nsUSuUTesTuUdIdneundufuaeszuudnluda

IMPROVEMENT OF PETROLEUM FEEDER SYSTEM BY AUTOMATED
SYSTEM

nsUNs vae

Ekarin Vichachuai

endnusiidudunilavainisfinemundngasuSyyraanssuaansunivadio
a a a 4
avn3vndanssulnianazaaunines
ANLIAINTTUANENS
aovuwmalulagnszaauinaiinaunmisainnseds
N.A.2566

KMITL-2023-EN-M-027-163



IMPROVEMENT OF PETROLEUM FEEDER SYSTEM BY AUTOMATED

SYSTEM

EKARIN VICHACHUAI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF ENGINEERING IN ELECTRICAL AND COMPUTER ENGINEERING
SCHOOL OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2023

KMITL-2023-EN-M-027-163



COPYRIGHT 2023
SCHOOL OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



v Y Aa a

WadaIngniinug nsUsuUsssruvdsdgihiuRumeseuudnlula

UnAnwYI UIYLBNTUNS 39197
sHaUTZIR 64601174

USayayn AMINTTUFNENTUNITUTA
#191391 Amnssuliuazreuiimes
W.A. 2566

219159NUSNYINEITNUS  NA.A5.3578 555U U

"3‘1/1mﬁwuﬁ‘ﬂfﬁ’]LauamﬂﬁﬂmiaaﬂLLUULLazU%’UﬂqqmmzwLamaqmzmumiﬁq
PrevstuAu anmsUfiRnudeniseuauisdaniid (Manuad) andunsaiuauiuy
gnludld (Automatic) IaeszuvaUnsalaauAululsssue navnssuwuue nludl
(Programmable Logic Controller : PLC) #nUssendild Ingeonuwuussuuliaiunsaaiuny
NAfmunurdnvesszuuAuAldsTuumUALdsReuTImesdmIunsTUIUNIS Ul S99y
ana1mnssu (Distributed Control System : DCS) 11AUANMTYINUUBIFIUAIUANNTINY
1ty (Valve) wuusnlusia deowsayiowmostiduands (Valve Actuator) wuululih viiens
WUalanludiuniuauLeines (Motor Operated Valve : MOV) veeiadusainas (Motor
Actuator) Tusguunsmugauenyieines (Actuaton) Tngltluslaneanisanueuinsedeans

seigunsallunanisananvngsy (Profibus) daanldunuy Valve Walauuy Manual lng

' '
a o o

mUANNTUATA Valve 1asusiazdauamumiafiazihssanfuniugnslunisnand sud
11970 DCS ilelilddndauildnmsnmsgudeudatngnszuaunisudslulsindy madnad
vhiauovzidunisinisdearsuuy Profibus Tulnasamnlddnnisdeyalunisniuau Valve
Actuator Tnglnnsdaausinu PLC Bve B&R Tuina X20CP3586 \eusalaseinuazaiuny
s1uluga Profibus Master 8% B&R luiaa X20IF1061-1 d1w§uaaugy Profibus Slave 189

¥ L

winzmiigAIuAN wavdeanssudatayaiunie DCS Apulnsalaasniu DP/DP Couple Ju

Y

v dl

Siernens 6ES7158-0AD01-0XA0 v1w1i191 10w Profibus Gateway oyaaniuzuaz A1y
AIUAY Valve Actuator Ilfin azgnusmsdnnislae PLC uazn1sunseuy PLC waz Valve
Actuator Wi gnihanlgagmeulandanudesnislunseuiunisuinlugnavnssulaglinis

FaunTIaEarAUt e d e NUNTU



Thesis Improvement of Petroleum Feeder System by

Automated System

Student Mr. Ekarin Vichachuai

Student ID. 64601174

Degree Master of Engineering

Program Electrical and Computer Engineering

Year 2023

Thesis Advisor Asst. Prof. Dr. Sirichai Tammaruckwattana
ABSTRACT

This thesis presents a practical technigue to design and improvement the existing
system of Petroleum feeders from manual operation to automatic control by using
programable logic controllers (PLCs) interface to the main controller (DCS) of the existing
system via using Profibus protocol mapping data to control motor-operated valve (MOVs)
which upgrade from existing system which uses manual valve operate by the operator. The
controlled MOV utilized follows a recipe from a master controller for mixing crude oil from
each tank and feeding it to the header after this supply to the refinery process. The proposed
technique is based on the use of Profibus protocol to manage data to control MOVs by
using PLCs modeled B&R X20CP3586 for interconnections of four nodes through Profibus
master modeled B&R X20IF1061-1 for twelve slaves, eighteen slaves, fifteen slaves and two
slaves for each node, and master controller over a control network to communicate
between master control (DCS) with PLCs through DP/DP couple modeled Siemens SIMATIC
DP 6ES7158-0AD01-0XA0 working as a Profibus gateway. Input status and output command
of each MOV valve are sent/receive and controlled by the PLCs are specified with commmand
and status byte for cyclic communications. The proposed PLC control system for control of
the MOV valve can operate following the manufacturer's requirements with fast response

and more reliability.
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2.3 AIUAY Valve Actuator W1uluslamea Profibus DP (Actuator controls
via Profibus DP)

