaslnum AO Block vas11draruanlfifulnun Manual
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Tnegldnuazdsnuniu Wonderware InTouch Tnedayafanumazgnifiuly Data block ves i
uoaBuarazgndadi Rsfieldbus Fudy software #ldmugiu Linking Device lneld OPC
server 31niuRsfieldbus %E’id‘ﬁ’ay’a‘lﬂﬁ Transmitter 1agl4d Hardware @@ Linking Device
W& Nt Transmitter easduanssiuuliinead Tagld Linking Device Rsfieldbusias
OPC server 91ntuiiueadazsinisifiuedyaasedulily Data Block wazdstoyaludl PID
Block 9ntusmusluunvasuden PID Whlulmun Auto Taguden PID ax¥nsUsvinanauay

der1eenludy Transmitter Ingldf Linking Device Rsfieldbusiay OPC server neiilAdyeyod

I e

seiu Tewiiudn Setpoint Ufen PID azdsdyanalindrlanad wasdlormdygiuseiu 3
Anlalwifuen Setpoint uden PID agdsdaaldndndaiutunsoanas lngazimsudaion
Diagnostic intudaduaniuryes Transmitter ua¥n1s Communication Taga ziUdayaunan
Rsfieldbus @adlu software ﬁ‘l‘ifﬂ’m@:ﬁu Linking Device 1nifiuli7i DataBlock vosiusadlngly

OPC server uazdstoyaluWonderware InTouch tauanin1sudaiiou

- anuuulUsunsuMsAIUANNsEUIUNsHIn duiadUd

I |
.l DB? I

PV of UT301 | ——

FB3

| |

—» FOUNDATION >

Fieldbus Control | P —— LW of Lov301
| pEZE  f

Gain of FF Plant ‘ SO
>

DB15(FB43)
i | lock |
| PID B
DB25 ‘ “"""_J

Setpointof FFPlant =
et b T DB28 \
P Auto/Manual PID

DB32 L Block |
»  Manual value of

LCV101

0Bl —

| Fad }
—» Scaling PID ¢
Parameter

DB23

' Tiof FFPlant [ —
‘ N DB24
‘ "1 Tdof FF Plant

JUN 3.41 Tassafranms@isumsmuaunszuiumsdyauiteduilasntsa Simatic
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13U 3.41 wandlassadanisiendayavesudenlusunsulay 0B1 anifuuden
UszsnawandnlneazUssianaluguuuuves Cycle Time (Uszananaiuseu) dsaz Sondeayain
N

1. 83 Wuileriduudenit 3 aneluvdonezilusunsuniunusedures Fieldbus 3

Usznaulushe FBA3 w3a DB15 Fauduudion PID §4 FB3 axi3undayasin DB7 DBS DB22 DB25
DB28 uag DB32 %1 Data block udazivimindisad

DB7 uudendiliifurdyanasziureinaiusd

pB8 \JuvdeniiliifuAdyanadlfnnnsduiaanuden PID

pB22 \Juufeniiliiiud Gain vasudan PID

DB25 ({uudeniiliifiud setpoint vasudon PID

DB28 \uudenildiAvdyananda/slvun manual veaudon PID

DB32 Wuudenildifiumdyanavesinun manual vesuden PID

2. FB4 Wuilanduudeni 4 F981989un3niade 3.3.4.1

3.5.4.2 n1991 Process Alarm vaamalulagwiruiaduianus

. I
5
),
SIAMTIC $7:300 i - I
LinkMaster

gﬂﬁ 3.42 ms@euspsenalusunsy SIMATIC fu Tusunsy RS-Fieldbus

N3 Process Alarm vaamaluladwntunduilanda 19015 Mapping Tag 210
Rsfieldbus WU LinkMaster @y OPC snélafinoading Map #auus HILIM LO LIM wae

Alarm_SUM.CURRENT gaillusiudsifigadosiu Process Alarmueanaluladnnitiwduiladda
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A9197 3.12 wansiuUsiildlums Mapping Address sewinsTusunsu SIMATIC uay

Wonderware InTouch vadwmalulat wrdnduilanda

=

Address
Address Data ScanRate
Tag name Wonderware Description
SIEMENS Type (millisec)
InTouch
Fumdtyeunauszauaes
, FLOATING i
level Fieldbus DB7,real0 DB7.DBDO - 100 walulad Foundation
- Fieldbus
_ FLOATING AfildannnnnsAuau
valve Fieldbus DB8,real0 DB8.DBDO 100 &
B ~POINT wpudan PID
o FLOATING Foundation Fieldbus
Gain Fieldbus DB22,real0 DB22.DBD0O 100
_POINT Gain
- Foundation Fieldbus
Ti_Fieldbus DB23,int0 DB23.DBWO DEC 100 T
\
) ) Foundation Fieldbus
Td Fieldbus DB24,int0 DB24.DBWO DEC 100 Td
setpoint Fieldb FLOATING Foundation Fieldbus
DB25,real0 DB25.0BDO 100
us _POINT Setpoint
valve Fieldbus FLOATING
- DB32,real0 DB32.DBDO 100 S &
Man _POINT daimnalnuy Manual
_ DB28.DBX0. Wa w3aUalnuen
Man Fieldbus DB28,x0.0 BOOL 100 p
B 0 Manual #adugan PID
AdY RSN InE
) FLOATING -
Flow Fieldbus | DB16,real0 | DB16.DBDO —— 100 voavalulad
- Foundation Fieldbus
Foundation Fieldbus
FLOATING Level Transmitter
Tar ModelIT DB39,reald DB39.DBDO 100
- ~POINT Target Mode




A5797 3.12 (fin)

Address
Address Data ScanRate
Tag name Wonderware Description
SIEMENS Type (millisec)
InTouch
FOUNDATION
FLOATIN Fieldbus Level
Act_ModelLIT DB39,reald | DB39.DBD4 100
G_POINT Transmitter Actual
Mode
FOUNDATION
FLOATIN Fieldbus Flow
Tar_ModeFIT DB40,real0 | DB40.DBDO 100
G_POINT Transmitter Target
Mode
FOUNDATION
FLOATIN Fieldbus Flow
Act_ModeFIT DB40,reald DB40.DBD4 100
G_POINT Transmitter Actual
Mode
FOUNDATION
FLOATIN
Tar_ModelLCV DB41,real0 DB41.DBDO 100 Fieldbus Control
G_POINT
Valve Target Mode
FOUNDATION
FLOATIN
Act_ModelCV | DB4lreald | DB41.DBD4 100 Fieldbus Control
G POINT
- Valve Actual Mode
FOUNDATION
FLOATIN
DiagLIT DB42,real0 | DB42.DBDO 100 Fieldbus status of
G_POINT
Level Transmitter
FOUNDATION
FLOATIN
DiagFIT DB43,reald DB43.DBDO 100 Fieldbus status of
G_POINT
Flow Transmitter
FOUNDATION
FLOATIN
DiagLCV DB44,real0 | DB44.DBDO 100 Fieldbus status of
G_POINT

