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ABSTRACT

This thesis presents a new technique for integrating systems with different
industrial Ethernet networks without using a gateway as traditional methods. The
proposed technique is based on an application of the OPC software named
‘Kepware LinkMaster’ to exchange data between OPC servers on tag level to each
other. Integration of S7-300 programmable logic controller (PLC), Foundation
Feidbus-based plant model, and human-machine interface (HMI) station is described
as a case study. The plant model is used not only to control the liquid level in a
tank but also to monitor the liquid temperature in a storage tank and the flowrate of
the tank inlet. In addition, configurations of STEP7, RSFieldbus, and Wonderware
InTouch software applications for linking data between OPC servers are also
explained. Performance of the proposed integration method is confirmed by

experimental results.
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vaslusunsulusedu User Applicationtnsninit 2.3 lduansiatnanisideuseludnumy
U3 Loop Control ¥8¢ Al Block, AO Block Wag PID Block iamﬁuLﬁaﬂﬁmUﬂmLUUQUﬂﬂ
18n2IN# Function Block UeBinazgnaseuamedmsunuaUei UNEn S va b N Es
tfu 9 deasidu Block AinednanieTesdioTruazszuumuaudugldfiudiu lnedu
AnaniRlanzveuiaznanaieaiiodn Famnsafitnedang 9 Tu Function Block a1unsa
\nisld@aensings Device Description e DD File %ﬂLﬂudaummgﬂqu File %agﬁaﬁﬁa
UBNDITRYARIY 9 mauﬂ%aﬁai’mazmuauﬁ Support 8¢ WU3gulailauriu Driver %89



Hardware wagdevdnnisieatuiiesmniimaisuanaiosfioTuasAuauuosssuy
yntinduiladiadil Revision luinavidedviefssluanieiosiioTauazauauiniu fldnu
v3efauaszunazdesinn1sinds (nstallation) DD File flvaidlugeifiaidunissmen
foyavosgunsallvinseiugunsaifithunselda

TD K AJﬁ KCAL OUT AS IN A uT
OUT_D  BKCAL T]BKCAL_ CAS IN [ Eai;._a

O ]
Al CASIN AO
O ot FF_WVAL H . ouT B el
N PID
1
TREK_IN_D .
TRE_ VA
VAL Y

AN 2.3 MsiPeuse Block dnfunismuanwuuguUanag PID Block

2.2.2 Communication Stack
\Judndildlunisdednsssninedu Physical Layer was User Application 1agay
Usznoumediudng 3 dusadl Data Link Layer (DLL), Fieldbus Access Sublayer Wag
Fieldbus Message Specification lagiau DLL %L{Jud’suﬁi‘mum’iﬂ’m@um’i%’UﬁﬁmﬂaTu
szuuimdiaduiladta Tneld Link Active Scheduler (LAS) iuniuaumsiudstoyads
Tuduilusznaulume
1. Device Type @vazifufivualu DLL gunsalusazsnluszuuiiqaauds
Uszadadunuule laganunsauisnuauifivesgunsadlendu
- Basic Device iamuautAlunisfiagvihvrihiifuniesfiofauagiinuayly
NIZUINIT
- Link Master sinnasdfnanansaidusiamuaumsanainisinemu (Macro Cycle)
V9357UUlA
- Bridges Wugunsaiildlunisvenelessiigvessyuy
2. Schedule Communication aziusimualitean o fazsudsluszuuiing
Tun3udsiiudueu %ﬂmﬂ"ﬂﬂuﬁﬁayjaLuaﬁﬁ%LﬂuéhLLU517’iﬁmme%’w€1’@umaﬁwmmm
TTUU  LBU MIuUsn1anseutun1suan danuslunismuaunssuiunisuanaingldau
Funnaufouninnszuiunsnaniidndey wie1avhlinszuIunsnanneavia Lusu
3. Unschedule Communication agtdushivuslyidoyasiie q flayiuddluszuud
narlumssudsiiliuiuou Tnsagtuegfuamumuuinestoyafisuds daialuudadeya
wianil asfushuussng 9 vagUnsainsin dyaanfiouainnszuiunisnan Wusu
4. Link Active Scheduler (LAS) azifushauguamsisnandmiunsaeansdeyalu
szuuinilela deyala azgndasently
@1 Fieldbus Access Sublayer Hun1simunsngazidenvesdianinu Ingende
auaudAveInissudinteyaiaziinissvduduuuula wag Fieldous  Message



Specification tdudiunildimunruantfisng 9 vesdenu wWeviligldauaiuisods
ToAUAN 9 iuseuuludgunsalau 9

2.2.3 Physical Layer

Tusuthndulasadonnisnmesssuuiinduliadds wasdudwiidousdte
swingunsainndlussuuidideiu el dudunaiuvesdygia Tneiluasly
aedyaauvuunfmiloutuszuumuauiia 9 1U musnasgiuves IEC wag ISA G313
\Fousensmenmuesgunsaifidueundenuazgunsaiviiaduiladdaausouanaldi
Al 2.4

DCs

Wire Pair + Analog
4-20 mA
Field

= Device

— — T _

i & Current :>
s I
T
v

To AID
Converter

4-20 mA Current Loop Connection

FFI
od i v i
} l Wire Pair
i | Fieldbus
FQUNDATION " Digital
| | [T] [« Signals —>» igital
e i | [ B Field Device
| Interface L
| |
| | Terminator ~ 1erminator
Ly £\ (8 o
97 Simple Fieldbus Network

AN 2.4 Mm3lensievpsdaaeudenwaz it uilanyd

Ly

Tuns@eusomamenmussgunsaldygraeundontagriinduilada i
WD UNULAZFANAUAD

dufimiiontu

- Tdanedgnmnsgiu Twisted Pair Wire

- 14 Terminal Block 11915571

- wdnnis Wiring anesialy

- atuayuauludnuae Intrinsic Safety

- #UUAYUNI5YINS¥UU Redundant Power Supply

dufisineiu

- vntledufladdaatiuayunisdenseuuu Parallel fugunsal 32 #
Wl tuianUaiin1svin Balanced Transmission line
Wntadufadadosnis Power Supply fiieane
Wnteduilassadostinisinge Terminator

TunsUSsuieudnuUE NISITIDUADNINNSANAINITO WAAILAAIANWA 2.5



- -
- = N E
- g Control System = E
| Network | HSE
RURRRN conoter WRRRAR vomse uin
H1 JB/Terminator
1/0 Subsystem IEEII Jd >
/ Power and P /':.“-._\
g Conditioning/ @ ﬁ \
g g Terminator ?
14.5 mA
TAG =LIC_101
VALUE =70
UNIT = m®

STATUS = GOOD
ALARM =T/N

Al 2.5 Wisuiisunisifouseniemen nssuinsdygaeundentasilnduilanya

1AMl 2.5 lassaiaesssuurinailintuiladdassldmadeudessninegunsainn
iluszuuiindetu Tasagldaodygrauuvinfmiiouruszuuaiuauinly deazgn
fntuala IEC 61158 wag ISA uanantudlassad-svasszuvrniinduiladiadagnuus
ooniduszdumuanuilunsdessioya da3unin H1 Fieldbus waz HSE Fieldbus Tng
14 Linking Device @nsurinisulasnisdearsann H1 wJu HSE Wadsimt i dusasanns
Scheduler Tifiun1ssudadaya Feazunnansandyaineunden tnsasidunsideudsly
dnwale Point-to-Point

H1 Judunsfuvesdaginiisediuanusawn (Low Speed Bus) wiaiiundnatig
nilyt Fieldbus Segment nisdeansvasgunsallusyduiiaziinnudlunssudsdoyad
5¥AU 31.25 kbits/sec AUBIVBIATBLUUNAN (Trunk Cable) azdinue77leliiiAy 1900
LIRS LLm'mmawuaaa']aé’muiy’]mé]’a%uag’ﬁ’mﬁmmmaé‘i’w}zyﬂmﬁl,ﬁaﬂi%ﬁqLLﬁﬂﬂWﬁNﬁ
2.1 @31 HSE (High Speed Ethernet) Li‘JuLé’umaLaumaamaé’zgzgmﬁizﬁummL%uqa Fans
doansussgunsalluseduil asdenuidlunissudsdoyaiisesu 1.0 vido 2.5 Mbit/sec

A19199 2.1 wlinvesenudygravdnduilanisa

Cable Type TypeA TypeB TypeC TypeD

Cable Design Shielded, twisted | Multi-twisted pair | Multi-twisted pair, | Multi-core, not

pair with shield without shield paired , overall
shield

Conductor Cross 0.8 mm? 0.32mm? 0.13mm? 1.25mm?

Section* 18AWG 22AWG 22AWG 1BAWG

Loop Resistance * 44Q0/km 1120/km 2640/km 40Q/km

(DC current)

SegmentLength 1900m 1200m 400m 200m

(including Spur Length)

ANEIENARYBIANEIILUNEN AL TUTIANNENIVBIEEERY (Spur Cable) Tipaguuansvan
#e Tnsauenvesastosdsiuagiusiuiugunnifinesguuastes suvsazsoa
Power Supply, Terminator, Power Conditioner 6‘3@Lﬂuqﬂﬂsﬁﬁﬁﬁhﬂu%ﬁmﬂﬂmﬂizﬂau
A 1Wudannil 2.6



Field Devices

Host Device

Trunk+Spurs 1900 m Max

T JB JB

T= Terminator

I I

Fieldbus T |
Conditioner

Bulk Power
Supply

Field Devices

A 2.6 N13siRgUNTalieY vasntuTladUa

Tunsaideudenienisninszuundiaduiladdaaiuisaiazandiuiunes
amedygald 1esnnsdeusiestgunsainhaduiladvadudnuae Mult Drop %4
JzuwnAndygraeurdeniiludnuae Point-to-Point TudiuvesAiildainnisinaes
gunsaleundonazgndadnlugasunden uagsimsimungulunisldnuuusimunuiiie
nsmuANTIBLAnINadaly iiaunsainntntuiandasziinisnvuegiulunisidanues
Aiildannisiauuigunsaiies uazirdeilaldiinsmuauuuinmuauvIowandna
solu uenanilgunsaiadinduiiadvassamsalidoyaaniugvosgunsaiiiuidy
gudeyadmsuiin Trend G'Tfmmauﬁamdwﬁlﬂﬁiué’@fywamﬁaﬂ ueluszuun1IULATUY
Tladdaaziidodafniensldamndn  og 3 5esie Power Distribution Attenuation uag
Signal Distribution

S0a7inila Power Distribution wJuiiesiiiiuafiunisdie Electrical Power Supply
Tifuedesdie®n wagfmuauudasi Tngaungiagdeninisiiansanmssiendslii
\wieaioTanazinuauiiasainilussuuvesndnduiiaddadududnunsrenis
{ousioluy Multi Drop tvnniniinssetasesiiodn uazsmualuszuvmnniiuluazyinli
nszualwihfdngliieiesiiotn uazmmunuusiaziaglimemeiilosain Power Supply f
ﬁﬂ’mﬁ’wﬁ’mnimaﬁdwlﬂagm q wilufieteaiunsdnis

Jesfides Attenuation 1HuilesvesdasnsanavesvianseualiiiiAatuly
aedanaiaiuuug 9 laglunasguvewanduiiadvatuseulhiinnisanases

A

Fyaaunszualniinle Tnedosdirnlsismnin 0.75 Volts peak-to-peak fannd 2.7
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pata [ 1 LOJ 1 110 of+1lo
Clock | | i | | | | | | | | | |
EncodedData ¢+ _§ 4]+ fLf 1

0.75-1Vp-p —H—H ---- F __ 24V

9-32 V

15 - 20 mAp-p

AR 2.7 dgygraunsliiiivennsdeansveanaluladnninduianva

agnslsfinusnasdewihnisinnsannisanaswesdaaialudiuaesans Spur fae Sududn
fiduuiinnisanasesdygiadinanulduin lewindnuurved Topology Tuns
Fouseans Spur - agvinliiAnaAl Capacitive  luaiedatia Jeazdinasnenisanveu
Fuaradlnihfideudraun

\3ofiann Signal Distortion LfJuﬁlaqﬁﬁwﬁqﬁqmiﬁmﬁamaqgﬂﬂ?{ué’mm Tuil
awvgunanranges iy lihanduFewesdyansuniu nsiin Attenuation Tu
aadtyaas nnshnme Terminator Ll (Loose) ns@nds Terminator lainsusuauluusay
Trunk MaAANISIUNILAIN Interference Error lugunsaimyndifiadda Ssanngmeani
é”suﬁﬂﬁgﬂﬂ?{ué’m@mﬁmmiE]mﬁsulé’ﬁgqgu

pUnsnifldu Transmitter wuvnimtiwduiiadadommansoiouds foyaimdniy
ggnaes1uaN Transducer Block 3ndeeanved Function Block Fadudwiilddmsuiily
Fousafu Block duq annelushgunsal wiedsiagunsallu Segment Huq tilenns
muANsEouanamalunszUIUANS Tunsaliidesmsazilasdnyaadeyaain H1 10y HSE iile
Feusefudnbu  umpieris Ethernet aunsavilélasnasTd Linking Device fasaogng
Tunnd 2.8

ﬂﬂ‘wﬁ 2.8 Linking Device ju 1757-FFLD

AnuauURYeS Linking Device JU 1757-FFLD
- @nsaweusiafiuate H1 laasan 4 Segment
- @19 H1 WewsiawnIasilodnlaasan 16 o
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- $ Linking Device Weusaifuiaiasiioinligaan 64 ¢
- 14 Power Supply 300 mA % 24 VDC

2.3 Wuaa% (Programmable Logic Controller: PLC)[4]

ﬁLLEJas?jLﬂuﬁ’.lﬂ’J“Uﬂll‘Uﬁfﬂ‘ﬁla’lu’liﬂiﬂ’iLLﬂiﬂJléf%ﬂﬁ%@’j’l lusunsuiutdaaeodn
ﬂauImaLaas (Programmable Logic Controller) wIetaiseniuin fuoad (PLO) Taw
nENNITRLE LS Tload gnihulimaunugUnsalilédmiunismuguuuunesidy
’mw%msmaqﬂmmaLaﬂmauﬂamumuﬂizﬂawaﬂiumiL%ammaammwmﬂaUQMﬂWi
yhaouwuusaluiRvidesnsauamnsa lunsimuaieulynsvihanuiianugsendudeu
uazannsafaziasunasildmuieulwiedisuuvunsihau feansauusiuasululs
MuneIn1s laenisileulusunsuadludl duead  Tusduuun1winieg auuinsgu
EC61158-3 aslifneninusatiuiiasihneuuy Function Block Diagram(FBD) unl4fush
MUAN TUeaT S7-300 vesuTn Siemens Fsilpulusunsuanansaviinisidenuas
Uszgndld TnsudenUsziansng ifaiuaiunsafgimsdoulusunsundedaiudoyad
Fosmstuavannsawvadu 3 Ussandesuie