[
=) o o

lulasensidediazidaniuau Valve Actuator tiiin [1] 1nUsudsaununisaiIva

wuU Manual wulidunuudnlusiRunuinindmuudumdukuy Manual e/

2.3.1 %’agaﬁl’qlﬂtﬁmﬁu Profibus DP

dmiumsuanilfsuteyalussuusaluinssningunsaliweusetlussuy nsld
52UV Fieldbus LuusynsuLiion1sdeans luvaies wenndiadudnuuzauldsunisiigad

warluaNuU et eMilarUSsuisuiumalulagiiliuwal nsuseudaalgangls Tuaiuved



Funulunsiiuansnisining wagmsiigednw shlaleeld Fieldous walulad Tuvaiily
ofin 52U Fieldous Tilfinazduvesiamanzmeuasiriulailffussuutadug Profibus
Tslnnea iuszuuildludagiuandunuuidauasfuinnsgiu Famneaainglildes
flamndnnaneieesfnangunsaludazse uazaansndensdnfusiimnzauiiganielungs
wan Sl fiutsiuldnndiae

Profibus DP [2] iluszuu Fieldbus wuuiladuinluglsuuazdsldedsuszay
audngarialan Profibus DP uluslnaea fieldbus wuuidnseduainadslduuasgiu
IEC 61158 waw IEC 61784 wasgrudersliifulalddinsasmuvosudnuazdldldsunis

'
oA

Undeslusgauiifnigamnfazduliliuazsudseduanududasslunisidenininues

q

gUNInlfimsgIUNIsHRaIsHUY Profibus DP

2.3.2 &nwnziNugnu Profibus DP

Profibus DP fviuaAnanwagnnAdaLagn15v191u189seUU Fieldbus wuy

a

ounsfloygnlmdensosyninsgUnaniszuusnlusia Tuslansaea Profibus DP 1#§unns
penuUUINdImMiUNsTUAsToyafisanisa A sgunsaluRNdIunans wu PLC wie PC
doasritunisideuranuuaynsufiTImsatugUnsalsenlsninauny 1y gunsaiduns/
@199 Valve Actuator Wavuawasduniasiwas (Motor Inverter)

nswanasuteyaseningUnsalmaaumivariiiunisdeasuuuiusou
(Cyclic) Wﬂﬁ‘ﬁ’umﬁamsﬁﬁfﬂLﬁumwméﬂﬁugﬂﬁmumiﬁaﬁqﬁsﬁuﬁugmmm Profibus DP #14
WmIgU IEC 61158 way IEC 61784

55UV Profibus DP azuenaakanidavesgunsaiiuaesuuufie seninegunsal
ninuazgUnsaisesssll

1. gUnsaindn (Master device) mauaunssudadayauuda aunsasu - ds

tanulalaglifesfasreanneuen aelulusinaea Profibus dameasazisendnegiein
gunsalkenaiiv (Active Device)

2. gUnsal509 (Slave device) vi30i38n8nae1371 aan (Slave) Milugunsal

AON19v0958 UL RunTalnendilUAgUnIaldunm/i1dnm Valve Actuator, Motor



Inverter uansUARLIEINTIA (Transducer Measurement) Wugunsalfivihanudiioswe

YadunIUANVENgmTUgUNsal Slave L38nBnaE eI Passive Device

1%

lafduiiuguues Profibus DP M3viauazidunuuinsey wawesazeudoya

Bunman Slave wazleutoyatondnnluds Slave uenwmiloarnnisaieloudeyauuuiuseu

o [y a

YDINTEUIUNITUAL Profibus DP §9iiWeAduniuszansaindmsunisitiagde (Diagnostic)

a

nsSudoyagnasirdeuruilaitunisniaaesunilunawmesuag Slave
nsaneleudeya seldaendaviinginnie RS-485 seaulnuas oaudn