Control Valve
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355 daulusunsuitentsudniua
3.55.1 nsnudasua (HMI)
druraimseanuuunMANNeNsLARHAT 8 INSEUIUM TSR O W1iedu
NadUa §198amuiade 3.3.5.1 Taedl Flow Chart vy masuit 3.7 wae daeenses
wiheng HMI Tngaenanililusaded 3.6

3.4.5.2 Network Architecture

4 | 3 | 2 | 1

ENGINEERING STATION OPERATOR STATION

] 192.168.1.200 192.168.1.50 o

AD Tradibonal 1/0 &

JB1 | Foundation 3412/00-320-11

’2 Phoenlx Contact FB-25P-ET

83 Relcom Inc F259

ETHERNET HUB

Linking Device I W PLC SIEMENS §7-300
8 192.168.1.1 ] 192.168.1.100 i
— Power
Conditioner

¥ T 3 F] | 1

-

35U 3.43 Network Architecture 9a4nszuiunsdyaas vhavwmduilania

mﬂgﬂﬁ 3.43 Lamaile Network Architecture voenszviunsagin Wdnduilan
Ua Tneflgunsoliiiousiauindefiy ¢ qunsol Aa1.1n3ee ENGINEERING Station Tng IP Address
A410u 192.168.1.200 2.1A383 OPERATOR Station Tne IP Address W4idu 192.168.1.50 3.4
woad SIEMENS 57-300 lng IP Address #1ldifu 192.168.1.100 waz4.1757-FFLD Linking
Device Tnt IP Address #iléidu 192.168.1.1 Famnnisdeusedudeurafefulaeniu
Ethernet HUB L4 1617
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3.5.53 WsunsuOPC
- TUsunsu KEPserver
TUsunsy KePserver Wulusunsy OPC  wesfiuead lnuviinisideusany

lUsunsu Link Master Wasuvayadniiuead

Ll = & = Wm

SIAMTIC 72300 KEPServerEX . N
LinkMaster

JUN 3.44 wnunmmsiiause

= |
N5 aUnD KEPserver

‘F.e Edit View Tools Runtime Help

R = R G5 &1 5 | % 4 x| E

& &5 FF_Channel Tag Name Address Data Type Scan Rate Scaling Description

T FF_Device §Z ControlValve_Actusl  DB41.DBD4  Float 100 None

&7 ControlValve_Status DB44.0BD0  Float 100 None
EZContrcNa!ve'Target DB41.DBDO Float 100 None
&2 FT 101 DB16.0BDO  Float 100 None
€7 FIT _Error DB46.0BDO  Float 100 None
&7 Flow_Actual DB40.DBD4  Float 100 None
éZFIcw‘Marm DB38.DBD0  Float 100 None
7 Flow_Status DB43.DBD0  Float 100 None
@Flcw_Target DB40.DBDO  Float 100 Nene
e Lev 101 DBS.DBD0  Float 100 None
&Z\LCV _Error DB47.0BD0  Float 100 Nene
&7l Level_Actual DB32.DBD4  Float 100 None
7 Level_tlarm DB37.0BD0  Float 100 None
&7 Level_Status DB42.0BD0  Float 100 None
€7 Level_Target DB39.0BDO  Float 100 None
g ur_101 DB7.DBD0  Float 100 None
&ZUT Error DB45.0BD0  Float 100 None
EZSimm DB99.DBDO  Float 100 None
gmran DB17.DBD0  Float 100 None

sUl 3.45 msidouse KEPserver
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- TuUswnsy LinkMaster

LinkMaster
J
g ! ~Tag 1 ‘ OPC
| | ~Tag 2 | server
‘ ~Tag3 |
| : .

sUT 3.46 msldau LinkMaster

TUsunsu LinkMaster 1 OPC Bridging Software fivhwihfileusadoyasening
OPC 7149 Wianansafasie uazuanidsutoyaseninaiuld Taedl OPC server Aldaunnuy
LinkMaster is%un 2 73 ¢ad)

1. OPC 484 PLC s7-300 §i%971 Kepware. KEPServerEX.V5
2. OPC 994 Rsfieldbus $i@@31 rs.hseoleserver.0



El- B Local Machine
-l EmersonProcess.GatewayOpcServerDA3
;i Kepware KEPServerEX.VS
+{ll Kepware LinkMaster.V3
=-:@ rs.hseoleserver.
w3 AB_FFLD_BLK 1
i AB_FFLD_LGXC_1
@[3 AB_FFLD_RS_1
- FIT_101_AL1
[ FIT_101_BLK 1
-3 FIT_101_BLK_2
=3 FIT_101_BLK_3
(O3 FIT_101_BLK 4
w3 FIT_101_BLK_S
Ll LCV101_AO 1
[ LCV_ 101 BLK 1
- LCV_101_BLK 2
D LIT_101_AT L
[ UIT_101_BLK 1
£ LIT_101_BLK_2
[ UT_101_BLK 3
| - LIT_101_BLK 4
- Remote Machine
@ &% Custom Remote Machines

=W [Local Ma chine;
---;imgr;;;;nﬁ}l)cess.GatewayOpcs
B+ Kepware KEPServerEX.V5
D _System
- B FF_Channel
- _Statistics
-0 _System
= £ FF_Device
w3 _System
& _Statistics
@ 3 _InternalTags

G ControlValve_Status
& ] ControlValve_Target
6 FIT101

-§ | FIT_Error

-£_| Flow_Actual

] Flow_Alarm

& _| Flow_Status

& | Flow_Target

67 Lcv 101

-84 LCV_Error

-6 | Level_Actual

ﬁ Level_Alarm

& | Level_Status

L. ]| Level_Target

-$ ] UT_101

& 4 LIT_Error

Qj Simm

& ] TIT 101

Ul 3.47 Tag Name #ililunsidiouste

86
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[

lapdl Tag M@enlunmsas/suansiail

Link Name | Input

75 Link000 Local Machine\rs.hseoleserver 0\FIT_101_AI 1.PV.VALUE
#ELink001  Local Machine\rs.hsecleserver O\LIT_101_AI 1.PV.VALUE