1. Ué‘aﬂﬁﬂé’waa;ﬁ%ﬂm (User Blocks)

2. uBanfdsmasszuuURRNINTT (System Blocks)

3. ufenmAwATg I (Standard Blocks)

2.3.1 viienmasasgflderu (User Blocks)

Uﬁaﬂﬁwﬁwaasﬂﬁé’hmvLﬂuuﬁaﬂﬁﬁqﬁ'ﬁ@auiﬂmmuamWﬁaﬁwﬂwﬂ%’aﬂsﬁumLﬁa
umﬂﬂmﬂumimauiﬂumummmmimmmawLﬂmauaﬁaﬁuasmmmﬂivmmm
msUszanaldau TnsazduionUseinnsingg Imaaﬂimmagmawﬂizmﬂmm

1. eosaluwduuden (Organization Blocks: OB)

gesnlueduuden deldfsnusgedn OB szuuuvdenmdsiianunsaruldideu
TWsunsu muaumsyaulagyily minusemluleduuden sxiintihndsddynituden
9u q nande  eesniluwduvdenazgniiluiBoudeszninaszuuUfiinng (Operating
System) Aulusunsumashliaru (User Program) uenantu Tusisawesiioganelumiae
ﬂiwmawaﬂmqﬁf\]vﬁﬁmiﬂivmamaiﬂiLmiuﬁaeimsiuaa%mlum%’uué‘amLﬁmmwé‘aﬂ
it ﬁqﬂ%uasmmummaiﬂLLUUﬂJaaﬂﬂiﬂivmamawﬂwmmi dmsudiauay fikoad
57-300 ¥oIU3HM Siemens Hu dnwairlunisusy MUaNaIUiLLﬂi‘MW@EJﬂ’lEJIHEJEJiﬂ’]iUL%‘?JU
Uaamwmgmwmaaﬂwmﬂmaaﬂ%mu

- NM5UTELIaNalUISLATULUUNTOU

- nsUszananalusunsalagldnistadamazdignmunienld (nterrupt Driven
Program)

- psUsEInanalUsensumNYaIanfinivun  (Timer Controlled Program
Execution)

anvauznsyheueesmluduuden 619 @mnsanandlaninisng



A19197 2.2 AMENYLNNTYINNUYRIUsRE OB

neaY OB AMANBAYNITYINUY
OB1 Free cycle
0B10,11 Real-time controlled
0B20,21 Relay alarm
0OB32,0B35 Time - triggered
OB40,41 Interrupt - triggered
0OB54,55,56 DPV1 restart (for CPU315-2DP)

0B80,81,82,85,87

Asynchronous error

OB86

Station failure /restoration
(for CPU 313c-2DP and CPU314C-
2PtP

12

OB90 Background OB (for CPU 318-2DP)
0OB100,102 Restart
OB121,122 Synchronous error

2.3.2 Weriguudan (Function Block: FB)

Wiunsuflegluilsdduudonnio FB aggnlusivameiinnisuszuianaidelie
ladtuudentug TigniFenunldruneluudenddsdsssanananinszuuufofnnee
fds CalluazannsniiazSuniedsmmafimesanudenddiiviinisdenldilsiduuden
Ul FermsTimefmaniugniuliluudendayasinag (nstance Data Block: DB) &3
Huvdendeyavszvmisilégnimuslifiamudiniusiunstenldnuilsifuuiondu
Tneidlefindonldnuilsiduudennnaddosiinnsssynmneiavvesuiendoyaiisoonis
$198amugludetunnads mmmsfitneseneg Ald ndeinnasussaanaveslusunsy
meluiladduuden azdsnagnifuielinmelundendoyaiigniuly dmsunisSenilsidu

o

2 = o i < > & =
vdentaq wldlumsdeulusunsumivaunisiauluidazase gldaunazaiuisanagi

Ql 1

ﬂ’liL‘UaEJ‘LJLL‘IJa\imJ’]EJL@‘(HJENU&EJFV?JJEJ@,IUG"\T’]LW’]%ﬁI%éJ’lﬂgﬂaﬂﬁ winsillaseainavesdoyaiioy

=1

@ v v = £ A = [
meluvdentoyadziollasiasiimieuiunnusznis

2.3.3 Wan%u (Functions: FC)

Wsunsuiegluileidu e FC azgniuswawesinnisussuanansewdofleiduiue
Iagnisenunldauluvfiondrdsgnuszuiananszuudfumnismenisldfds Call was
aunsasuardmnsiimesanuaenmdsdensenldfandunse FC 1o wuReaduilandu

@ a [ 'y} q"u d‘ o & 1 =
Uden ¥3e FB vnuddafuiidiusignimuaenliluilandu szldarunsaseonunldlaly
vaugiianduiug WldgnuszananasaslunisiSenilsddunildauilddesimuamneias
vosudiondoyatiliends
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2.3.4 viandaya (Data Blocks: DB)

vdonteya ude mdnvdenvziduudoniigninuilddmsunsiafuioyadaay
Audnuazidudoyaiily (Shared Data Block: DB) w3aiduvdendeyadumeilidmiu
Jaufiuteyaiiiany duiusduiledduudeninstance Data Block: DI) Gsfinnuandifiiy

Y
v

viendeyaiiluingvinisdeulusunsufaunsaneniluldlunisiiudeyalag Aldaud

2.3.5 vAanAdavesszUuURUAn1g (System Block: SBs)

uionAdvessrUUUFTANT (SBs) aztdudiuvilavessruuufiRnng (Operating
System) GsudendrduvariiidoulusunsumvauaninsaiisFenidleriuldeuldud
fdemaglianmsaimsudlalusunsuaelunieaietunniesld Tasfl System Block
Usenausiy

1. System Function Block (SFBs)

2. System Functions (SFCs)

3. System Data Block (SDBs)
n15s3enldern System Block azmesgaiiense help Ysznaunisldaudtluusas System
Block Huvihnihieglsiagdesnannivesdunn uaziorwnmeslatis

2.3.6 UABnMAwuAIEIL (Standard Block )

vdonAdsnsgn asduvdenilddmivimAulusunsuniedeyatioganely
Library 124 Standard Block ﬁ?%%’UﬁWﬁdﬁagﬂuﬂdu IEC, Driver luiga FM %30 CP Dudiu @
Q’ﬁﬁwmiL%auiﬂiLmiummmL%Emmslﬁé'fqmiéfmuéfaamﬂ@aé’mﬁwmﬁﬁﬂmswazL%amiu
nsiunlgauaInengsUsENauNS LTI

2.3.7 madnfstayavaiuead

mMadhdsdeyanienissrsdeiumsvasiauusUseiansineg fegmeludafiueadiiio
Tsenoulumadeulusunsumuaunisvinenudu Taevhldazordendnninidertuiuns
Sedsdshumisvestoyaluszuunaheudfidilulasluneaeesi Jumheusznanatiues
Feguuuumssadafaiumtswesiudsneluiieadusznouse

1. mainnadeyauuuin (Bit Address)

Madhisdeyanienissnsdeiumisuuua (Bit Address) azidustaviildimun
Auvsvastoyaudazdn (Bit ) nelu 1 lud (Byte) PN OLANIENTIZNTIUVS DUERS
anTzvedyaauesfiulsTisnddldiegnautu 0.0 nutefinisd1edade UAYBIYA
Lﬁ?j'amia%’ué’mmmﬁuwmmm 1 Seluduvsludii 0 el 0 lngiruas unsvestayaus
azdnfiussgegnielu 1 lud (Byte) az uJum'ﬂaLsaqmmumnwmamummawumwm
Tanunea 0 LLauuU‘UmJ’WI’NW]WU’lEJEJEJLiﬂﬂlﬂﬁ]ﬂﬂiuﬂﬂmm’lLLM‘LN‘UGM&JWEJLEWJ 7 52y
Srunuvesuvtwesdniedy 8 fum
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7 6 5 il 3 2 1 0 <—Bit Address

110 0 1 0 0 1 1

anmzileanius / \ anziiledanuy

a @) a p=t
9Nl 0 19899004 1

Al 2.9 Msiinavien1sedsiuvivadeyawuuiln

2. Maitiadeyauuulud (Byte Address)
Y = Y =) ¥ a o ! (3 < Y O Yo
msihfadeyavsenisorsdaiunisiuulud (Byte Address) agilusuavitldivun
duwnisvesdeyaiudiuiunsons fu 8 On vise 1 luddiegiaau 1BO nunefin1séneds
ToyavenLauseSudy B unaluiumialud 0 Mliuwia 8 Un wse 1 lud

IBO <—————Byte Address

|
t TSR GN

N Byte Address

7 6 5 4 2 1
110 0 1 0 0 1 L e— doyasauszivlud
\ AN1ZVDIANIUZYIN
andInlunsazls

NN 2.10 N1siifavsen1seNBisnisasaganuulud

3. msifstagauuuiisn (Word Address)

msuhisteyanianissrsumisuuiisa(Word Address) agidusatavitldimun
sunisvesoyailudmnuniony fusta 16 On wie 2 lulnelundazdinazUssnoude
foyafiegluludgs (Fesdrduandni 8 Bsegniwnurnielumasnutneslefednd 15) uas
foyafiegluluda (Fosdrduaindail 0 Geegmesminielunissudeiiefedni 7) Ty
fuwiswedludiitaniesnitazgnimusliiduludgs dasumisedudffiamnnninaggn
sl duluden degraidu
W 0 vanefenisendsisteyavesamloudesudyaabunn iilvunn 16 9n ude 2 lud

AR q
1

Usenaulumedeyatudumisluan o (ludae) wazdoyalusiuvialuai 1 (Lbude)

Y
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W0 -— Word Address

l

B0 --— Byte Address Bl - Byte Address
15 11 10 9 8 7 6 5 q 1 0
< 1 0 0 1 0 0 1 1 1 0 0 1 0 0 1 1
\ /

\ ToynTIIsEAUISe

AR 2.11 N5RIIeN159 9B AL BslaYalUULITA

4. nafedegauuuduiiaidsn (Double Word Address)

madfetoya viansdradsduiundmuududalisa (Double Word Address) 1
Juinaeitldimunduniwoseyaiduswaundes fusta 32 On vl 4 lud wie 2
A3 TnsluusazfuifaiisnayUsznevlufmeteyaluisags (Susdrwuaindnil 16 Teeg
msshuanileliynasudnedlefelndl 31) wazdeyafiogludsar (Sosdrduaindnd 0 3s
ogmasuniielumeiudneiiefising 15) lngiunisveadsaidadosnitazgnimun
Hudsege dausuvsveaisaiifienannniazgnivusliiduisasmedadu D 0
minefianseeBatoyavesynidonsesudyanadunniifivuin 32 On vie 4 lud nie 2
(359 FsagUszneudedeyalusumiaised 0 (35age) wardeyalusumiaison 2035am)

DO <— Double Word Address
W0 W 2 <+— \Word Address
B0 1B1 B2 B3 <4— Byte Address
W 1 - Word Address

NN 2.12 Msidmsenisesdaiiaiuniiesdeyanuuiuldaise

5. M3ifstayadniaeuredyynlaensa (Direct Access)

o a

nainisdoyanyaitensedyyrudunaviedyqyaserdnalaense azdunisdif

=

Toyaiuansdsantuzvesdayaunnieusety q Ingliiumieanuinludiuigniseni
/O Status Memory (PIl : Process Image Input, PIQ : Process Image Output ) 4013
Wilateyadnyatendedyy1udunavieeinalagnsiuy svldalunisidriateys
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u’mﬂ’nmimmﬂmsmummmammm Lwi fifeffiddyfe niteUszananasraunse
iugamumimmLL%%W@M@@WMLWW deudedyyradunsluvasiiviinig
UizmawamuIUmmsmﬁiﬂ%ﬁﬂmn%wﬁum LLaymmiaﬁmaé’wéaaﬂiﬂmmm%amm
deyeyrauodnalaluviug Imaﬁiaiéfaaaa%ﬂﬂsummgmﬂ%mamaﬁml,a%a??uﬁy’wm

dmfuguuuvlumsitrfeteyaiigaidiondednygradunnvieiednnlaonss oy
ansadfdldlasangdoyaifvuindulud (Bianse fuilaisa whiulnglunisideu

¥ ¥
IS =< v o

Lsunsuienelviinnisiniadeyalaenseilastududenienisiyfignes Pl (Peripheral

o a

Input) Tuﬂimmmaqmmmauammmamaiuammmauwm wazld@ionys PQ (Peripheral

AR
1

Output) SLuﬂimwmaaﬂmmmmamammLszjamaawwammmmmwmmﬂuummums
G]’JEJﬂHﬁWIﬂIﬂ’MUWUH’]Wﬂ@W@;@LLﬁW\’]ﬂJWJEJG]’JL@“Ui%“LgW]LLWLN“UENR;G]L“UEJ@JG]EJVIG]ENH’WL“U’lm
foyafegnatu PIW 50 mingfansiiniadeyaiigadionsesudyanudunmun 1 35alu
fuiaisnd 50 Tuguuuuvesnsiirfedeyalaense PQW 100 vanefenisidndadeyaiian
\Fousodsnedyaanedmarun 1 deluduviiadsadt 100 TusUuuvvesmsitdsteya
JRHIER

Tngvhluudrlunisisulusunsuiienruaunisiiuresiiueadfazifunisidng
foyarioanuzvenaieurodyndunniasiondnmuuulnenisde (indirect Access)
H1UNNUIEANNT U SLoaR UL UNA (Process Image Input: Pll) uaglusiwaduiud
.01Fnm (Process Image Output: PIQ) whailitalvinisdhisdoyanianisUssananaves
Wiunsululvegnesamsa

2.4 OPC (OLE for Process Control)[5],[6]

OPC #au131n OLE for Process Control \Jwaioulastiosuinsgiudinsunig
¥191u Client/Server Tuszuu SCADA LitelfgUnsalvannvanganunsoldarusaufuliniels
wmsgReiulegldiuifnues Object Linking & Embedding (OLE) %qazé’mﬁu%’ayjﬂﬁ
ogluguinquiteliueundiatusneg Astoualuldusslonilunssulusunsulide OPC azidu
NN UN AT AIUANNITNER

MsWAILY OPC Lilonsuauadranisivdsuutassniaiiismia waziiionns
uanidsuteyaiiiuszansaim OpC Fdldsunsesnuuultidunalaiioatranesmiuly
MsuaniUdsudoyasgaiusyaniam suduuunAnndnves OPC Fethlugniswamun
goldusdudaszroaniawns
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Application X Application X

(OPC Client) (OPC Client)

OPC Interface OPC Interface
A A
A A

- 1 y y >
\i \ A
OPC Server OPC Server OPC Server
A B C
Driver A Driver B Driver C

a Yy 1 [y 1 [y a A & a 1Y
AWN 2.13 ﬂ’]ﬂsﬁﬂai‘ﬂai’mﬂw}\l'Mﬂ'ﬁWWU'ﬁﬁ‘U‘ULU@VILUU@J’W]iE’mLWEJ’Jﬂu

1AM 213 nsfauilusunsuUsegnd X M8u OPC Client virlsfanunsa
uanudsutegaiu OPC Server 91nU3En A 130 B 13 C Al Inglidndusionasundaa
Tsunsudlelasnesiinsdsuulanidoineniausiinauisuudas fsdunisiaun
Tsunamdsegndarlifuagiuninudsuntassniawnsdndely uasnsuaniudsuteya
5¥1IN8 OPC Server 31nsiauUsEN nsgvhladsuaslivss@nsnimdenvas OPC

1. fmniiUsunssanmsadongendusldlaslitutuansousvosusazuioy

fdimadenuindulunisimunlusunsuludu Business Management 3o

Process Management Ifudaszanniu annsnandununiswaugeduasifioldlunns
muAnvsalulunaTeiadls

3. vdndgmanudndulilaszninglasesueseninnsaindausen

2.4.1 OPC nunisunluly

OFCL/F

Application OPCI/F

o Physical
Physical T/ {fgc

WA 2.14 st opC g

Nl 2.14 OPC anunsathlulifadeszuinuedesilofnniegunsal lusedy
Tsanuldlagnss vidensevininuszuy SCADA Juduszuunmsihguazauaunisinau Tu
AU Process Management leisalusunsuuszand (Application) Aazina1a1ee MU
OPC Server Tiflonszihnsegnslneghanilidseluiianunsafinsofu OPC Server Liteash
Wennansalddeyanszaulssaunndo

fuguves OPC T¥ugruntan OLE/COM winlulaf ey OPC Safldnuaziiy
Client/Server SsUsznaulusng 2 dnwmedsnmd 2.15 Tng OPC Client 1 fanansafinde
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ffu OPC Server 9u1nni1 1 fwazluniandunu OPC Server mamwiazﬁmémﬁam'ﬁmaa%’u
n1s3eavedayadn OPC Client lounnndt 1 o

Y
g
i

OPC Client#1 OPC Client#2

Server

Vender B

OPC

Server

OPC Client#3

o
-

A

AW 2.15 OPC Client/Server

AsimwlUsunsud sy OPC aursavinlanane Slnedsusnuanasianind 2.16
wanan15ty OPC Tuldsunsuiaenu laglalald Common Object Model /Distribute
Common Object Model (COM/DCOM) nsntiae azyialinasvinnudy uslifieaudaneu
wiu launsald Client nane 9 favedeyadin Component wiauiule

lj N\
Client =. Lﬂ%ﬁ

AWH 2.16 A5l OPC meldlusunsandiendu

Wiaeulunisld OPC finszyineinu COM vuesaufsaiu asianudanguluns
Tdanunnniwaglnszuuinmenudasadenfindy Client Sesvatayalainuaiy Server
uay Server NWUIN1sHA Client lanates fnSeuiuisnmi 2.17

Client Process Server Process

Client——» —»‘_ Component

A 2.17 1514 OPC sy COM

F5a1udunsld OPC Ansantuszuutdniisa ludunIasuatanialaanseyineiu
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DCOM  fauanslunindl 2.18 &3 DCOM Husgjuuiiugiuves Distributed Computing
Environment Remote Procedure Call (DCE RPC)

Client Machine Server Machine

Client

AW 2.18 115M OPC 81 DCOM

Tnenalutalnistyd COM vinlansinnalnnnsinmedeaisniuduiulusinaoanialu
SRR AIURIELITaLTLUSIAPRana1eUsEANIARININA 2.19

Client

Client I

Server

it 2.19 TUsTpoaildlély OPC base on DCOM Technology

|

O roegserer |
0O | orecomman |
O 1ovcoromse |

AR 2.20 dnwazaas OPC
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Tnedulngvensurs SCADA fifnswaundeuiluszasndeiilasiesdmsu
fnuaan3awmosvesgunsainuay Tnewmundulugalasiofianzeeniag fadulnsies
dwfu fuead dmiuvendus SCADA MnfuanTenisazliannsaldauldiuyonuas
SCADA 3ul# dafudlethunlinuisidesiilasnesiamedmivgunsaidu 4 Fsdeutradu
{]igmﬁm%’umméfmmiﬂuaq;:flﬂé’fq'mu,azQ’wamﬁé’aqmﬂﬁﬁé’mmmﬂuiwuLTJ@ (Open
System)

fadunangunsaidaldsiutuaiiannsgiu OpC dwdudulasiieslusuaivay
nszuunstagyiauludnuae Client/Server Aensgrangunsalmuanaiusaatuayy
lasiresludnuay OPC Server wazmendnwonduds SCADA ai1slugalasiiossulu
&nwaiy OPC Client fau OPC Server wasynguninimuauannsalismsunnaonsiuag
SCADA 151 OPC Client tfulugaidoniuszuulnesimanansasinliglduazdaanslasy
Uszlovuandnuazvasszuuiln

1. OPC Data Access (OPC DA) iflughutsuusn (Originals) 1lun1s3udstoya Real
Time Data 290 Wlead, DCS wag Control Devices ¢3¢ lUuansdsdmnaniua (HMI) #3s
Display Clients

2. OPC Alarm & Events (OPC AE) a519deyaadlfou uay LL%’@meigﬁmmﬁwﬁq
59104 Process Alarm, Operator Action, Information Messages Wag Tracking/Auditing
Messages

3. OPC Historical Data Access (HAD) #§nn15¥191uaa3 OPC DA ud OPC HAD 1
yhnthitlunisdefudeyaluguuunfissuu SCADA aunsauiasls

4. OPC Unified Architecture (UA) 1lusinsgiunazlassasialusdves OPC Tuns
Ansredodnsuwuy Common Data Model n1sdpansiuwnanosusia Ineldanuaiuise
289 Microsoft .NET wag Web Service lagaziiusz@ndnin anulasnads wazd
AUANLITONEDNIT COM/DCOM — base OPC Standard Communication Protocol il
ALNS0AIM Read/Write Wadanis9ia Data Access, Alarm wag Historical Tganusiunule
pgeiiUsy@nsnm OPC UA Buieus unsaey T a6, 2004 OPC Foundation Miiinsisudiu
wWalassardlvaidndu oPC fivilv OPC (Husnannisdeanstuiaeluusidn 10 T
fravimieninniniu ufiudn OPC Foundation sefaindnainuanansnvesunnsgiy
OPC T3 7 Fuludn uasudalassadrslmives OPC MFundn Unified Architecture fign
UsgniAeonuilul a.a. 2006

2957 OPC COM Thiunadnuarldruogiuside 10 Bl (a.a. 1996)
Tnefinsududsauaiannanesgiuig q Willssansnmpasntaassagiaandiniuin (OPC
DA1.0, OPC DA 2.05, OPC DA 3.0, OPC AE 1.0, OPC AE 1.1, OPC AE 1.2, OPC HDA 1.0,
OPC HDA 1.1, OPC HDA 1.2, OPC DX, OPC XML) wuiniidfuddaiivhunfinnsanlunis
Andulassadislml q el

- walulaguuu COM lasglranudiAglun1sv9a1uun Web service ag SOA
(Service Oriented Architecture) 5s%31a Plat form fiu Plat form 7isnariu (Cross-Platform
Capable Web Services and SOA)
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- gudnuazdmuie OPC fimanisliiinisiudsdoyailudnuazwuuds serviceluiies
adadenliannsofindaiu OPC Data Model isnun (Hagtuusn Service fuidu DA, AE
kay HDA)

- JANARLAzIIMINY OPC Aaan1simun OPC vusruuUfTAdunsuenmiionn
Microsoft Ss5aulufiafosniswamn OPC Tvinanuuugunsaliuy Embedded fefosnis
Reliable, Efficiency lulassasatoyadity

AALTRvE OPC Tagtudteguuiugrumelulad COM/DCOM was Microsoft uag
dlo Microsoft Usznauasld Microsoft.Net Framework 1o 2-3 Uis1uun COM/DCOM
gedunonunmie Microsoft.Net Framework Usgnaumieamautflvidiuy Inter-Process
and Remote Communication, Web Service ez .Net Remoting LLazﬁﬁLLﬁﬁﬁﬂmauﬁa
Fananvzmiondn COM 1y uifdiidounniosiififed daysig 9 Tuyuueavas OPC
Foundation udadasmsiiiudneainuazdssdnsamaes OPC Hundetu 3ldada
insgrunaginssadislmidundndanisda oPC XML elFanunsariiauuuy web
Servicelmgyinaulluy Cross  Platformla uaAwuaiused@ndaimues OPC XML Tugdnu
anuidatudadings com 23 whddlimune fusuitliaulades Web Service uaw Cross
Platform egdlsfipmimannindeniéingsld OPC DA u3e OPC XML iudndunuiinsey
U Microsoft platform wagdean1sauiafiden OPC DA usiindunudifesdstoya
3211379 Web Server — Client WumIUANLAZATIIEOUITUUAIUANNIUATOUIY Internet
Gonld OPC XML Indigo +8u Codename dmsuldidonmaluladludves Microsoft 7
UuUgsnmidnunisuny COM Lhn Nsenausnefliae siiAfiaade COM, MTS, Web Service,
Net Remoting uag MSMQ sausdliifumaluladifen Indigo é’ngagjuuﬁugm Public
Web Services Specifications @4a13nsavinausening Plat Form filile Microsoft léinns
WasuuUasnudnumzees OPC fnennudainisainuatedefiainanuagldamn OPC 7
froamsliifinsu$uUse OPC AE 130 AGE 1.4 Interface AuAzaEIfy OPC DA Hu A
Foanssusuniislusuauiuiie Feanslings Integrate AE AU DA 19daefuognadl
Useavnnsies1swe st yniiiddayfiogaau OPC DA ﬁ'juayzylmiﬁ OPC Client (SCADA
Software A4 9) @13158 Browse %1 OPC Tag /N4 ¢ @310 Read/Write AlU8Y OPC Tag
Lﬁamuqmiaiﬂé’q PLC, RTU, DCS wag Controller Uszianeing 9 laus OPC DA luigaulwdl
nsaf1snsudaieuuy OPC Tag OPC AE il Interface fidnsioru OPC DA Tsigldanusn
Samuadoulures Alarm #2e OPC Tag 970 OPC DA @il Tag 1de Temperature 970
OPC DA 11a14 Limit wuaszdusdu HH, H, L, LL wag Normal tJusu (838 Option 3u 9
dnunnidu Derivative, Rate of Change, Digital uag Expression) watlgymide Client la
4111303791 OPC AE tag %14 9 ﬁamﬁiaagﬁuﬁ Tag 107l Source 91N OPC DA tag LAy
e dudefianudululdviasinisld OPC DA Tag Fudeatu uifmuadu OPC AE Tag
wanefafiddelu AE snefu sz OPC AE luauladioves OPC AE Tag I1deanilounie
faifuifu OPC DA Tag finuniduteunielddfuduawnglfiinanudosnisiudsuidas
lassasnadoyaves AE 5aulUfs HDA (Historical Data Access) Ti@1115a Interface iU DA
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pgiUszansnn Tavaunsald Browser wag n15 Read/Write @gaduls vinlw User
Usgndnnatuazannsaaiis Alarm luguuuuilisssuanls

AnianRves OPC UA 1lusnmsgiunazlassadslmives OPC lunisindedonns
WUy Common Data Model uarn1sdeanstuunanwesusng q Ingldanuaiunsaves
Microsoft .NET wag Web Service OPC UA fiUsg@n5nn anuasnsiy Lazilnuaiunse
Wieni1 COM/DCOM Based OPC Standard Communication Protocol 1114 SCADA
Software @1:1150AUN Read/Write LLaz%’ﬂmiﬁﬂ Data Access, Alarm wag Historical T3
Sufiinandulfednediusyaninim uenanduszuuiildann opC 1MIFIULFLegamsaTiaz
11 OPC-UA Application 1ldeusauiuldias iieifinaruanansadiu Web Service uag
Connectivity 7iilszansamiusiunudifguos OPC UA %ﬂﬁgﬂiéf&ﬁﬁ

- ANdATRUNNTBIUBY COM/DCOM mulafissnn auvasnde waz Scalability Tu
nsAnsedeansidusEansnnaL

- NsAnraniu OPC UA 11lanqe Single Service wa@1unsa Read / Write uas
ATVADUTININUARIN 4 Va3 DA waz AE ln

~wonaniudaflrruannsafivviy 9] 1til Redundancy W3 Client uaz Server i
LAZIIENILAY

—

¢ Sing \.rirti\-,

M 2.21 WSeuigun1staenulassasaiy fu OPC UA
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Alarms & Events Address Space

=
HHHHHHHHHHHH - I -
1 ] |
Field Sensar Area 1 Area 2 Area 3
Bus Bus
' i s [ -
1 I 1 i i I | |
(o) e (o | o ' o | mae | [Cveve
Xmifter Amitter '*---....______Chents must comelate the__ e =
s | b tem perature _I—L]:_ -
1 | i transmiter nodas bassd