#E1ink002  Local Machine\Kepware. KEPServerEX.V5\FF_Channel FF_Device.LCV_101

#ELink003  Local Machine\rs.hseoleserver,0\FIT_101_AT 1. ALARM_SUM.CURRENT

#ELink004  Local Machine\rs.hseoleserver.0\LIT_101_Al 1.ALARM_SUM.CURRENT

#ELink005  Local Machine\rs.hseoleserver.0\FIT_101_AI 1.PV.5TATUS

#ELink006  Local Machine\rs.hseoleserver.0\LIT_101_AI 1.PV.STATUS

38 Link007 Local Machine\rs.hseoleserver.0\LCV_101_AQ_1.PV.STATUS

#ELink008  Local Machine\Kepwa re.KEPServerEX.V5\FF_Channel FF_Device.Level_Target
SELinko0s  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device Flow_Target
9#3Link010 Local Machine\Kepware. KEPServerEX.V5\FF_Channel FF_Device.ContrelValve_Target
?@Linkﬂll Local Machine\rs.hsecleserver.0\LIT_101_AI 1.MODE_BLK.ACTUAL

#ELink012  Local Machine\rs,hsecleserver.0\FIT_101_AI 1.MODE_BLK.ACTUAL

$ELink013  Local Machine\rs.hseoleserver0\LCV_101_AC_1.MODE_BLK.ACTUAL

$ELink014  Local Machine\rs.hzeoleserver0\FIT_101_AI_1.SIMULATE, SIMULATE_STATUS

5U# 3.48 nsldinu LinkMaster Tudaumasumnn

u

Link Name | Qutputs
Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device.FIT 101
‘ig Link001  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device,LIT_101
&0 Link002  Local Machine\rs.hseoleserver,0\LCV_101_AQ_1.0UT.VALUE
#ELink003  Local Machine\Kepware KEPServerEX.V5\FF_Channel.FF_Device.Flow_Alarm
#ELink004  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device.Level_Alarm
#ELink005  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device.Flow_Status
SELink006  Local Machine\Kepware KEPServerEX.V5\FF_Channel.FF_Device.Level_Status
#ELink007  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device.ControlValve_Status
$ELink008  Local Machine\rs.hseoleserver O\LIT_101_AI_1.MODE_BLK TARGET

SELinko09  Local Maching\rs.hsecleserver 0\FIT_101_AI_1.MODE_BLK. TARGET

#ELink010  Local Machine\rs.hseoleserver0\LCY_101_AQ_1.MODE_BLK. TARGET

@ELink01l  Local Machine\Kepware KEPServerEX.V5\FF_Channel.FF_Device.Level_Actual
#BLink012  Local Machine\Kepware.KEPServerEX.V5\FF_Channel.FF_Device.Flow_Actual
SELink013  Local Machine\Kepware. KEPServerEX.V5\FF_Channel.FF_Device.ControlValve_Actual
#ELink014  Local Machine\Kepware. KEPServerEX.VS\FF_Channel.FF_Device.Simm

3UA 3.49 nsldau LinkMasterludiuweasing

- TUsunsu RSHSE
Rsfieldbus §I RSHSE OLE Server u OPC lunisitlenradiayaiu Protocol
9uqlng RSHSE OLE Server azagmelu software RSfieldbus Tagiilevinns online software

RSfieldbus aztfun1siamsldaiu RSHSE OLE Server lawiliavads OPC fig rs.hseoleserver.0
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g B
oF RSServerManager 5 EIM

%r RSServertdanager Yersion 1.5 Discopnact

“ opg  Copyright (C] 2004

IRS HSE OPC Server Stated

U1 3.50 RSHSE OLE Server

91n3U# 3.50 uamsanILE Online 183 RS HSE OPC Server Started
- Wonderware SIDirect DAServervisa DASSIDirect 81989 uiidad 3.3.5.3

3.6 HMINSEUUN13

AIURAMNLAZLANINASE Wonderware InTouch 289n58UIUM S8 U azeanuwuuls
fivihaunu Flow Chart §Ufi 3.40 Taasavhnusenis Log In Fedldmunassimiulignis
aiiliimunly Wededlinunarsiarugndes drufinaunazuaninasziiiguiin Main dq
Wunthldaumdnvesdiufiemunasuaninal Operator aUNI0HoNgUNITAIUANIIEAIVAL
wuulny weurden, Liilaaendy, wnviedufladva wie saugu mnlidesnisauaugulag
znquIndanin Main  wiannsadengunisaturulalul winidenauliseuiosudn
pndegadndugunismunuves wourden tuneuseinazniunisden Setpoint ¥y
nsEUIuNsUaseInAdeRIiveslumsmuauliifunszuaums fee Gain Tiuas Td e
FaAnagadu lunihMain UudiuRnnuuasuaninaiy suanIeYes PV 489nssuaums wiew
FulansAn Status vesnavvIumslugasnantiu windn Status Auanasulsl OK vudruianiu
WATLARINADEUARIAN Status LU “Uncertain w3a Bad” iftelyi Operator ¥ni1snsiadaumny
AnUnfvaenszsurumaseszuuudiihmsudlulusedu Field dlevhnsudluSoudosuds dewn
1% Operator naYy Reset UudILAAMINLALLAAINE LHBYINTT Reset avaInIshdaifiou
High Limited Wag Low Limited Tnal iflof Status 7ikana OK uwé1 vudiufnuasianinatuay
wansA Status 1u “Good” nsrvIumMsazAfiumsnudoulvresfineadaely winil Status
\Uu “Uncertain w5e Bad” 8n 1% Operator avvaeunazuilalinssurwvihauliuniniuiy
dhumsvhanuuuduiemulazuanravesguMsauAnTes lisiedsniv furimiloutuves
weuzden uazdrugumsmuauyes Wiriladuiladla uanieann weurden assilianuisnsi

N13NA Reset AIIANY84NISUILABY High Limited way Low Limited 18
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3.6.1 msasungin
msafensinveslassnuilazudseanidu 2 dudedu fie druvosmsmuny

LAYEIUYDINITLINFADY

3.6.1.1 duvainsAual
duvesmsenuauiiuduidesdimuansdr PV vasnszurunisranlude
anunsaldiandssinagililumsaiunu fe Setpoint Gain Ti uay Td T¥urnszuaumsliitels
nsvuaunsansamuausEiuldmuiliimunly Sduduifesatanaiinliinnsinuass
fuluu P&l Diagram RnduimsAsudyanssiuresnseviumsifamsosanauuHm 18
M85 Mapping Tag Name 5¥#114 Data Block 9891U5uwASUSIMATICAY Tag Name HMI 984

lUsunsy Wonderware InTouch lulasesutindisnsnisaavauudazwingafisieaziden

fame bl

SRS tion Engineering

“Wea Integrate ki

CONTDn' -AMD.ALADM STORAGE

User Log In

gﬂ‘ﬁ" 3.51 W19 Log In

ngUa 351 uasahenelidundnsnausniild Log In wadluldaulvivhmg

falU
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LEVEL PROCESS CONTROL m]