Currert Hi Lo
Valua Limit Lirnit

an extermnal knowledgs Hi Adarm Lo Alamm

AW 2.22 N5¥9UYee SCADA LiteRndariu OPC DA uag OPC AE

Integrated data and alarms

AN 2.23 SCADA Client @514 Service N15AAFBLATLALILAAILITAINNITNISITADS

2.5 Client/Server

Client A8 LATBIABDUNIADINUFDIVDUINITHAZSUUINNT0E19LABE191Ta97N

Server Uy

il Server AaiAIasApufinneindesruuUftAnisuielusunsunoufiames Avimend
Tusnsednslaegimiuionasets Tnsedelusunsy Web Server ufedasraufinmes
videlusunsumeuiinnesidugningluszuuiaiety Server wiadu 3 Ussiavilun

1. esesnaufinnesfivmtiiliuiniseslsuegisunneufinmesnielusunsy

ADLNILMDSDU

2. syuuluanisaeuiiamesnimiinliuiniseslsunegiunaauimesuse

TUsWNSUABLNILMDS DU
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3. Wiunsupeufiumesiviihilviuiniserlsuneduunreufiuneviolsunsy
Aoufinmesdu

Client/Server A n57fllATaaflsiu3nag (Server) uazinZesflduinis (Client)
Fousoruey uaziaiesdlivinislaiinisindesesvouinisaniaieadliiuinig iaiess
Tusnsfagdansmuiiaies

voltuinisiosve udidsteyanaululvinIetiewuy Client/Server wmangiussuy
i3etneiidesnsidoudetuiaiasgnitsdiuiuinn lnenissessudunuaiesgnitsenaiy
ndnAu vandos viendniu inszastuedesfiagihuvhminflduinisesdesfuaiesiid
UsgAvEnmgailesnngnesnuuuiniilenunusenuiianatn (Fault Tolerance) wazdad
moglviuinsninenslituindesgninenasaaa Insinieafiaziunvindudmneserady
AU LA UL UINSY RRaouRianes wiolulasAauiianesnlanisvitaudnvae
Client/Server tuszneulusedaudndty 3 dufo

1. dwvesldu3nis (Client)

2. @A3ev1g (Network)

3. duveriusnIg (Serven)[s]

A\ [ Knowledge Source
(i.e.database)

- Processing
§ (i.e. logic and calculations)

: < = Devic_e

:

_ Serve (i.e. Printer,prripheral sharing
Client (Altempts to fufill i
(Requester) Bl {0 B
Result) (i.e.additional requests to other
—» Request \_servers)

-+—— Result

AW 2.24 N1svinuaneale Client/Server

N0 Fa Client 9z03ud8n15d9 Request w1 Network TUds Server ol
Server  mausunazliusnIsmumSesvenn Client # Server ldanansaidusizunisinse
1§ f8snnedazvinisulatenimuuaswensmyinanfdeswetiu d9e19aziieade iy
g1udoya nsUsznanateyanismuaugunsalnsuen wiensdedFosveLiisidnluds
Bsesiay audnvarlaseadianda Client nilafaunsadedndosveludadsiesles
wanefnasldsninesuisifaiuisaliusinisun Client ldwanssuauiu n3easidon
iwosrlosTivhauwmnan ety mﬂiuiuuuﬁ Server ﬁml,a gudeyananes syuutufesdu
SEUUTANISToYaRuUUNTENY Fatusy Uumumammwum eFaduszuuiiresheulag
mﬂamimmumu‘[mma Client/Server 90t y19ils Client 9% LLanaaﬂuﬂmalumWM
aanansadilalilaeen GUl Gaegmails Client Log



25

2.6 NFLLANINAVBINTZUIUNIT

2.6.1 Wonderware InTouch[7]

TUsunsuuanssa Wonderware InTouch ugndllilunisanselnemseduglimior
muauluszuunTnaey wagdinsieidoyawuu Realtime l¥lunisnsivasvaniue
MABAIUTIAIUANNITYINNUTBITEUUAIUALTURAAINNTTY WATIIWIAINTIUAI 9 LYY U
Fulnsauunaudeans msdszdn matidainde msdansiundsnu gaamnssanindu
1hifu gaamnssuall gaamnssuUsznausasud nsruds nszuunsaedeslulsdlain
iy fegrenisldey ngld Wonderware InTouch msaaaeudeya 19u n1s¥lvaves
yeammiintuluevudsaninsasuuddiduaaudaieulininaunsiu JGEENIRHG
ddunansvesszuy Wonderware InTouch dugiu waNa NI Wonderware InTouch 819
yhuihid o uagdszananadoyailininensauiseing q Wy fiwead, Controller, DCS,
RTU W Uanatoyan1 vt 1evsea d e 1uaiuauesanisaangand 1wy ningaungiives
pUnsalgaAuRfaliimsYagunsoiiu Wudu lnedwusiufiveadude Controller fifnde
0¢] 4l Wonderware InTouch annsafiusausiadeyaiildanssunamuauianualily
gudeyaifioliminnunielusunsudu 4 armrsailul#auléd Wonderware InTouch tu
dlufidulunumusiadn uadluniidasnisuanine wanivdeudoya vianuauszuy
13 9 21ndunans ensThauwesssuuTfiduiussutesdiunnsuldegednan uay
fanusansademanisainng 9 fAntu Ssszuy Wonderware InTouch ludlaqiud
AmENIIaluANSAoas PUAN LavUszananatoyaann 1/0 vesgunsaligu fuead DCS,
RTU Iffesgiuiifumianau 170 uaglddumsnannlydinnuaimsodmiusesiuang
foenslusl 9 vosgldnuosseilaanaansn Wondenware InTouch wissmilasaaiisls 2
s¥ffufle Client uag Data Server wiei3en du 931 Server lagf Client Ao AoufiamesT
$udstoyaluss Data Server Tngils Client Haguanawan sy IUTOITHUUATUAN LT UAAS
Hunsiiin nmuuusiowilas vieszuuidadeudeifinivanisalaniduviedosnisudauien
sty e Client @ansodsanumuanlués Data Server iilodsdnygaluda fiuead DCS
v3a Controller Bnviaanila @2y Data Server agvinutifidnsoru fikoad DCS Controller
v RTU e 9 e Sudanasazdsdayanaluds Client wariunisioswaain Client iiie
muAugUnsal fikead way Controller #19 9 @9 Client WA Data Server dnllngjAnsariy
N1UTEUULATD18 Ethernet dannil 2.25
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Remote
Users

Froduction &Y Echeduling

ManagenEgL__--—-"ﬁl'ET}j‘“mﬁ_ﬁ_ Management

Production
Manaye sl
Layar
Etremet
[ 4 ]

Etheme Frocess
lr"""""‘ > H1 Casd IMonitoring
neerfacs I{ pC La 7

Card Linking ||| 23 =3 yar
__________________ Deie s —) e
Field
[# '1 P [ ] [ =]
@ @ @‘ @' Control
S g g S Laver
(R} CE ¢ B8k —[E] i

Hi Feld Devices

AN 2,25 NMSLTBRE TULAAIHALATEINAIUANKIY Ethernet Network

31nnIwi 2.25 Controller lusegdu Control Level azfAnsiadugunsal Field
Instrument luszAu Device Level a9 9 wutduiges Siad unu ioihdymiamn ity

Ny Ay

Data Server Tnssa1esugoNAlIsr8358UU Wonderware InTouch tuilfefidemsuie
Wonderware InTouch iﬂé’fwlﬂIuIaQiumﬁé"amsﬁ’uaﬁml,a% Ly foad DCS fg o Auld
pueudn 19y 11517 Driver lawgvessnaniiodeansiu Miead DCS 1Wusu Fdlutlagiud
N1SANUALINTFIUNANSAD OPC “U‘u%ﬂLWEJSJG]‘E]&JW]ﬂ’]iSL‘ULVlﬂIuIaEJLQ‘W’] frulunisdeans
uaﬂmnuumum’mamﬁa‘iun'm'iﬂﬁmayja‘l,wﬂu Client fisanisauaziiatiosnn
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a B
Mew Channel - Device Driver ﬂ

[Select the device driver you wart to assign to
the channel

[The drop-down list below contains the names of
all the drivers that are installed on your system.

Device driver:
A-B Bulletin 900 -

Siemens 55 A
Siemens 55 (3964R) =
Siemens 57 MP|

Siemens 57-200

Siemens TCP/IP Ethemet

Siemens TCP/IP Unsolicited Ethe
Simatic 505

Simatic 505 Ethemet

Simulator

SIXNET UDR

SHNMP Cancel Help

SquareD

R EES— Themo Westronics Ethemet
Thermo Westronics Serial
TIWAY Host Adapter
Toshiba

Toshiba Ethemet

Toyopuc Ethemet PC3/PC2
Toyepuc Serial

Triconex Ethemet
Uni-Telway

User Corfigurable Driver
WAGO Ethemet
WeatherBug Driver
Yaskawa Memobus Plus

=y

AN 2.26 NSHMUAAN OPC Server

@il 2.26 agnuitludauves Wonderware InTouch Junisnseifu iuead
w3a Controller ¥1l@iarnu Driver 138 OPC Inedl OPC was Driver awnsasudsuuy
Read /Wiite Wiipsudayanin fiuead vioileutoyaiiodsnuludsiiuead ¢ Wonderware
InTouch agsimthiidanisdeya RTDB (Real Time Data Base) fil#ia1n #usad udrdsliiu
Wonderware InTouch Client Ingfi Wonderware InTouch Server unsUssianasfnsafu
Wonderware InTouch Client #11 DDE Server fasilviannsasiniiteyanniueadiing
TUsWNTULTL MS Excel n3alusunsu Client 3u 7 fiinsiaiu DDE Server ¢ Wonderware
InTouch U1efazeanLuuly Wonderware InTouch Server ¥wiindins a3y Alarm uas
{Auteyalilu Alarm DB vi3eriuteyailidu Historian 19y Log DB 1iusfu iileddl Alarm
Display tkaig Log Display n138ls Wonderware InTouch Client sioly

Tns9ad19mun1380a95 (Communications) 521314 Client-Server 9sd0a13WIu
Tuslanea TCP/IP Tag Client 9dnsaiumimosvie Tag melu Server iuinisteya
G’hagﬂLLUUﬁLL@ﬂ@'Nﬁ’thmm;:ImamLszj'u fin1sdeAna1n Server eAwes /O vefiuoadiinig
Wasuuuas iudiu n1sdeansiugunsaitu Server agshnsasnaouningunsalany
Gzi’m’smﬁs’ﬂ%’muﬁ’mumﬁ (Defined Polling Rate) Fio1aazsnsfulumunisifimasusziay
A il Imsm Controller azdadmsfiaesnuiignosveliiu Data Server wioue1iian
yaugtiu (Time Stamp) Msdeansfugunsalves Data Server en1atfun1sdeansuuy
Modbus, Profibus, CAN bus tHusu Guuagﬂummgmmiaamwaaqﬂmmuu 9 1dunuu
1n Tuthagduiinisans OPC Server flatfuayunisindeseuinsgiusne q ifufuinane
uasouAgugUnsainUszavuasiin s lihisludeunsallvl 4 egsieiiles
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159835198 wnasing (Interface) Inen1sfnsiasening Data Server fugunsal n3e
5¢91314 Data Server Wwaz Data Server ffu Client Hufinswandu Driver senumsnungany
watlalan1EYoIuAaEHHEn feanFedinisfinuaasguvesdumesinatunniu opc
(OLE for Process Control) @sfinusanifilunisdeans LLaw%mﬁaaﬁa‘Emﬁms%’m&u’q
OPC Foundation Sudussdnsndnlunisimunuasgu uavaneneameluladliudaudn
orC  Fuduninsgrunasiilianinsuiniigafe nsdadedugiudeyanisusnves
Wonderware InTouch Software tuiln1sadralwanunsafinseldriiu ODBC (Open Data
Base Connectivity), OLEDB (Linking and Embedding Data Base), DDE (Dynamic Data
Exchange) 1usfu 1lel#anansauaniudsudeyanievinnisfudeyalilugiudeyasuuuy
#1149 9 ludagduiimsimunlvanunsaiadedulusunsy ERP #1e 9 19w SAP lasae

TAssaseaualunsalunisveeszuu (Scalability) As AuNEIN1TAlUNITTOISU
LaZHoUEIE5EUU Wonderware InTouch fiugdausing 9 Ly 1/0 ve3aunsal Controller uag
$1uauLASes Wonderware InTouch Client  fliiufuniefinisdenaafusyuvves
Wonderware InTouch fiugivedu 9 Jusiu §1vinn Data Server 1Juuuu Driver fia$1age
weluladlanglunisiadetugunsalfiiudesdwnlunisdeveieimnsy Driver unsussLam
ansodnseldianiy Wonderware InTouch Software unaBewind JeymiiJud

N

INIINTAUNUBEINNTII19 Bedagdulaviuanlduinsgiunans fie OPC ivawAludaymil
1A59d519719d999458UU (Redundancy) Wonderware InTouch  Software @ulngjil

o
=3

AaEaNsalun1sYdsessEuuTes Data Server lnefidle Data Server inanudndasfiay
Foendlvi Data Server Sndanilsvihauunuil Tngaedinnsiinuausudaenl3a Client J1avld
enfinsierfu Data Server Malnudlaiiarnudndesiindu luundslugadiviutidsans
#1u Redundancy Hlanaagvimihitanussnmavisdaifugaindeyaiisuntain Data Server
e lUadlyiiu Client fne 9 imsglunsaliifl Client S1ususnnfnseagifu Data Server &
LﬁsafuaWf\]ﬁmméﬁfﬂumw%mﬁagamaq Data Server insagrodliusnistoya Client T
AsusauRoufiagluudeyalvtangunaniuald Kedulugadivinting Redundant Savi
wihiidugaiudoyaudirisdasielst Client #1e 9 Bnneanils Data Server agldvinvtii
Uimsteyabiualnuaitegaieidadanusasilumsuinisdeys

wiAn15v11971 (Functionality) maneds earuansnsalunsiihdanguvesmniines
lugunsalidu I/0 vee fuead 1Husdu Amuaiu1sevss Data Server Tunisiimuadd
wsiwesln sldeshaien Geuldegaiion wienseunadou gy

STUULEAIHALUY MMI (Man Machine Interface) fio AU@INSOLUAITLARINANTT
yhauvesgunsafluguuuy nsiln deanny dydnwal wiuam Jusu lnsannsadeules
Shuarnsdisuamensiinmanidfunsfinesain Data Server Anuaunsalunis
Fauruszuunadin wu mslaala dinduuseueiinesdmaluss 10 vesfiuoad sy
AMuEENsatuNsIAN1INTTN W n13ge Bene nstvuansedeulninuueg 9
A9VIL MIlAABUTILUUBALYNANEYAIMYBY Data Server MsuananadayyIluzuLuy
fwes waznatauuumg q nsdudinsiinuseanang q nsdawus Layer Wudu ani

o
v a

WWudailSeuiisumnuaunsaves Wonderware InTouch Software 1984
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sruunanInsMEyauuReiies (Trending) tuminuauisalunisndennsam
sevlostuliuurenmiienansAday1aain Data Server tngenvvzaunsandendyyiol
Iemanedyaondu 8 - 24 fyanamdeusuluniadeuiieliansasoudioudyayin
Fndesld wazlidriainazadrminmandensiuauidle Trending anafinuanunsalunis
gudnyaadindon wagnganisndeniiioideugaiindoslulsazirsaldmeiueslin
189 wonantunsnaenetsdnsadenldinzlhdunisndenuuulagy Time plot,
Logarithmic plot, Strip Chart, Bar Chart, Circular, X-Y plot Wusu uaﬂ‘-\]’mﬁjumﬂﬂwamgﬂ
a1m15011A7 Historian  vi3edeuadnauiiivlilugiudeyasonumdenlddnselng
Trending Module Henaufiutuy ActiveX Control A anunsatluldiuluuelaiadusui
atuayun1sudl ActiveX e

STUULANADU (Alarm) Wonderware InTouch Software @aulngiiszuutiaiiou
1y Alarm Display 9g3Udgyey 1370 Alarm DB Tuls Wonderware InTouch Server lag
Alarm DB auisaiizinnnsinunnisdusaminasihdmanasilanndusimsimes u
nsusafioutne uazinisuueseiuaeg Priority, Limit sg1ls Judu syuuudafiouds
annsaftaziiuteyanisududeulilugiudotauszinneiig 9 ldu MS SQL Server, MS
Access, Oracle, MS Excel \lusiu upzunadvioanansauansaenuiduseaulusuuuumens
VIRUHUNTIlBNME

AMSYIIULUL Automation 1uAITL@111507 Wonderware InTouch ¥inuiidisg
9 AUTIIUA 1L dBRIE waRTBALLUY Instance Message vuntaailaludmiinae
9 9 1iuteyaasgiudeya Walusunsy viesuddsansus 1usu mudyandlasuan
fioya Data Server waydofmuniiasistu

nIsasIaazimul (Application Development) Tagnisnnuun Configuration u
wsndpadinmsimuninasinse fumsiinesnie Tag Intheann Data Server fafuaz o
A1 Define W3aa%14 Tae §i Data Server Aoudn Tag usazdanuieda Address inlaves
gunsal fiwead DCS, RTU, Controller #g 1 Tneshaluanansnynisindnusussarlngd
a¥slSneudnunly uavanunsa Export TUSs Data Server 3w 9 I8 anniulusunsugossy 9
483 Wonderware InTouch Software Hs Client 3swinisudusadsnumddnfinnsinauses
AULDY LU I@J@aﬁﬁwﬂnﬁ'LLammaﬂiﬁ\lﬂﬁé}’aaﬁmumwmﬁdﬂﬁu q asideulusiu Tag laain
Data Server ﬁ?ﬂﬂ@@ﬁﬁ’]ﬁﬂ’]ﬁLL‘-%]IQLaauﬁﬁaﬂﬁ’]miﬂ%ﬂgﬂﬁ’l’jﬁfwﬁ’] Tag Toundudygyu
wisieu wavivuasyauden Limit Wudu

w3 osfielun1sWaun (Development Tool) te3esiielunisadne wasWausyuy
Wonderware InTouch Tnevialuudanzusznauluse

- wdesdlelunisadeszuunsiiin fiusenaudeiedesdionnnin ndesiiefmue
Effect filwsing 9 lavs3vesnsiindndagulugnanmnssuseing 4

- 1A3esdialunisasne Trending
- nsedlslunsadieszu Alarm
- wsedlelunsimusnisinsedugiudeyaiieyiinsnusiusindeyaves
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Trending waz Alarm aslilugmudeya

- ipSesdielunistieadna Script 1y Java script, VB Script

- ipdesfledanisdunnutasasenisuisseiu User uazvauiunnisidauves
User

- nsesdlelunisadns Web application Lﬁaiﬁmmaamu@mmzmqf\]aamwu
AIUANEIU Web browser lg

2.7 NANNTSVBIAINIUAN
JEUUAIUANSRLUITRAILAUEAAMNTIUNSNAATIEITAIUINIT LagNITTAILINNIUEY
JaUuianenumgul seuunIuANLaITUUTRNATR e T FeszuuniunulugnaInnssy

Tnevi 9 Wawnsauansuienlaezunsuvasmsmuauuwuudeundu dsnwi 2.27
2

gaulfSguiiiay (SetPoint)  Fayanaminsgiu

i 3 4 Num
2 = & a a
2hoiity faaquay — > guasalfuuaznssuaums —_

5

a o
21UnsmNgINIn <

Al 2.27 lezunsunisauauiuudaundy

INAINT 2.27 15180130k NKEEIRUTENBUYBITEUUATUANEALLTAN AT D9l TnAY
megnamnssulad 5 esAUsEnaUAe

[ d'

1. #ruau (Controller) nunefia niasdeniogunsaiildlunisadiadayny i
fosnsmuaililinanauauemusoIniswy mauaueaduwuu ON, Off we PID

2. Eayayaunmsg i (Standard Signal) lunuiidesnsidensiogunsalluszuumun
Seluiflyvineldnudesnsiusududosdinnsgiusesiu S Tammssauisuissuy
AuaudnluiAnEuATin1nUAsuuUasszuuigUnsaliniaatio tauniaus Pneumatic
Electrical wagtagiuinisludyeyiou Digital

3. gUn3alU3u (Final Control Element) iugunsaiflazdesimihiiufuaniizues
ﬂizmumﬁéfaEJmiLﬂﬁsJuLLiJmmmhé’igiymmU@u (Manipulated Variable) ¥83n)n17
muaugUnsainani I&ud Control Valve, Inverter, Actuator s 4 LHusiu

4. n3EUIUNS (Process) vieia NN TMIIHANdGeraantsmuauliiianne
AufonsvaEfian1iznsiaumIeannuIadey o1adsunlasegnasninaily
N3EUIUNITIALA aunnll ALY 8ns1nsivia Wudu

[ 1

5 9UnIalng39im (Measuring  Instrument)  wunedie gunsallaun Sensor

v o d" L3

Transducer #3aaUnsaiutasdayeyins (Converter) nsindnyiuay 9 NieMNNANY
HYYIUUINTFIU
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Tun1smuAunszuIuN1sMEilsidy PID (Proportional Integral Derivative) Fuiduiladdums
adinansnldmunuimulsnszuaunisiidulumudmaneegsseiiios deygramisesn
M30AMUTEUIANATY PID UsENauaInnIssiamvesinmuay 3 du

1. NM3AIUANLUU (Proportional: P or Gain) aziUasundaadudadiuvasnining
AANAIANTTNOUALDIVBIFRNAI a1nTavilalagnsamAIANLRANAINAILAIAIT K, 1387

Sun1 daswensdndiudaneuvesdndiu aziduluniuannis
Pout = er(t)
(2.1)

e

Pyy : dJQ10MU100NUDINDUAREAIU
K, :dn91vensdndin, Mulsusuale
e I AIANNRANAIN = Sp — Pv

t A

HadnIEudnEILNgIRIALAaNaInnasUAsuwlasnuiY. wadgauiuly
seuvazliliatosle lunewseiudnunadnsnve1udnaiuiIseuuAIuANISiiNa N D UALDIHD
nsgvIuMsteunulume A 2.28

1.5 T T T T T T T

T
reference signal

Kp=05

Kp=1 Ki=1 Kd=1

mnil 2.28 N5 PV sotian Wle K, vuadu 0.5, 1, 2 du K; was K, Wiy

2. M3AUANKUY (ntegral: | or Reset) \Judndiuvesvuinanuianain waz
TEYLIAVRIANUHANAA HATINVDIANURANGIALUNNYINIAT Integral VBIANUAANAN
f\]ﬂﬁaawLszjmazauﬁmi%L*‘f]uiudawﬁwmmﬁmwmmazangmqmlmé’mwms Integral
YUATBIHAVDY Integral Aximunlag K; fio §0519818904 Integral Faazidulunuannis
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Iowe = Ki [} e(@dt

(2.2)

139

Iye : SYUQIUVIDBNVDLVON Integral
K; :9on919819 integral duususule
e : ANPURANAIA = Sp — Pv

t S 180

T : $uUT Integral

Wiy Integral eiuiuimondndruazisanszuanislidngqaiidiosnts uazvdn
Annanivaeegiiinannsltileaneudnaiu uiegislsAmamen Integral 1dunns
novausrian s mazatluofndsaunsariliAalonesynld (Pugedidesnsuaziin
nsumlunefiamad) fanind 2.29

15 T T T T T T T T T
reference signal

Kp=1 Ki=1 Kd=1

0ar

AWl 2.29 Nl PV selaan, K; mustduanudn (k, wag K,asi)

3. ASAIUANLUY (Derivative: D or Rate) §A51MsiUABULUABIAAATEINT N
nSEUIUNTHY AMunamanasduessnuAanatann q nan (ufeldueyiudsudu
vilduriusiuna) uazaasnesaTveeeyus K, mnavosnavesnenoyius uu
gnveneaYus K, azidulumuaunis

Dout = Kq %e(t) (2.3)

)
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Doyt E0UQIUVIDONVBAVOUDYIUS
Ky 995weigeyiug, duwdsusuenla
e : ANPURANAIA = Sp — Pv

t S 1a0

1ng Parameter Derivative 9zt¥aasns1NaiUAsULUAUBIF Y IMU0DNUDITLUY
AuA uazierataztelisruumuauindaiifeins ddumeueyiusaslflunisan
yuInveslonofyniiAna1n Parameter Derivative uagiliafiosnmueanissaniuyes
sruumUANATY wioghdlsfnueyiusvesdyyusuniuignueglussuumuauaglio
nssuMulumsLUsInINRaNaIn Lazaansavininszuiunmshiadeslaodygiasuniu
wazdnavereeyiusivualvgieswesaami 2.30

1.4 T T T T T T T r T
reference signal

Kp=1 Ki=1 Kd=1

0.5

NN 2.30 N5 PV fiaLan, §msU K, 3 A (K, wag K; Ag7)
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N1390NLUUTEUULALNISHAIUTDYA

3.1 na12un

Tuuniagnaniiniseonuuunisuaudoyadenisuszgndldsoning OPC dmy
nMsnanuszULTiieeeBimesidnmegmannnssusnaiu ielianunsaidnisdoyad fd
wead gunsalinAunalulagrinbnduianTawaznisdsrnludalusunsufinnunashaning
mMsvieu Fduinerinusldidensyuuamuauiiiinisiinusmiuszning fuead S7-300
uazinsesfiofaiideamssnemaluladrlinduiladaiiiewnaus nsUsegndld Kepware
Linkmaster usnandlunisuaudeyasewine OPC vasdugunsalinaunalulagniiiie
FuilagUa OPC fMAUANNLEAT Uag OPC UaSdILLEAING

3.2 MsuaUayanIEYaNALIS OPC

Tuszuumuannuudnluiinideyasndiudrsquildsauiu S1duassesld opc
NnUTENEHaneTawsiieliglteuaunaiiitieeunsalmaiule luinerdnusila
gonLuUNSHaIutayaIngunsalinaumalulagnlinduianta AinuauiiLead uay

ATULARINANTTINNUYBITEUUTINTHAUTBY A buldaza uuanslasisgy

WW InTouch

OPC Interface
A

STEP? v RSFieldbus
OPC Software
OPC Interface [* ] (Linkmaster) [*® OPC Interface

OPC/DA - §7-300 OPC/DA Bridge(LAS)
Siemens PLC 1757 FFLD
OPC Server OPC Server
H1
TIT_201 FIT_201
LIT_201 LCV_201

AN 3.1 MINaUToYaMEaNALIT OPC

0 Wunsuszendldgenduas OPC ludinanslunisnaiudoyaszningn
muAnfikeaduazgunsainsianumalulagninduiladdalaoudadu 4 dwdsznauly
e
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- gunsalnmsinpuimaluladnniinduiania azldgenduds RSFieldous 1Tudn
uuaAazdy OPC vesgunsalinaumaluladnlinduilanya

- shmuaniuead szilufemuauimeilandu PID agldwenduis OPC waz Simatic
STEP7 Tun15ileulusunsuvesinmuauiuead

- dunanana TlunsianInan1sMNuYeIssuulagsAIAILI NS OPC
vossimuaNfineaduargunininisianu Tneldeensiuas Wonderware InTouch

- dunsnaudeyanalazyseendligenauas Kepware Linkmaster Tunisuanuy
Toyasening OPC YaeiinuANiiLeadiay Bridge vasgunsalinauwmalulagnitinduiian
Ua

3.3 TUSLNSUNLDA% wasn1sNIUAA1 OPC

nsivuadn OPC Tidumauaiinead S7-300 sxeunenuliga CPU uazly
Tsunsu Simatic STEP7 Wusianarslunisuaniudsudayaiumensduis OPC fanw

STEP7

OPC OPC
Interface | Software

Server

§7-300
CPU

NN 3.2 N5LTURBTEIN OPC AU NLoad

n1seenkuulisunsuiverIuaunszuiunts  lwinerdnusillafenld Aueoad
Siemens S7-300 Wusmuau Inalassasnslusunsunuauii@isusae Simatic STEP7 uand