JUN 3.52 ihenamdnueanIzuIunis

1ngURt 3.52 uanmmtheaAsafunssurunsiananieluniesesians
nsinAidIABIINNsEUILNTTeSe Taenmiinilazuansdn PV wagA1 MV v89nszuIumsnis
AuAusEuasiis 3 waluladlaglundisidansadenduienadugld wu wihens
nszuunsveanalulad weusden Lifiaaenivn waz WtwduiladtaPvaMY wagTrend U4
nsmuAsluLuUANe e 3 maluled windesn1sdonniinaisediuinmuuasuaning

W30@89nN15 Unntinm19ves HMI a1ansavinlaluntianed

LEVEL PROCESS CONTROL m
e TRSGRIS & i et AL P LTTER e o it n
= i

PLC ERROR

| ] m; mnm?
eyl l | e | TR WAKY
e |

i v |

U 353 wthmeildlumsmununszuiumssysu
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91ngUN 3.53 wanantheranldlunismivaussivlnefidoswansassiu (PV)
wazdpaldrfmILUIUBINTZUIUNTIANNY WU Setpoint Gain Ti wae Td 1udu Inedwuviinas

AIUANYEI 3 wAlulad sxmuAuueniy winiisvesmsmuaudzuiuumiioudiu

AUTO
MATION

LEVEL PRO. ONTROL

18:00:00 PM|
10/3/92 4
S X, A S B
/s i
f 4 O i when_Araiog
1

PLC ERROR
oo

Ll

e | (oo

NART |_mamo wanr |

oedbwe | | mmon

PV MY

e
5U# 3.54 wihdealdlumsmuaunssuaumsss

g 354 wanaihdnsltlumsmurussiulaedveuansensydu  (PV)
wazgasldAiuUsTDINTEUIUMTANGY WU Setpoint Gain Ti waz Td Wudu Tegdiuvhns

ATUANTBII 3 wAlulad asmuauLeniy uinthiweamsmuaudsUkuumilouiy

AUTO
MATION

LEVEL PROCESS CONTROL

18:00.00 PM|
10/2/92 (3
&

PLC ERROR
o !

e [ moower |

[ mreawv |
P
d 2/ I I
E‘UVI 3.55 #enudaIA1 MV 199058 UIUN15
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MNUR 355 uananihsuann MV gasnssuiums lasuansdnlugves
Weddud uavaninsodanislwuavesnismunn 1y Automatic v Manual 16 dnduluun

Manual @nsalda MV i Control Valve vhaumuetuqld Tnevia 3 walulad fisuuuy

TRVRIC RV VG Ctac
AUTO 18:00.00 7wy
PROCESS VALUE MULTIPULATE VALUE f PROCESS VALUE MULTIPULATE VALUE i PROCESS YALUE lmmﬂ"m
CMEmsa w1 essan LLLE L 1"7@— L m{?ﬁ} mn " :-;- I‘I e ar mm
e et M B T A R B T

oo |

JUN 3.56 wilsauansmssiulazal MV vis 3 malulad

INFUR 3.56 UaAMNTNANYBINITUAAIAT PV wasMV 189 3 inalulad Tnely

wihealianansnideny Trend uazmunyadn1satuauvessie 3 maluladls

FTE & Lol
Leve p— ]

e LIRS e

. o B~ P AnaLG | v AnaLos | o

JUN 3.57 vt en9uaniniwa9nsEuIunsIEeiy
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o

mﬂgﬂ‘ﬁ" 3.57 Lanentieng Trend Y89NTEUIUNTTILHU TaiA1UB4 PV,SetPoint
uazMV venssuaunsseiulaanunsadenuansmfnusnszuiumsildlumsmuauldlaeds
3 waAluladilisuuuuves Trend wilaufu lngdwiivil¥nsfinuansAvesszfunaraunsold
ﬁhﬁ"aLLUi’Lﬁﬁ”Uniw.rmﬂ'ﬁ“lﬁ'ﬁuﬁaﬁuagjﬁ'mﬁ Mapping Address 58#314 Data Block 489

lUsunsu SIMATIC uazTag Name 89 Wonderware InTouch Fapnseit 3.13

15197 3.13 Mapping Address 5ew31eTUsunsal Simatic waz Wonderware InTouch

Address
ScanRate o
Tag name Wonderware | Address SIEMENS | Data Type Description
(millisec)
InTouch
Suandunnnsseu
PVHART DB4,int0 DB4.DBWO DEC 100 S e
voanalulal HART
wUaedynIMSEAY
FLOATING w
level HART DBS5 real0 DB5.DBDO = 100 vounaluladl HART
- POINT
1 0-100%
FLOATING Arildannns
valve HART DB6,reall DB6.DBDO = 100 R e
= POINT AU DIUEDN PID
) FLOATING
Gain HART DB18,real) DB18.DBDO - 100
- POINT HARTGain
Ti HART DB19,int0 DB19.DBWO DEC 100 HART Ti
Td_HART DB20,int0 DB20.DBWO DEC 100 HART Td
FLOATING
setpoint HART DB21,real0 DB21.DBDO ik 100 )
i POINT HART Setpoint
FLOATING Auamduy
valve HARTMan DB31reald 0B31.0BDO - 100
- POINT Manual
a wielaluun
Man_HART DB27,x0.0 DB27.DBX0.0 BOOL 100 Manual 983udion
PID
SuAATY ST
FLOATING vaanalulad
level Fieldbus DB7,real0 DB7.DBDO - 100
- POINT Foundation
Fieldbus
FLOATING Adldannnig
valve Fieldbus DB8,real0 DB&.DBDO - 100 4 o
- POINT ALIUYBIUABN PID
FLOATING Foundation
Gain_Fieldbus DB22,reald DB22.DBDO - 100 ,
- POINT Fieldbus Gain
) Foundation
Ti Fieldbus DB23,int0 DB23.DBWO DEC 100 )
- Fieldbus Ti