Tamanin

0B32 > FB41 - DB1

Y

A

4
DB2

AW 3.3 NsideurasEing Block Ty Simatic STEPT
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1ne OB32 fa Organization Block lagAmiun Cycle N1531191umn 9 1,000 ms wag
Gonld Function Block Continuous Control (FBA1) vinuiidilunisAiuwaailaddu PID waz
sonuwuuliviausuiu Data Block(DB) e DB1 lddwiuiivteyadunmuazionsinavoss
W57 Interface fiu OPC Server iilon1suaniUdsutoyaduszuudu daw DB2 agldlunsfv
AMTmesA19Y veeileidu PID 989 FBA1 Uden Function Continuous Control (FBA1)

Ty Simatic STEP7 wandlasanin

e
= |
- oM =

PAAM_OM MA_FER

PWPER_C PRA_ILD

- lEE i
INT_FOH LM
o

I

[ ==
~ ~| SP_INT

PN

- PL_PER

I L=

=l

- L
LML
PV_FaC
o=
LMN_FaL
. em o=

- = L_ITvA

mwﬁ 3.4 UA®N Function Continuous Control (FB41) Tu Simatic STEP7

NAMA 3.4 UAan FB4A1 T Simatic STEP7 fIn15AIMUAAINASTLADS e Ty

De
=D

FLnUaUT MAN_ ON = M0.0

ALY SP_Int = DB1.DBD12
Funen PV_IN = DB1.DBD16
MUY LMN = DB1.DBD8

nnsfimiue Address wisldlunisinudeyail DB1 wisuanideuaiiulu OPC Server uansla

AINITY
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A1519% 3.1 Address Aldlunsideuraiu OPC

Address Tag Data type
MO0.0 MAN_ON Bool
DB1.DBD4 FIT Value From FF Float
DB1.DBD8 Setpoint Valve To FF | Float
DB1.DBD12 Setpoint_Valve Float
DB1.DBD16 LIT Value FROM FF | Float
DB1.DBD20 TIT Value FROM FF | Float

n1simuAe OPC Server %8 Kepware OPC Server Lan15u1AIMNI513t00369A3UAN PID
31n67 fikead lunaiufiu OPC Server W84 Bridge naudwsieludtaunsalinaumalulad

N TUNanTd Aokl N1SARUAAILY OPC wandbananin

Tag Mame 1 Address J Dakta Type Scan Rate Scaling
o [ L : MO,0 EBoolean Mone
@ PLC1_DEL_DDO4 DEL.DED4 Float 10 Mone
@ PLC1_DE1_DDOS DEL.DBEDS Floak 10 Mone
@ PLZ1_DE1_DO1Z DEL.DBED1Z Floak 10 Mane
@ PLZ1 _DE1_DDIA DEL.DED1G Floak 10 Maone
@ PLZ1_DE1_DOe20 DEL.DBEDZ0 Floak 10 Maone
@ PLC1_DE1_DD24 DEL.DEDZ4 Floak 10 Mone

T 3.5 n1sanrueankl OPC wWisltlunisaiousanu Siemens WHkoad

3.4 AanUuaInuuALazN1SAIMUART OPC

Tussuumuauagyhnsdeuderugunsalinauneluladnilinduiladda lagld
Bridge L dumnanaifiouaniuasudioyaiu Al Block ¥as D/P Transmitter Aoudarnluifu
Sumalsifufivead drlodng annisuszamedladdu PID 7 PLC aggndsluda AO
Block ¥@4 Control Valve lagni1siidayasieg a1 Transmitter lUldazende OPC wo9
Bridge Lalassalnds gansiiag OPC éfm%’umimmuﬂi’faaﬂammizwﬁqam Tufidladonly
Bridge u 1757-FFLD viwiihfidu Linking Device wagldl OPC Server fie HSEOLESERVER



Linkmaster |«

HSEOLESERVER

4

Linking Device

[

Y

H1

3.4.1 NISAAUAAIEINSUNIS LTI Transmitter

AW 3.6 N5LTRUABTENINN OPC Augunsalntladuilanya
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Tun1sAmunAT Al Block Hu 28vin1sUSUMI@InIsimes snutusnou fail

1. Level Transmitter (Al Block) 2gA1%UAA1
Calibration Range (XD Scale) 13% 465 ~ 807.32 mmH, 0
Scale Range 139 0 ~ 100 %

R ]

2NN 3.7 NMSAIAUAAT Level Transmitter

2. Temperature Transmitter (Al Block) 2zAM%umen
Calibration Range (XD Scale) 1391 0~100 °C

Scale Range 157 0~100 °C

On Line: TIT_201 - Analog Input - TIT_201

[a]o[o @le|s o@D v [£29] B[ 68| |5 =

Chamged | Cifmt Hending
EHMDDE_BLE. H
TARGET Aus Goadhon Speoloblol Linded 1 Fwd
jACTUAL Ay oot Non S perbe N ol Limied 2 RO
| -FERMAITTED upccMen 005 Goa Hon Speebo o Linded 3 Ful
NORM s TeetHon St N Linded 4 A
ELOCK_ERR o GoodHon SpecicNol Limied [ RO
FSTATUS Giood_NorCasoade:NorSpechiciollewed GoodHon Specic Nol Limied ] RO
o VALUE F 0547 G0u Hors Specche Has Lindsd H HO
]
Good Monlascade: NS pechicfiolliavied. (Good Mo SpecicN ol Linded 1 L
BT G Ko Specbe: N Limidnd !? AW
Boord_Nor Cwcam Hortipectic: ol msied G Hion S N i 1 Fw
500 43071 GoodHon SpechcNot Linied 2 Fiwl
Bood Nielmcate Napeciolased GoortHort Spabcbe Nod Lindied E] O
e 540 40071 {GnodHon Spechc ol Limked ] RO
£ Dizathed Goodhon Speche Nt Linded 3 A
Al i
E Bo7 2200 Good Han Spackc o Linded 1 B
0 £ G Han Spacibe:Hod Linded 2 A
5| M0 {Gnod Hon Specic Nol Limied 3 AW
+- DECMAL ] Goorthion SpeclcNol Linded 1 Aw
EHOUT_SCALE "
Eu_00 108 Goodhan SpeckctiolLinded 1 Hw
IS 1) ] Boodhon Speclichol Limied 2 Aw
URIS_WDEY x Goodtn Speckic Mol Linded k-] i
| DECMEL ] b Nt Lindnd 4 A
+CHANNEL i 1 Speckch i AW
L_TFE [ i A
BHBLOCK_ALM 2

[ Value

2NN 3.8 N13ANUAAT Temperature Transmitter

3. Flow Transmitter (Al Block) agnnnuaa

[ ual [ Chonged [ Diffset [ Handing
MODE_BLK 5
T BLOCK_EAR GoodNon Spesiic:Not Linited 5 AD
PY 7
=-STATUS Goo 1 RO
L VALUE Goo 2 A0
ouT 8
=-STATUS Goo 1 R
L VALUE Goo 2 Aw
CHANNEL Goo 15 R
ieL_TYPE oo 16 AW/
L-FV_FTIME Goo 18 Aw



Calibration Range (XD Scale) 137 0~150 cm?/s
Scale Range 1391 0~150 cm?/s

[e[> T (@B TP [ [£ 251 B[EB] v]5

[ [ Ve [ Gsbiy [ Changed [ ot | Haradig
T-TaG_DESC Gondt Hor Speci ot Lisked H ]
|-5TRATEGT 1 oot Hon Specie tii Lisitnd 3 B
|- ALEAT_KEY 1 oo e Spachc Nol Lided 1 aw
3 MODE_BLY, 5
[y ™ oot Hor Speciic Nol Lisied 1 B
ACTUAL Bt oot Hon Speciic Nt Lisied 2 RO
L FERMITTED Audoian 05 oot Hor: Specéic: Nl Lisiod 3 B
L NORMAL Bt oo Hor Specie Mol Lisdsd ' B
|-3L0CKERR <Hona Goumt Hor Specie Not Linded 5 L]
-STATUS Geood_NonCascads Achmatdmsontlam Nofisded Goot Nory Speci Nol Lisded 1 L
& vALLE 548200 oo Nor Speciic Mol Lisded s? RO
-0
~starus ficod_NonCascads: ctmdasontiam Notmsed oot Hor: Speciic ot Listsd 1 AW
LVALUE 9548309 oo Hor Speciic Nol Linded 2 AW
gsmuws E]
- e |
T Heuon 150 Goor N Speciis ol Linked 1 W
] ] oot o Speciic Nl Lisied 2 AW
UNITS_INDEX s ooct Hor SpacticNot Linied 3 AW
+OECIMAL ] Boodt Hor Specic Not Listed ‘ W
SHOUT_SCALE n
£ 00 150 oo o Spechic ol Listed 1 AW
—EU D o oot Han Spechc N Linked 2 AW
UNITS_INDEX cinds oot Ho Speciic Nl Limied 3 AW
DECIMAL ] oot Ha Specic Nl Lisked 4 v
HGRANT_DENY 2
H0_0PTS <Nores oot o Speciic ot Lisiled n W
{-STATUS_OFTS Propogte Fauk Fud oot Hor Specic ot Lisked " W
1 CHANNEL i Goodt Hor Speciic Nt Lisited 5 AW
L TveE Diect Goort Har Spechic Mol Limied i B
(LWt [ oo Har Speci: ol Lisiod L AW
1-PV_FTIME 1 oo Non Specée f Lisied 1 W
ERELD_Vik "
EEVT x
il
ol
Urach: Al #eyach Abwn  Urigch o 3 Uich Alaim, 1, Alsim 5 Urasck AldGocet Hor Spechehiol Lisiod. Fel B
ng o Her: Epecse: Hol Lisod ] o
3 f0oc Hor Specic hol Limited 5 W
15 oot o Spacei hol Lisasd, & B
ood Ner: Specic Mol Lisded F A
Bood Her Speciic Nol Lisisd = W
oo Han Specie Nol Lisdsd Fl AW
N Lisnd ] W
Thooct Hor Specte: Nol Lissed El i
n Firwwl Ner Swcte- s | it E v
& — == A — B - - , W ¥ >
| | Close Het

MNA 3.9 NMSAINUAAT Flow Transmitter

4. Control Valve (AO Block) a¥nnnunad
Calibration Range (XD Scale) 139 0 ~ 100 %
Scale Range 1391 0 ~ 100 %

[<Te [l@lEls @@ ¥ [2 % % BlEIE] s =

| Paramete: Vam Guaity [ Chenged _ | Offeet [ Herding -
5% GoociMen Speche Nof Lited, ) B0
GoodHun Speciic Hol Limted 2 Fiwl
1 Good Non Speciic Not Limited 3 Fw/
1 oo Nan Speciic Not Limited. 4 Fu
LK g
T Ao Gooc:Han Spechic Hot Limited g’ Fiw
Ao GoodHeon Spaciic Hol Linted i Al
- Carfutaan005 GGooc Non Speciic Hot Limited 1 W
-t iy Goodthen Spaciic et Limited £ Ao
- “Hone> (Goo:Non 5pechie Mot Limited ] il
HTR R VA W™, BT . B e Ny L ve s
8
T Good_ NonCascade: bonSpecic HalLmisd Gooe Non Speciic ok Limited { W
43945667 Good:Nan Specdi Hot Limied 2 Licd
9
Good_NonCascade: MonSpecitc NotLimted Good Hon Spaciic Hol Limtad 1 AW
43382143 oo Hon Speciic Hot Limited 2 L
0
L]
0o GoottMan Speciic Not Limfed a Fiwl
o Bood Hom Speciic: Nok Limited 2 Rw
% GooetNon SpacficHct Limited kS i
1 Good:Han Spacii: Mot Limied 4 Fw
)
00 Good Nan Spaciic Not Limted 1 Fw/
[ Goodton Speciic Not Limted 2 Hw
% Good Hon Speciic Hol Limed E] Ew
1 GoodHon SpaciicHot Limted 4 Fiw
n
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3.4.2 nMsAvunA1 U Linking Device

Tunsimumelu Linking Device dulgvinnsidenld IN 0 wos Logix Block Faidu
Block neluwas Linking Device dmsurinisasaiildainnisialunszuaunisseauliiud
40ad Tnensrarmsfiinesang q el

o [

A3 3.2 wsilwesfisndusesinuamlunsldnugunsaliiouse H1/HSE

Parameter Value
Mode BLK Target Auto
Mode BLK Normal Auto
Slot 0

JGEN
- Mode BLK Target fiownsndimasfilimmunlminnisyinauvesuaeniisenis lu

(%

aNa A o < [
nsditidenmsvirnuaesuaanidu Auto
- Mode BLK Normal Aewisfitpasnldrinualuuanisvinauiugiuresvaen Tu

[

ada A o [ I
nydildennisviheuresuaenidu Auto
- Slot Ae W1s1EMas iU Slot nsldeuuden Logix

bip et Pacprrcser Selection PR LaghaBlock’. FRLE. LD

L= T

.