A1519% 3.13 (Aa)
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Address
ScanRate
Tag name Wonderware | Address SIEMENS | Data Type Description
(millisec)
InTouch
. ) Foundation Fieldbus
Td_Fieldbus DB24,int0 DB24.DBWO DEC 100 Td
) ) FLOATING Foundation Fieldbus
setpoint_Fieldbus DB25,real0 DB25.DBDO - 100
- POINT Setpoint
FLOATING Fadmduuu
valve FieldbusMan DB32real0 DB32.DBDO - 100
- POINT Manual
1Un wiaUnlvum
Man_Fieldbus DB28,x0.0 DB28.DBX0.0 BOOL 100 Manual vasudan
PID
AN IERIINTG
FLOATING Hi% 5
Flow_Fieldbus DB16,reald DB16.DBDO SET 100 Twavoanalulad
Foundation Fieldbus
SF_LED DB34,x0.0 DB34.DBW2 HEX 100 Un Alarm SF led
Wusmmadnisia
count Hilimited DB45,Dint0 DB45.DBDO DEC 100
- Alarm High limited
Tiuauesinaia
count Lolimited DB45,Dintd DB45.0BD4 DEC 100
B Alarm Low limited
udn
Clear_Count DB46,x0.0 DB46.DBX0.0 BOOL 100 High&Lowlimited
Alarm
Cold_StartDB DB36,x0.0 DB36.DBX0.0 BOOL 100 1m Alarm Cold Start
n
Config_CHGDB DB36,x0.1 DB36.DBX0.1 BOOL 100 AlarmConfiguration
Changed
Um Alarm
Dev MALFDB DB36,x0.2 DB36.DBX0.2 BOOL 100
- DeviceMalfunction
Um Alarm
Loop CurrDB DB36,x0.3 DB36.0BX0.3 BOOL 100
B CurrentSaturated
Un Alarm PV
PV HealDB DB36,x0.4 DB36.DBX0.4 BOOL 100
- Healthy
OnlineDB DB36,x0.5 DB36.DBX0.5 BOOL 100 Un Alarm Online
dn Alarm PV out
PRI VALDB DB36,x0.6 DB36.DBX0.6 BOOL 100
- oflimited
m Alarm Non PV
NONPRI VALDB DB36,x0.7 DB36.DBX0.7 BOOL 100
- outof limited
Foundation Fieldbus
FLOATING
Tar_ModelIT DB39,real0 DB39.0BDO — - 100 Level Transmitter
Target Mode
Foundation Fieldbus
FLOATING -
Act_ModelIT DB39,reald DB39.DBD4 ST - 100 Level Transmitter

Actual Mode
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Address
ScanRate
Tag name Wonderware | Address SIEMENS | Data Type Description
(millisec)
InTouch
Foundation
FLOATING Fieldbus Flow
Tar ModeFIT DB40,real0 DB40.DBDO = 100
- POINT Transmitter Target
Mode
Foundation
FLOATING Fieldbus Flow
Act ModeFIT DB4Q,reald DB40.0BD4 - 100
- POINT Transmitter Actual
Mode
Foundation
FLOATING
Tar_ModelLCV DB41,real0 DB41.DBDO HOANT - 100 Fieldbus Control
Valve Target Mode
Foundation
FLOATING
Act_ModelCV DB41,reald DB41.DBD4 BT - 100 Fieldbus Control
Valve Actual Mode
Foundation
] FLOATING
DiagLIT DB42 real0 DB42.0BDO BN - 100 Fieldbus status of
Level Transmitter
Foundation
FLOATING
DiagFIT DB43,reald DB43.DBDO BEINT - 100 Fieldbus status of
Flow Transmitter
Foundation
) FLOATING )
DiagLCV DB44,real0 DB44.DBDO R - 100 Fieldbus status of

Control Valve
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@ cOLD START STATUS
@ CONFIGURATION CHANGE
3 oo
@ LOOP CURRENT SATURATED
@ PY HEALTHY E
| @ ONLINE
@ PRIMARY VALUE OUT OF LIMITED
@ NONPRIMARY VALUE OUT OF LIMITED "! I
| OOV E | A\
-
PURLISHID DATA || Cose |
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N1SVNNADILAZNANISNAGDY

luunifazndninismnassvesnsidifisdoya Tneurdeyaiiulily Data Block
103fiLead wnamaniugn1suiaiowresdygyrnlunssuiunisianaznismiuaussAv
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azldRuead (SIEMENS $7-300) Taufulusunsa Wondemware InTouch wazluswnsufiidu
snanslunisdeanstioya (OPC) wlamsuaniudsy wasnaudaya
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JU 4.1 waudluealunisaurussiuldlumneaes

n3UR 4.1 nanuinszraumsseiulsEneusegunsaindn q deluil
unsdthaag 69 803 $1un 3uned

unedthATan X 303 $11 1 uned
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Level Transmitter $147U 3 /2

Flow Transmitter 37124 1 617
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» FB2 i
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\ Control ‘\
»| B3
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Controller | Ergpfsfi'lfc_hzlquu
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4.1 nseanuuULAzAnnaUunsal

U 4.3 uansanesiany A/AO

8

IN3UR 4.3 anansneBuisaumangvesie Tag 16l
- LV13 @ Analog In uanwed LT101
- LV14 @9 Analog In &U 289 LT101
- LV23 78 Analog In van ¥84 LT102
- LV24 Aa Analog In au 989 LT102
- ZV115 fia Analog Out Uanwes LT101
- ZV116 @D Analog Out au 284 LT101
- ZV215 fa Analog Out uan 84 LT102
- ZV216 fia Analog Out au  ¥@4 LT102
- AX1 @@ Analog In uanwed Al Tuga
- AX2 #i9 Analog In au vasAl Tuga
- AX3 @@ Analog In UInva Al luga
- AX4 A Analog In au 18Al luga
- AY1 fig Analog Out UIn ¥89A0 luga
- AY2 A Analog Out aU 984 AO luga
- AY3 fig Analog Out Un 83A0 luga
- AY4 fi® Analog Out au 189 AO luga



101

H ARG My s T R T N R M e TP b T M e L
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gﬂﬁ 4.5 Valve Positioner 494 Dresser

gﬂﬁ 4.6 Valve Positioner 9849 Yamatake
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SUR 4.7 dumideang Pump_ON uug JB1

NGUN 4.7 adndnldauldun
- &3nd Pump_ON Ao @lndidatu
- @0 Pump_OFF fa aingUaduii
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4.2 ﬂ"l‘5LLﬁﬂ'ﬂﬁﬂ']uSﬂ'l‘il.l{'sl’\il;ﬁﬂu“llaﬁﬂ'izﬂ'n‘lﬂ'ﬁ
4.2.1 MswRauAvaIdy LUz ABN
ToneaouMIudafiouvesdyaaueuzdon undathan 2 33
1. negeumsuduiou Device aunsnlasnisdiaesdynin 22mA HIuAIes
FLUKE 744 @a3y

- —— \‘,:_ \‘_" ..‘l‘v _ﬁ_

JUN 4.8 35msdnad Device Hi Alam

AUTO e ——— e ——— e —— = .
PN LEYEL PROCESS CONTROL OF A pEVICE ALARM OF ANALOG !

_FAILURE |

UM 49 wieuanimsuduiiou High vesnwe Failure

mngﬂﬁ 4.9 uansmsudaieu High Limit vaunaluladuousrdan Tnedites STATUS
wanefdn FAILURE WWosaingunsaivinuianain viedsdyaoiiu 21ma

2. VAEBUNITWIUABUYDINIT Wire Break lagn1sinaesnendisdynimuued
D/P Transmitter aananglaanawils Wslirdyainwinmely
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LEVEL PROCESS CONTROL OF A DEVICE ALARM OF ANALOG || |
staTUS { 1
: |
| FAILURE | ‘
:
| [ WI BREAK
. | TR AT O TR
‘:E={ \
‘ ]
o i

3UN 4.11 i meuanmsud uiou Wire Break vasanniy Failure
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NNFUN 4.11 uanmsudafou Wire Break vaumnaluladuauzdon lngives STATUS
L@neA1I1 FAILURE Wesan aAndyaamltlunsaivauuiamely desinnsnsiadeuuas

USuusaudloiui
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4.2.2 mswdudeudvaamaluladlifiasanin
A1YBINTTUTUADUNUAZHIY Smart Wireless Gateway W&AITULILAAINTS
wdaAeUUUMFIS HMI Augy 4.12

R ¢ L L L RLUTEELE VS | : ey
+ C feow 192168110 =
Tal wlnhrbhDu ooy v wudsersindely ave | ln Wnlee v

ADOITIONAL_STATUS_&

Configuration presiisamginliogs :

BURST_)_RESSONSE_CODE

Changed “True” o [

02/28/14 10:02:43 B bt urvigned it
B2/38/14 100345 B ba urgned int
B/20/14 10:02:38 8 bt unsgred it
20/14 16:03:43 8 Bit urugned int

4180245 Bookan
41007:45  Boskean

n soaxTy 4 08:53:3% 33 bt unsgned me
DEVICE_MALFUNCTION fae 4100345 Boskean
DEVIZE_FEVISION [ 408:33:05 § bR unsigred nt
DEVICE_TVPE ] 40%:52/35 16 bt unssgned et
DISCOVERY_STATUS 3 4 10:02121 8 bR unsgned nt
RLAGS ] 4.09:52:15 8 bRt unugned int

HARDWARS,_RENTSION ? 4 09:-32:13 B BE unsgned int
4300243 Bockan
4 10:02:43 Baclean
4 09:32:35 16 bit unsigned i
4083630 5 BE wrsgned it
10:02:43 Bocean
02/20/14 05:56: 30 § X ervagred int
t2 4 10:02 45 Bk

MONITOR_STATUS :
HORE_STATUS_svaRamt [
WODE_STATE ]
WONPRIAMEY_VALUE_OUT_OF_LIMITS  faise

- = lane
< DOP_CURRENT  BATURATED rue
/ E

Loop Current

ot o 1095430 Bockan
Satu rated ”Tru e” PRIMARY_VALUE_OUT_OF L 1MITS takse $1002:43  Bosktan

~ 21301 160730 32 b Moat

PV_CLASS o 410:02:30 # bt unmgred e

Y CO006 208 4 10:02:08 & B2 unisgned int

4100238 Bockan
410:02138 § bt unsgried it
4 10:01:38 8 be unagned it
4 0B:5225 B bR eragned int

1000000000000 0000000000000000

© ] e e ) e 20 dees " ¥ ammanonteetess.

JUN 4.12 wiheuanmsudasewuwmadnLIIuad Smart Wireless Gateway

LEVEL PROCESS CONTROL DEVICE ALARM OF HART

~ PUBLISHEDDATA || HART
oy R TR STATUS

FAILURE

———
-

- IJ . Q} B ) b . i s L3 V (3
JUN 4.13 wiweuanmuiaieuaavalilaglifiaasniv

NNFUN 4.13 uamnisudaiiswrasrmalulaghisiaassv e dygraenis
AnTenldand Thump Adapter iamsvinudiunazanunsaglalaeniu Intemet Explorer
MUUN 4.12 wazthadrysyiuiiinduiiinuansuuvineng M neduluamuReulvilsimwun

17
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4.2.3 naudafioud1vasmalulagvdinduilands
A1YBINTUIUABUTUAZANIY 1757-FFLDLInking Device waNAUUNIMAAINTS
LAABUUWMEANS HMI A1uguT 4.14- 3UR 4.17

P ---n-' Lﬂh:ll_l R 2 — — e -

i - “Thwaa
[T py— B0
Good Neon Speche Not Lnded 2 Pw
Good Non Speche Nol _med 1 Rw
Good Non pechc Nt Lmied 4 Lo
5
oo Hon Speche Nl Limbed 1 Aw
Goon 2 RO
Rw
4 Rw
Tacent Mor Spcie Nl Lided L] RO
Groxad_Wori_ancade Nordgmede L omd, mind 1 RO
nOIIN 2 kO
L]
Gomod Norll sscade | rach sdsdgndicdemon sl Lowd mted Drooet tiom S peche Nl | mebecd 1 B
E Tk 3 Good Nen Speche Not Limdad 2 Fw
'
§ Good horCascade horlzecic Nalmded oot Nen Specha Not Limied 1 Rw
§ ATE! Mo Spmcie Nt Liied 2 P
50 us i Y L Traa® Non Specic Nof Limied 3 ]
TRAMSDUCER. Wit Good: Non Specific:Not Limited i H
ENABLE HNLE Non S pache Nol | med 5 A
D SCALE w
1wee Do Mo Spmiie Nol Lindied 1 Pw
&1 2000 Gaood Nen Speche Not Loded 2 Pw
et 20 KA F) oot Mo Spmcde Wil it ] Fw
2 Good Mo “peche Nol Umded 4 Fw
Dw
5 1w Good Nan Specte ol Lnded 1 Fw
1 [ oo Non Spmcile Not Linbed 2 P
3 Cocend Moom Spmcde Nk Linaied. £ Frw
2 Good Mo Tpecke Kot Limbed 4 L™
Hone oot Non Speche Not Linied n Fw
Necem " Fw
Feroasr (oot Mo Specie Not Limiied 15 w
Iradeact Goood Men Spmclc Not Limied 16 Fow
0 o Nen Specde Vel Linded ” L")
: e ftke s e i

o ] p peprmy oy
5UN 4.14 minauaninsud wiou LIT101 vesdyanamnlinduianda

£+

<ol ﬁﬁ?ﬁﬁrﬁmr‘rzwrmmw .er-p;

FPaunein
ST_REV
TAG_DESC GocdNon Spechc Nol Leded
STRATEGY 1 G100 Non Speciic Nol Limted
ALERT_KEY 1 Gaod Non Speciic Hol Lnied
3 MODE B
| TAhGET Man GaodNon Spechic Nl Linted
| acTua Man Gocd Non Specc Hot Limted
| eRmTTED Car Aot Man D05 Goodhion Spectchot Linted
| MORMAL Man GaodMNon Spectic hol Lmied
BLOCK_ERR e GaodNon Specic Not Lanted
Gy
STATUS (Good_NonCaicade NonSpechc NotLnted GoodNon Specic Mot Lmded
VALUE 17250068 Gaod Non Spece ol Limdesd
B
: STATUS Good_Cascade HarSpechc Notlewed Gacd Non Spachc Mot Limdad
| vaLue 705 Goed Hon SpecticNol Limted
Bon