Faramsete: Desiphan:
[Rurseicd fnpul. -

i 3.11 Tassadsuden Logix nelu Linking Device

Tunswensisuioniiiefudsrideyasinaunsalinauludifineadauisouanslas
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1
s
]
LIT_ 20 LW 2010
LCV. 201 AD
Analog Ingad PID Conteol
_——p‘ Linkirg Binck
P
P
,
-.
P \
- BN
// 5
r.
g b
TIT_an FiT_a0
Analog lnput Analog Inpud

Al 3.12 n1swwewsie Block vasaunsainitiintuilanda

awdl 3.12 1Junisifensio Al Block w89 TIT_201 FIT 201 wae LIT 201 winfu
Linking Block tilethdstesagin Al Block s OPC- HSEOLESERVER dssialuéfs finead lu
d2uv09 LCV 201 azdnisdsAineluain AO Block Control Valve(LCV 201 AO) luds
LCV. 201 (PID Control) #i&sa1niiudl OUT w194 PID Control(LCV_201) gnassialuds AO
Block Control - Valve(LCV 201 AO) @iumilunisaiuay  LCV._201 9gdan1u OPC-
HSEOLESERVER jufiu

3.5 nsnviunat lugannwas Kepware Linkmaster

lunswaniUdeur1sening OPC vasauANiikaaduay OPC vedduaUnIalinAy

walulagnunduian Jauanslasanin

Link Mame ‘ Description | Input Cutputs Diata Type
ﬁLink? Local MachinetKEPware, KEPServerEx, Y4\ Channell Devicel .m000 Local Machingrs heeoleserver, BLCY_201_A0, OUT, WALLE Boolean
ﬁLinkB Local MachinelkEPware KEPServerEs, Y4\ Channell Device m000 Lacal Machinglys hsealeserver, 0\LCY_201, TRE_IN_D YALUE Baclean
ﬁLink2 Local MachinelkEPware KEPServerEx Y4\ Channell Devicel PLCI_DBL_DDOS  Local Machinglys heeoleserver DILCY_201_A0. 5P VALLE Float
_‘ELinkD Local Machinelrs.hseoleserver OVFIT_201,0UT.VALLE Local MachingiKEPware KEPServerEx. W Channel L. Devicel PLCL_DE1_DDO4  Float
ﬁLinkB Local Machinglys, hseoleserver, 0LIT_201, OUT, WALUE Local MachingiKEPware KEPServerEx, W4iChannell, Devicel PLCL_DBL_DD16  Float
ﬁLink‘l Local Machingrs hsealeserver, 00TIT_201,0UT.VALLE Local MachingiKEPware KEPServerEx, W4iChannell, Devicel PLCL_DBL_DDZ0 Floak

AN 3.13 N15LUADTEIING OPC @098 b1 80U

91 mAiasend Linko  gd1uuald OPC 30 hseoleserver Tneld Tag de
FIT_201.0UT.VALUE uduwsuazld OPC 3o KepServerex 14 Tag ¥ PLC1.DB1.DD4 18y
w1Analaedl Data Type 1unuy Float

Link2 14 OPC @0 KepServerEx l#lag Tag ¥e PLC1.DB1.DD8 Liuduns wazld OPC
hseoleserver 14 Tag #8 LCV 201 AO.SP.VALUE tlutonding lnedl Data Type Liunuy
Float Link3 14 OPC ¥ hseoleserver 14 Tag #a LIT_201.0UT.VALUE \Judunn uagld
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OPC KepServerEx 14 Tag %8 PLC1.0B1.0D16 Lu Loinm lnedl Data Type ifuuuy
Float wagl#i  Linkd 14 OPC hseoleserver 14 Tag %@ TIT 201.0UT.VALUE \Judunsuaz
14 OPC KepServerEx 14 Tag %o PLC1.DB1.0D20 \Jutesinm laedl Data Type tduunuy
Float

3.6 N1SLERINAnN8 Woderware InTouch

Tun1suanswaazgldlusunsy Wonderware InTouch %QLT]UI‘LJiLLﬂiaJﬁW%JUﬂﬁ
uanInaveInImUAN Inensieuseuazuaniasudeyaiufinead uas Linking Device 9
T9lUsinsu LinkMaster ﬁmﬂﬁﬁmam%mﬂaﬁ’mwdw OPC Server ¥94 Linking Device #
wead S7- 300 wazludinarsdmsunissudsdoyauinaninalulusunsy Wonderware
InTouch

LinkMaster 10usidensaszndie Aikead Linking Device waz Wonderware
InTouch @suadils Wonderware InTouch a11130 oY AH1Y Tag FtuALILERING
oonunlugUvesnsw wazdan suiieeniuuld aunmi 3.5

A

A

Siemens PLC
S7-315-2DP/PN

Wonderware
InTouch
4
¥
PLC OPC \ Foundation
LinkMaster :
Siemens S7-300 Fieldbus OPC

J

A

Linking Device

1

A

FF Devices

AR 3.14 Msideure Wonderware InTouch fu 2 OPC ghglusunsy LinkMaster
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MW 3.15 N5NYINTLUIUNITIEAUN A DB NWUY

s muaAli LinkMaster \Uu Server Liteitaslesdoyanings OPC wanslananin

‘\.}f" Mode Type: OPC Delimiter: .
OFC Parameters |
Server Node: [SERAWLTPC 2]
‘Server Name: IKepware.LinkMaster.\-"S _ﬂ |

Reconnect Attempts: l3

Recornect Period: |3UUUE1 £

v Activate Server Out of Proc

[~ Allow Optional Data Type Suffis In [tern Mame

WA 3.16 N1sImUAeT LinkMaster Liltelyeaitaya

1 £

ANzl dlusunsy LinkMaster  ~ TunasuaA1deyauiuansly Program
Wonderware InTouch 3n13imuna1a1n lag OPC Server asfinsfiadag FSGateway W1
N4 Topic Name-OPC_DeviceGroup firfmun slu?husuauu‘lé Access Name 99lUsLATY
Wonderware InTouch LﬁamiLLaﬂLUﬁﬂuﬁagaizwiﬂﬂ %%ah LinkMaster Auluskasa

Wonderware InTouch $188£,88AN1ISANAUAANLEAININTNA 3.17



Modify Access Name

Access oFC

Node Name:
localhost Cancel

A_pplicaliun Name: v
F5G ateway
Topic Mame:
DF‘C_.DE\.ficé.G.r.oup
‘which protocal to use

1 DDE @ SuiteLink Meszage Exchange U
When to advise server

(1 Advise all items @ Advise only active items

[7] Enable Secondany Source

AN 3.17 N15A19UA Access Name Tuldsinsy Wonderware InTouch
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4.1 UNu

luunilagiauenanisaasinisnauteyaves OPC fiuead gunsalinAuimalulad
WrnlinduiladUauazlusunsuuanina Wonderware InTouch LBNISAIVANNTEUIUNIT
JEHIU

4.2 psuaudayanisyaniwls OPC

nskauteyaludruvesinmunuiinead gunsalinaumalulagriinduilanda
wazlUsunIuuandna Wonderware InTouch 9Ussenaldlusunsy Kepware LinkMaster fig
AT 4.1 LiVeNAFBUATUANNTEUIUNITTEAUAINNING 4.2

_ SIEMENS

g7 - Xepwarél g '

iqul |l u1

WA 4.1 nsUszynAlggansinag OPC

.V PN S

b6 —o-—a-——t-——s5-——8-——8-—28

e Ll B i T I T

E®
®

AN 4.2 P& diagram vesnszuIun1ssEaunlgdluntmaaes
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gnam agld LT 201 iWusinsgiuveavanludsuazmuaudnsinsiadidsves
YOUNAINNENIIAIUANAMULTA-UAAY LCV_201 dyey1aanndyinseiuuasinainiuny
wdumalladwinduiladta wagdsinuthiidinues fuead tilensussinanauagly
flaridumunu PID 1 fikoad

4.3 52UU Network iuaagnunumduilanys

4.3.1 szuunsatnenldlunisnaaas
n1sieusafiueniauat vesgunsalusiazinanidiiieiur1u Etheret lagn1sun
gunsalmuANiLeaduLTaNRR USYUY HSE vesssuuvbnduianUa

Software:

- Kepware Linkmaster

- RS Fieldbus

- Kepware OPC (Siemens S7 PLC OPC)
IP:192.168.10

Siemens Industrial Ethernet

HSE(High Speed Ethernet) %

/ | Controller
Ethernet|Switch

H1/HSE Linking device Software: PLC Siemens 57-315-2DP/PN
(1757FFLD Allen Wonderware InTouch  |P:192.168.1.100
Bradley) . P:192.168.11

1P:192.168.1.20

T Power
Conditioning |~ —
24vVDC

Plant
Foundation
Fieldbus

A 4.3 lassasisaanUnenssuin3aviereensmeasiniununssuIunsiagldiinead
Sufunladuiladnda

NN 4.3 9z Engineering Work Station Wag Operator Work Station il
dmfusimihiidudiumuandinunaruanmalagaiuisafnuamnisine sueq
nszuaunsadluiaiiueaddsludumununszuiunisazeguuiiuead Tasaziumitliainnis
$Au89n3EUINITAIN Transmitter Tduntinduilasvaniu Linking Device @9vinntii
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wladn1sdeansann H1 Wu HSE wazidausanuiikoadiunissudiniannniinduilanda
wagieadardernnismuaulidiewdenievinnlugaiionIuaunsinmuyeInIzuIuNIg

4.3.2 n3nmueAl IP Address luiasatng
A1 IP Address vadusiazaunsal Wieglusyuus LAN server wigniu anunsouandl

LQE
She

Software:

- Kepware Linkmaster
- RS Fieldbus
- Kepware OPC (Siemens OPC)
IP:192.168.10

HSE(High Speed Ethernet) Siemens Industrial Ethernet

Ethemet|Switch

Software: PLC Siemens S7-315-2DP/PN
Wonderware Intouch  |P:192.168.1.100
=.|P:192.168.11

H1/HSE Linking device
(1757FFLD Allen
Bradley)

IP: 192.168.1.20

AN 4.4 N1SLDUABTEUU Network ¥8958UURAWeaRTIuiUN11aduilanUa

PC1 (Data Exchange)
IP Address 192.168.1.10

H1/HSE Linking device (1757FFLD AllenBradley)
IP Address 192.168.1.20

PLC Siemens S7-300
IP Address 192.168.1.100

AN%sU PC2 (HMI)
IP Address 192.168.1.11
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4.4 NANITNAADILAZATAUAAN

ludiuvensleulusunsuauandiniun1snaaes n1sUssenaldganduis OPC
wUsEnousedmanT 4 d1u Saanwmanismnaedld deil

LUsunsuivumea RSFieldbus

lUsunsumuANiiLea® Simatic STEP7

lUsunsuuanang HMI (Wonderware InTouch)

1Usun3u OPC (Kepware LinkMaster)

4.4.1 WsunsuAduAx RSFieldbus

Tuduiasdunisifeu Block Control Strategy #1eTUsunsa RSFieldbus deaz¥i
wihilunisivuaan  deyaaindigunsalingn iuvdeniladduninsgiu Janaves
Amfinesild anmsimuad Wentswaudeyaludsdandug uandls fsnmil 4.5

R o — — - — — - — — i
RSt cagnant =1 NWN= ) TPV j \ h N\ - |= x|
e i
S o = e P W
[ 4 = i " R o > =
B segmeintz Ad o P PRy & W~ YN EEm
= B seamen &2 ~
= @ Feed
= Linking Black BKEAL IN =55
< moDe_bik BKCAL 0OUT=55
Hetuork 1 e mo z _ it A i ; .
@ 1t ouT =55
& Hi-t .z LIT_ 20 Lcv_ 201 CAS_IN= 100
& O izl = LCV._201_AD
b Analog Input PID Cantrol
B0 T 201
© MODE_BLK
B o 5 LS 2
LA OUT = 9957085
5 “our
L& MODE_BLK .o
o = Linking Block
< e
o erpas . : I ——
B0l OUT = 29 436964 b2 OUT= 023202419
> our
= O Lev 2ot Ao
S BICALOUT
G MODE BLK i A FIT_201
o s 1Rk : il H
< cas nalog Inpuf Analog Input
& & Lot |
@ st M wFD
=-{@] FB VFD
LCY_201 BLK_L
O Lev 0t b2
- Lo201
-l LC¥_201_A0
= ATt
@ o a 4
< . % D e ~ . ) kS %

Cursor, =332 = 628 Fi. 255, G: 255, B 255 [ 150t16384 blocks used

il 4.5 Jayaaingunsalinny iuudeniinduuinsgu

nam Teyaatn Msfaazsngeonuidumisnvesudonsis 4 lag
Level Transmitter (Al Block) fifi1 99.87088%
Temperature Transmitter (Al Block) f@1 29.438984 C
Flow Transmitter (Al Block) 3A1 0.23202419 Cm2/s
Control Valve (AO Block) 3if1 55%

4.4.2 TUSUNTUAIUANNLEAT (Siemens S7-300)

nfinanuindadiedu lunisneassiazlddaivauiiveadidudaivgu
nszuaus Taesumangunsalrindinduiiadta snuszuianailsiduniugu PID 9 FBA1
Tushiiuead navesnsiBouseuansld fanw
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£ B e P e g e = D Wk g
D@ESH(& ¢ Br|> o |tidal[a| e <! OB EHE#H-OBL 2 =K
e |Contents Of: 'Environment\Interface'
|| 1= mterface Name
1 New network 4 TEMP & [TEMP
0 Bit logic a
® (&) Comparator
f#{ag Converter
&3 Counter
= DB call
&) Jumps
[ (21 Integer function
[ (8 Floating-point fet. FBA1
@z Move Zontinuous Contro
@8 Program control “CONT_C"
[+ 3 Shift/Rotate ] =,
@@ Status bits :
® Timers
= (@ Word logic
@8 FB blocks MO.4-MAN_ON MN_PER B3
® &8 FC blocks
(s} {€R SFB blocks
(3-8 SFCblocks
M Mutiple instances
@ W Libraries

;
3
§

e = PVPER_C MN_HLM e

. IP_SEL MN_LLM i

AT 6w ) 2o £ 5 Commiomnc A\ &/dawrdo] | |5 Vod J 6 Dagnosics. )7 Compaman. ]

Press FL o get Hap. e~ NNTT/777 - N [ SN
B e

=

AW 4.6 Handu PID Tudniuead

Mna msldern FBAT Ty Simatic - STEPT Ineiandwaiieandinilafduiide
DB1.DBD8 A ndanyindu 50.2757 Fapiazgnasluda Control Valve (AO Block) a9
gunsnrinpuwalulaginlnduiadvasely

4.4.3 TWswnsuuansna HMI (Wonderware InTouch)

TUAIUUBINITUARIHATBINTEUIUNTT FENITTuLazdedaaiusening N3 fin HMI
(Wonderware InTouch) Ay lUsknsuAIUANNTEUIUNITIUNLEAT A28N15 Mapping
Address ANI5TinasHIL Tag uazdnau OPC Server NAUARIRININ 4.7

A9 4.7 nsinuanIdeyaveInITUIUNIT
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INNNATZUIUNNTIEFU gnimusliilAn Set Point(SP) ¥aanszuILNIFoE
80.00% wazravesAay q e1uls anursauansls deil
Level Transmitter (Al Block) &l 81.44%
Temperature Transmitter (Al Block) #f1 26.70 C
Flow Transmitter (Al Block) 3A1 83.30 Cm2/s
Control Valve (AO Block) i1 8.85%

4.4.4 1Usunsu OPC (Kepware LinkMaster)