Grod_NerCane e Nords pacie Consant
7 BADA

Good Hon Speciic Hol Lended

SIMULATE ! uuus Good_HorCascada Non' packe: Wotl swied Gaod Non Spectic Mol Laded

1
| sMuLatE ) 7686793 Good Non Spechi Nol Linded 2 Rw
‘ TRANSOUCER S Gaood_Norancade Nords peclie Hotl ited fGaod Non & pecfic Mol Lmind g RO
| TRANSOUCER VALUE Non Spechic Hol Limiad 4 RO
I-ENABLE_DSABLE e . . Non Speclic Nol Limled 5 Rw
B Good: Non Specific:Not Limited "
[ GRANT_DEKY 13
-10_0PTS SF back s PV il Man S hacks PV (LD GoodNon Spechic Nl Lited 14 Fw
STATUS_DPTS More G0d Non Specdc Nol Linted 15 Rw
) AEADRALE 15
@easm 7
SP_RATE_ON el BaodHon SpechicNot Linted 1® Fw
SP_RATE_UP el GoodNan Spectc Nol Linded 18 Rw
SP_H_UM ] Gocdhon Specic Nol Limted x i
SP_L0_LM 0 GoodNon Speciic Nol Linded a Rw
CHANMEL 1 GondMon Speciic Nol Landed z Rw
FSTATE_TIME 0 GoodMon Spechc Nol Lantad 2 AW
n it o Snanke Hiad | miard N rw -

‘ FUTATE Vil
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& Good: Non Specific:Not Limited
EU_100 Non Specie Net Lrafed ] AW
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UNITS_INDE= (23 Good Non Speclic Net Lanted 1 Rw
| DECINAL 2 [Good Non Spachc Nor Limited 4 AW

| BHOUT_SCALE n

@ GRANT_DENY 2
10_0PTS Nore» Good Non Spesic Not Limbed 13 R
STATUS_0FTS Miirm Gocdt Nen Spechc Net Linked 1 Rw
CHANNEL Fretsue Goodt Non Spachc Not Limked 15 AW
LTVPE Irdeect S Floot Good Non Spechc Not Limed % fw
LOW_CUT 0 (oo Piom S Mol Likesd 1 AW
Py _FTIME 0 Good Non Specihe Mot Limied 8 Aw

B PELD_VAL 13

B UPOATE_EVT 2

BIBLOD_ALM ]

T S

|+
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ABSTRACT. This paper presents block structure and script concept for detecting and han-
dling alarm from process signals. The three process signals (analog, wirelessHART and
Foundation Fieldbus (FF)) are collected, detected and analyzed to show process variable
(PV) statuses. Programming by funclion block and script is assigned to detect 4-20 mA
from analog input (AI), public data from wirelessHART gateway, and diagnostic data
from FF device. The detected data are analyzed in order to solve the alarm status on
PV, then their statuses are launched on the SCADA. Analog. HART, and FF level trans-
milters are configured with programmable logic controller (PLC) and SCADA software
Jor level measurements that are a case study to show the implementation and experi-
mental results. The proposed technique can be a guideline for end-users to configure and
manage the several alarm data from 3 type process signals that have different capabilities
to be taken into consideration when making an alarm with PLC and SCADA system.
Moreover, end-users could apply the data to show with SCADA system for prediction
and to enhance process behavior.

Keywords: Analog, HART, Foundation fieldbus, PLC, Alarm, SCADA

1. Introduction. Evolution of diagnostic in process industry, proposes objective detect-
ing causes for potential malfunction, device diagnostic, process operation information, and
so on [1]. In the process automation, the data from field devices and controller can sup-
port operator to get information in order for high performance operation. While, process
signal in industry has been changed from analog signal to digital signals that avail of low
cost, powerful processors for digital communication enhance data available from the field
device [2,3]. FF is one of the digital fieldbus signals with great potentialities at present
in the petrochemical industry. It is an all-digital, serial, two-way communications system
that supports digital encoding of data and many types of messages. FF was originally
intended as a replacement for the 4-20 mA analog signal. However, in the real world
of devices in process automation, many kinds of process signal are used in process [4-6].
Therefore, end-users seek methods to configure analog and digital process signals, which
have different capabilities to be taken into consideration when making an alarm with PLC
and SCADA system. The paper presents method for collecting and detecting alarm from
Al module, HART gateway, and FF linking to S7-300 PLC that applies data block (DB),
function block (FB) structures to solve the PV alarms. The detected alarm in PLC is
analyzed and exchanged information with SCADA system by OPC concept. In addition,
the technique can be applied to detect device operation status and their environment for
supporting devices diagnostic or asset tool development.
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2. Instrumentation Signals. In process industry, many types of instrument signal are
used for measurement and control. Analog, HART, and FF signals have different capa-
bilities to measure, control, and detect process behaviour.

2.1. Analog signal. The 4-20 mA current loop is a conventional instrument standard
signal. In a 4-20 mA current loop, all the signaling current flows through all components;
the same current flows even if the wire terminations are less than perfect. All the com-
ponents in the loop drop voltage due to the signaling current flowing through them. The
signaling current is not affected by these voltage drops as long as the power supply volt-
age is greater than the sum of the voltage which drops around the loop at the maximum
signaling current of 20 mA. For alarm detection, end-user can configure in analog input
(AI) or analog output (AO) module to the violation of high-low limits and wire break.
Then, controller acknowledges the status interrupt only at the module.

2.2. HART signal. HART signal is superimposed on the 4-20 mA signal and provides
two way communications with smart field instruments without compromising the integrity
of the measured data. HART communicates at 1200 bps and provides a host with two
or more digital updates per second from a field device. Generally a single pair cable is
installed for each device and the 4-20 mA signal is generally used for the PV, but this
parameter is also available via device digital data. Also several devices can connect in
series in the same current loop, providing digital data from each device.

2.3. FF signal. FF technology replaces the expensive, conventional 4-20 mA wiring in
the field and enables bidirectional data transmission. The entire communication between
the devices and the automation system as well as the process control station takes place
over the bus system, and all operating and device data are exclusively transmitted over
the fieldbus. HART and FF were both designed to bring the benefits of intelligent field
devices, but each has a unique emphasis. The emphasis of HART is to bring digital
information while maintaining compatibility with 4-20 mA. The emphasis of FF is to bring
the control architecture to the bus and the field devices. The resulting protocols have
different capabilities that need to be taken into consideration when making an evaluation.
The essential objectives in fieldbus technology are to reduce installation costs, save time
and costs due to simplified planning as well as improve the operating reliability of the
system due to additional performance features. FF systems are usually implemented in
new plants or existing plants that must be extended. To convert an existing plant to
fieldbus technology, the conventional wiring can either be modified into a bus line, or it
must be replaced with a shielded bus cable, if required.