Tudrudasifuntsuaiudoya Tnssinis Mapping fogaainudentleiu Tu Block
Control Strategy 7 RSFieldbus Sduduviiadaualy Data Block ¥8e Siemens S7-300 7
Imualiieunthil Ingld kepware LinkMaster 1l OPC nansluniswanudeya danm
7l 4.8 wazn il 4.9

i KLPSerwer i [P ropraen § BRI PServerEi m oo siPC Laepi]
e Bk Wes Lamrs Took Fielp

D Fillaos T N pEALUR
| BEaEal] I N ™ I [ 2T R E L R B e
M eeevice o TR, T T - Farw A W

B FLT e[ T8 [&0 Fasgl, ) ]

PLEI_O8I D008 DELDECE ot = T

fB LT DAL D Do TR0 e Flosd =1 (=

T T b DECE Al ¥ tres

§E e _pan_reco OO | OEECDT . Mlost Hars

‘-ZI-P!-(lJ:lal_l:‘-:-.M [8i D8gs Pt s

2T 4.8 OPC wasniuntuilanianu OPC Uad Siemens Nkaad

™ LinkMaster - [C:AProgram Files\LinkMaster\Projectsiversion3.mf *] (Demo Expires 01:00:44)
File Edit View Users Tools Help

DNEHE B8 % 2qea XY EE®

B Local Machine + < Locsl Machine:
# £ Remote Machine [# & Remote Machine
- & Custam Remote Machines +- 8% Custom Remote Machines
L Sy T 2
T Gioupl® Link Mame [ Description | Input [ Data Type [ Raw value
#ELink? Lacal Machine|KEPware. KEPServerEx. 4\Channell. Deviced mo00 o Boolean ]
S Links Lacal Maching|KEPware, KEPServerEx. ¥4\Charnel ] Devicel.m0o0 Lacal Boolean o
S Link2 L erEx.¥4\Channell Device 1 PLC1_DEL_DDOS  Local Float 23,0833
B Linkn L \FIT 201, OUT.VALUE Lacal ice1.PLC1_DBL DD Finat 24,52
B Link3 L \LIT_201,0UIT WALLE Lacsl ice1 PLC1_DBL_DD16  Finat 36,9167
B Lirks Lacal Machinglrs hseoleserver DLTIT_201, OUT.VALUE Lacal Maching\KEFware KEPServerEx #4\Channell Device1.FLC1_DBL D020 Float 1L#QNAN

WA 4.9 M3 Mapping YayaH1u OPC Server 5¢1319 OPC vasanlinduilanda fiu OPC
YOINLDAY
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N1INARBINBATUANTEAU A21NITAMUAAT SP uazUSun1s1dmes PID 210
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fiuead gunsalinaukazdiutdnIna wansliiun13vnUuna W10 8997U wazA1vun
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OPC 1Hudninesdieniedsldtunisdearsssninsgunsaivindinduiiadiadady
esesileinfifinsdoasuuuiinea deanunsalideyavesriilsainnsinlunszuiunis ms
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ABSTRACT. This paper presents a technique to configure Foundation Fieldbus devices
for process control. The technique applies Foundation Fieldbus (FF) function blocks to
cooperate with User-blocks of Siemens PLC. Function Block (FB), Function Call (FC),
Data Block (DB) of PLC and FF function blocks are applied to create the assigned control
program. In addition, S7 hardware, STEP7 Software, HMI, and OPC are described for
hardware configuration, monitoring, diagnostics, and network configuration. The experi-
. ment indicates that proposed technique can implement the monitoring and controlling of
Foundation Fieldbus Control System (FFCS) with ST PLC. Moreover, the technigue will
support end-user to confirm the interoperability concept which avails for low maintenance
cost and enhance data available from the field devices.
Keywords: FFCS, Foundation ficldbus, Ficldbus fuuction block, Fuuction call, Data,
block, PLC, HMI, QPC

1. Introduction. In analog control system, instruments produce a 4-20 mA output sig-
nal that travels from process unit to control room and marshaling rack over twisted pair
cables. Hundreds or thousands of cables are assigned in the analog process [1,2]. Re-
cently, the structure of processes automation has been changed from traditional 4-20 mA
current loop into fieldbus that avails of low cost, and powerful processors for digital com-
munication enhance data available from the plant [3]. However, Fieldbus in the industries
has various kinds of Fieldbuses based on IEC 61158 such as Foundation Fieldbus (FF),
PROFIBUS. FF is one of the fieldbuses with great potentialities at present in the petro-
chemical industry. FF proposed by Fieldbus Foundation is one of modern technologies
commonly used that can be a digital automation infrastructure enabling significant plant
performance and economic improvements. In the other hand, the PROFIBUS is promoted
by national German (DIN 19245) and an European (EN 50170) standard, has become the
most widcly accepted modern ficldbus technology in manufacturer [4]. The PROFIBUS
PA is used for process control based Siemens PLCs, but the PROFIBUS PA does not
support control in the field technique, interoperability and interchangeable of fieldbus
function [5]. The paper designs the Foundation Fieldbus Control System (FFCS) that
presents the design and technique for configuring FF devices to cooperate with STEP7
software, S7 PLC, and HMI. The monitoring and configuration from the proposed tech-
nique is a role of the command center in the system, it can support End-user to confirm
the interoperability concept and enhance data available from the field devices.

2. Theoretical.

2.1. FF and PROFIBUS. FF and PROFIBUS communication technology can be de-
scribed by Open Systems Interconnect (OSI) layered. FF and PROFIBUS Models refer-
enced with OSI Model can be shown by Figure 1.

FF H1 technology consists of the Physical Layer, the Communication “Stack”, and the

User Application Layer. The Physical Layer is OSI layer 1. The Data Link Layer (DLL)
37
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FIGURE 1. FF and PROFIBUS models referenced with OSI model

is OSI layer 2. The communication stack is comprised of layers 2 and 7 in the OSI model.
The layer 7 of FF model applies Fieldbus Access Sub layer (FAS) maps the FMS onto the
DLL. Layers in the model are responsibility for a portion of the message that is transmitted
on the fieldbus. The PROFIBUS model has three separate layers. PROFIBUS application
layer has multiple versions of PROFIBUS that. handle different types of messaging at the
application layer. Some types of PROFIBUS messaging supports include cyclic and acyclic
data exchange, diagnosis, alarm-handling, and isochronous messaging. PROFIBUS does
not define layers three through six as same as FF. It defines the data link and physical
layers as layers two and one, respectively. The data link layer is completed through a
Fieldbus Data Link, or FDL. The FDL system combines two common schemes, master-
slave methodology and token passing.

The FF has a standard user application Layer based on blocks. The 3 types of block
are used in a user application resource block, transducer block, and function blocks (FBs).
The resource block describes characteristics of the fieldbus device such as the device name,
manufacturer, and serial number. There is only one resource block in a device. Transducer
blocks are used to configure devices, decouple FBs from the local input/output function
required to read sensors and command output hardware. They contain information such
as calibration date and sensor type. FBs provide the control system behavior. The input
and output parameters of FBs can be linked over the fieldbus. The execution of each FB
is precisely scheduled. There can be many function blocks in a single user application.
Physical layer of FF and PROFIBUS are implemented based on IEC 61158.

2.2. STEP7 software. Siemens PLC is promoted in the manufacturer process such as
discrete and batch process. Software configuration (S7 series Siemens PLC) can be con-
figured by various blocks such as OB, FB, FC, DB, SFB and SFC. For process control
and its application, engineers apply blocks to create assigned program or functions. In
additional, STEP7 is comprised of many components that make it the basis for devel-
opment, management, and maintenance for process automation systems. These systems
include PLCs, HMIs, numerical controllers, electric drives, networks and others. Further-
more, STEP7 provides many standard and optional tools including program development
languages, utility for program conversion, monitoring and diagnostics, hardware configu-
ration, network configuration, remote access service, and many other operations. STEP7
programming environment provides three categories of blocks from which the user pro-
gram may be developed. User-blocks are S7 resources that engineers are able to create and
insert program and data; system blocks are integrated as part of the S7 PLC operating
system. Standard blocks support applications such as PID control and communications
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drivers. Several groups of standard blocks are supplied as libraries with STEP7. The
user-blocks are FBs, FCs, DBs which can be shown by Figure 2.

From Figure 2, FBs are intended for creating logic routines or algorithms where data
that are either generated by or required by the block must be available from one call of
the block to the next. To handle this memory requirement, you can assign a data block
(DB) to each FB. The DB is opened for read/write access on each instance the FB is
called, and is therefore called an instance DB. In Function (FC), you may write part of
your program. The FC does not require an assigned DB as memory. However, an FC can
access a global data block for reading or writing data that other blocks may access.

2.3. Network architecture. A fieldbus segment, either FF H1 or PROFIBUS PA is a
single twisted pair wire carrying both a digital signal and DC power that connects up

DB 0B

FC

5FB
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FB SFC

fird

FIGURE 2. Siemens block concept
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(a) PROFIBUS PA system (b) FF system

FiGURE 3. System architecture by using PLC controller as master (Class 1)
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to 32 fieldbus devices (temperature, flow, level and pressure transmitters, smart valves,
actuators, etc.) to PLCs or DCS system. System architecture can be shown by Figure
3. Fieldbus segment begins at an interface device at the control system. On a FF-H1
system, the interface is Bridge (Linking Device) to combine individual FF device and
convert H1 to High Speed Ethernet (HSE); on a PA system, it is a PROFIBUS DP/PA
segment couple. In terms of signal wiring and power requirements for the segment, FF
and PA are identical.

3. System Design. System designs to apply the Siemens PLC cooperate with FF system
via Ethernet. System architecture and P&I diagram are shown by Figure 4.
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(a) P&I diagram of plant model
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(b) Proposed system architecture

FI1GURE 4. P&l diagram and architecture for proposed system
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Figure 4(a) shows P&I diagram of level process that consists of control valve (LCV_201)
and D/P transmitter (LIT_201) for flow control and level measurcment, respectively. FF
devices communicate with S7-300 PLC via Ethernet by using Bridge (LAS). RSFieldbus
is a configuration tool that is used to configure FF devices and fieldbus segment param-
eters such as tag name, type of device, device address, macro cycle, function block, and
transducer block. The control function and HMI had been completed by STEP7 and Won-
derware InTouch. The configuration between STEP7 and RSFieldbus can be illustrated
as Figure 5.

From Figure 5, OPC exchanger is applied to support the data exchange between STEP7
and RSFieldbus software. From Figure 5(b), assigned FF parameters (LIT_201.0u t.value,
LCV_201.pv) for measurement and control from level transmitter and control valve ex-
change data with DB and FB (PID), respectively. Process variable LIT_201.out.value is
compared with set point of process, then PID function in FB executes manipulate value
depending on error between them before sending back to DB and LCV_201.pv. Other
functions and sequence of process control have been designed based on IEC 61131-3.

(b) Process monitoring

FIGURE 7. Process response and monitoring with Wonderware InTouch
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4. Experimental Testing. Experiment performed with plant model from Figure 4,
which assigns FB41 as a PID controller for level control. The process value (level) is
measured by LIT 201, then its value is sent to DB1 and FB41-PID, respectively. Af-
ter PID function executed, the manipulate value from FB41-PID is sent to DBl and
LCV_201_AO FF function block, respectively. Online program of STEP7 and RSFieldbus
can be shown by Figure 6. Figure 6(a) shows the FB41-PID on STEP7 and Figure 6(b)
shows segient configuration, FF function blocks, and control strategy on RSFieldbus.

Figure 7(a) shows the process response of process value, valve open, and setpoint in
percentage. The proposed design can satisfy to control the fieldbus devices in FFCS. The
process monitoring from Figure 7(b) can show mimic process and process variable for
process automation and SCADA system.

5. Conclusion. In this paper, design of FFCS based on STEP7 has been presented.
The paper applied FF devices which cooperate with Siemens PLC. DB has been assigned
an agent to exchange the data between STEP7 user block and FF function block. The
proposed technique will usefully cut FF roadblock and support the End-users to know in
deep the FF technology. Moreover, the cost of PLC 1/0 is low so that End-users can save
the maintenance cost in the future.

Acknowledgements. We would like to thank the staffs of Fieldbus Foundation Thai
Association and FCTP Thailand, that strong support the knowledge and FF devices for
experiments.

REFERENCES

[1] S. Kummool, S. Pongswatd and J. Jareonwatthanayothin, Simple control valve diagnostic tool for
foundation ficldbus techimology, SICE Annual Conference, 2012.

[2] T. Thepmanee, S. Pongswatd, A. Julsereewong and P. Julsereewong, Design and implementation
of the laboratory for foundation fieldbus-based industrial automation, ICIC Ezpress Letters, vol.6,
no.5, pp.1353-1358, 2012.

[3] H. Pang, L. Wang and J. Ma, Research of monitoring and configuration platform in foundation
fieldbus control system, Proc. of the 2007 IEEFE International Conference on Integration Technology,
2007.

[4] H. Kleines, K. Zwoll, M. Drochner and J. Sarkadi, Integration of industrial automation equipment in
experiment control systems via PROFIBUS - Developments and experiences at Forschungszentrum
Jiilich, IEEFE Trans. on Nuclear Science, vol.47, no.2, 2000.

[5] Y. Lv, H. Yu, T. Wang and Z. Yang, Fieldbus interoperation technologies, Proc. of the 5th World
Congress on Intelligent Control and Automation, 2004.



Us£InNISANEN

66
UseIngUsu

WILATIIA WWLTBY

29 Wwngw W.el. 2524

19 3.5 7.AAD9ATE B.N1YIUAYY 3.431415571 84160
173. 081-8953-009

du5an1sAnuUS RS IFnssuAEnsUMTR
a19ensININAAEs anaAdrmnssu v
AMzIMNTTUAEnT udsmaluladuniuns TulnisAinen 2547
waziiAnwisalusedu Ussysyilv viangnsiemnssumans
WnUadin a1 3mnssusnlulia anpdvimnssunisinnasauay
ANEIAINTINAERS aoTumalulagnszasuindtdnumvig
amnseUs ludnasdnuw 2554



	1 ปกนอก
	2 Fulltext Sarawut phaerueang
	ปก
	ใบรับรับรองปริญญา
	บทคัดย่อ
	สารบัญ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4
	บทที่5
	เอกสารอ้างอิง
	ภาคผนวก ก
	1
	2
	3
	4
	5
	6
	7
	8
	9
	ประวัติผู้เขียน 