3. System Implementation. Proposed system implements by applying S7-300 Siemens
PLC connected to analog transmitter (LIT_101), Wired HART transmitter with THUM
adapter (LT_102), and FF transmitter (LIT_103). Engineering station is developed from
Simatic manager software and operator station is created by WW InTouch. Network
architecture of proposed system can be shown by Figure 1 that has HART wireless gateway
and Bridge (LAS) to communicate with PLC and both stations via Ethernet.

From Figure 1, 4-20 mA analog signal from analog transmitter LIT_101 is fed to assigned
channel of AI module of S7-300 PLC. AI module converts analog signal to digital signal,
which can define a working range and alarm by setting a high and low limit. Alarm of
analog signal system can define statuses as below:

(1) Low alarm is a value which exceeds low limit in AI channel

(2) High alarm is a value which exceeds high limit in AI channel
(3) Wire break alarm is a hardware interrupted if wire breaks.
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Physical and logical diagrams of analog signal can be shown by Figure 2, which map
alarm data to A_Tagname and are sent to operator station to show alarm status, graphic

and trend.
Engineering Operator Configuration Tool
Station Station (RSFieldous/IE )
192 168 1105 192.168 .1 106 192 168 1.107
Ethernst
S7-300 PLC HART Wireless
Cateway Bridge LAS)
192.168 110 | 192168 1.1
FF device

®

FIGURE 1. Network architecture of proposed system
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FIGURE 2. Physical and logical diagrams of analog signal: (a) physical
diagram, (b) logical diagram
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FIGURE 3. Physical and logical diagrams of HART signal: (a) physical
diagram, (b) logical diagram
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FIGURE 4. Physical and logical diagrams of FF signal: (a) physical dia-
gram, (b) logical diagram
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FIGURE 5. P&I diagram and architecture for proposed system

From Figure 3, wired HART transmitter and THUM adapter are installed and config-
ured as wirelessHART, which send the PV as a primary value and other parameters as
public data. Statuses of Primary_value_out_of limits, Online, and Device_Malfunction are
public data that are mapped to show alarm status by H_Tagname on Modbus address.

From Figure 4, physical and logical diagrams of FF signal that shows mapping diagram
of FF_Tagname show alarm status.

Assigned data from 3-process signal are collected and detected to DB and FB, respec-
tively. A_Tagname, H Tagname, and FF_Tagname are parameters defined in the DB that
are mirrored to the SCADA by OPC DA server/client. SCADA is configured using the
data coming from the DB of PLC to display the alarm status under script condition.
Alarm statuses are launched as Normal or Alarm when parameter value may be used
for control and used in operation, and the other value is incorrect or mismatches the
configured value.

4. Experimental Testing. Experiment performs following Figure 6, which applied FB5
function block to detect data from analog, HART, and FF signals and then sent the value
to DB_X1, DB_X2, and DB_X3, respectively.
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FIGURE 6. Block diagram for assigned DB and FB

TABLE 1. Parameter list of analog signal

Process Signal | No. Parameter Data Type | Value
1 | High Limit Exceed | Boolean 0,1
Analog 2 | Low Limit Exceed | Boolean g, 1

3 Wire Break WORD | —32768

m CONTROL & ALARM COLLECTION IN CONTINUOUS PROCESS m_ m CONTROL & ALARM COLLECTION IN CONTINUQUS PROCESS

[ sunen ~wowa | ‘ T [ aaen | [ wommar T __wormm |
|
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o — e | — |
R | o L N -
(a) (b)

FIGURE 7. Alarm status HMI of analog signal: (a) HMI of alarm status in
case of high limit exceed condition, (b) HMI of alarm status in case of low
limit exceed condition

Parameter lists of analog signal and HART signal can be shown by Tables 1 and 2. To
save the space, this paper cannot show parameter list of FF signal. The experimental
results of analog, HART, and FF signals can be shown by Figures 7-9. The results show
HMI of SCADA system, which can display the alarm status of analog, HART, and FF
signals in any statuses.
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TABLE 2. Parameter list of HART signal

Process Signal | No. Parameter Data Type Value
1 | High Limit Exceed Boolean 0,1
2 | Low Limit Exceed Boolean 0,1
3 | Wire Break WORD —32768
4 [ COLD_START Boolean FALSE
5 | CONFIGURATION_.CHANGED Boolean FALSE
6 | DEVICE.ID 32 bit unsigned int | 5082717
7 | DEVICE MALFUNCTION Boolean FALSE
8 | DEVICE_REVISION 8 bit unsigned int 5
9 | DEVICE.TYPE 16 bit unsigned int 3
33 | DISCOVERY_STATUS 8 bit unsigned int 1
11 | FLAGS 8§ bit unsigned int 0
12 | HARDWARE_REVISION 8 bit unsigned int 0
13 | LOOP_.CURRENT _FIXED Boolean FALSE
14 | LOOP_.CURRENT_SATURATED Boolean TRUE
15 | MANUFACTURER 16 bit unsigned int 38
16 | MONITOR_STATUS 8 bit unsigned int 1
17 | MORE_STATUS_AVAILABLE Boolean FALSE

HART IS | NODE.STATE 8 bit unsigned int 0

19 | NONPRIMARY _VALUE_OUT_OF_LIMITS Boolean FALSE
20 | ONLINE Boolean TRUE
21 | PRIMARY_VALUE_OUT_OF_LIMITS Boolean FALSE
22 | PV 32 bit float 152.443
23 | PV_CLASS 8 bit unsigned int 0
24 | PV.CODE 8 bit unsigned int 246
25 | PV.HEALTHY Boolean TRUE
26 | PV_.STATUS 8 bit unsigned int 192
27 | PV_UNITS 8 bit unsigned int 4
28 | REQUEST_PREAMBLES 8 bit unsigned int 5
29 | SIGNALING_CODE 8 bit unsigned int 0
30 | SOFTWARE_REVISION 8 bit unsigned int 11
31 | STATUS_CODE 8 bit unsigned int 4
32 | UNIVERSAL_REVISION 8 bil unsigned int 5

10220PM
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FIGURE 8. Alarm status HMI of HART signal: (a) HMI of alarm status in
case of device malfunction, (b) HMI of alarm status in case of nonprimary
value out of limits

5. Conclusion. In this paper, implementation of detecting and handling alarms on pro-
cess variables has been presented. The methods configure 3-process signal, which have
different capabilities to be shown into consideration alarm status with PLC and SCADA
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FIGURE 9. Alarm status HMI of FF signal: (a) HMI of alarm status in
case of active advisory alarm, (b) HMI of alarm status in case of active
block alarm

system. The proposed technique can apply the collected alarm data for prediction and en-
hance process behavior. Furthermore, the technique will be guideline end-user to develop
asset tool for analog, wirelessHART, and FF devices.
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