5995UdnIUeNgIgA 12 Mbit/s 67 Actuator Suildey v 1.5 Mbit/s 1518 0413

seninegUnIaivan wazaunsalses gean 126 aunsel vudaeuse

2.3.3 2@29AFMNTININ LR

nsldanunienavnssuadislviog uuuguueinAIUAL ITAALINEgIveq
SEUUNAEAIUITR @1SUNISIANIS LUNISIANISASEUIUNISATULDY - Actuator YA
dl' d‘ o ] 3 o QIJ ] r-:l' dll = o 1 Qy A o 1 d‘
LARBUNFILUUINAINUAIFINITINUN BonlAY DCS LHpRIRLNINA UaANTRAIWIUIT

Ao4N15 Actuator asnenuavdsdamanurdounauludissuvaIuay

2.3.4 %#29UlnA" (Electric Actuator)

Wty Actuator bv1asfng swnseutowmesiviiuazenavviigaiessiuun

' v '
1% [y = o = [ o o o

Mgy Faiaudulagiamzdmsunadnlud® Togliussdanindudmsunsvinauves
Fudnlumaindouiivemids nefiviauuundiussavidondUniide naenauuoaduay
Tnaunda annsaldemniduuu Manual Talaslirsdedadugunsalinnsgiu Actuator 2y
Sudoyasuniazussinindy aamheauaunszuiums wasiduiidslunmalauazde
Fa29u Motor Actuator Taeialuuda Actuator azanw§ouganluaut oefnsslud
(control panel) uanntleaindumesingaiunuszuzlnaiuna DCS
Tafmuniiugrudmiu Actuator Td¥unsseylilusinsgiuaina EN 15714-2
Fausil 2009 MisATUANTEY Actuator ARSI TAUNeFeUTILaE AT ULIID AT

17 iemdeusunisisaremasausslaungisigaanvesdusesdafiivuall gamvay
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LY ]

dsdyaaluddiumuaunawes Welasudyyratldumuauuawasfaylu Actuator
ENYANIINIIUVDI Actuator @rumruAuNaLnesazidumasinglniniy DCS/PLC
ADULNTALADIVDITEUY Nazlanildsumdinisvinnunazdygiatounduszning MOV way

DCS/PLC maulvsawans

2.3.5 N1SNIUNUFIUVRY Actuator

InuansmuANiug uges Actuator winlugeslvunniuaude wuulle-Un uaz

[

LUUAIUANAUAIWLY taeliTuavidunlananadl

a a - ! d‘
1. muAY Un - Ua n1smvauuszianilifunismivauiuuitswazieasian Ty

' (%
[ v @

FENINNMFINUILYsENOUME Fyaudinivaunisidawazdn sauvsdayyiuaniuy
Joundu anugsuniaia aousiiunusln Fauieamadnsunismiung Msnensnluli
oy v 44' a o~ o 1 s ¢ s a « T ¢

My e wndeuiilugaiuniendd wasneasnuamasiiuniiAmesnasdn Actuator

wngALilonwwisananinalnmveaaesuulidenldnuINed iU Ussinnueindine

va o

A e o 1 ) (Y A o Ao
- L?Ll@ﬂﬂ@]’]LLWUQU@WE’JWW\‘]Q%ﬁQﬂEA@ Actuator I@U@WIU@J NUNNOINTLAUIN U

naslTlusnunisduanluudazany

¥

- WemuseUafiu dauarual Actuator Ivdamien Actuator laesnludiRviunly

(%

w59DANUAIAMUUABANNFIL) F19TNNBUILDINAINALIUA181Ad@MSU Actuator MLl

(% [%

drumuguianuall Ussianveinispanisvinnudaludfdesdulysunsuainszuuaiuny
1 al [} Y
AyUDN WHNH Actuator UWQ?UG’]MW?GWAU@NI&IUWUL@Q

2. AUANMIMATUNLY fIAIUAN Actuator gSuATAMLanlaas DCS vise PLC

IS

Wudyeyiad 18U 0/4-20 mA #7 Actuator AgsUSeuLnguAliudmwmind dagtunas

Y
1Al

#997U67 Actuator AUNINAIRILNUIIZIVLVINAUAMAIL wazdafwrinnaInduldda DCS

138 PLC
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2.3.6 N19AIUAN Actuator

Actuator @nansasanAuszuUSludRla Al nadenld Actuator Nuwiauyn
AIUANYIEUTENEAIaTtuN15uRUTATING N13AAAY uazenasiiufud Tundule
W3 UWEUUERNNSAMUANLUUNIEWEN TaRLIIFANYEY Actuator NLNNTBNYAAIUANABNIT
VAADULAUIASEY (Commissioning) ¥hlaeie NsmuAsLenyenesainsadunlaail

1. muANIINA18Uan (Actuator External Controls) a"m%’umimmmwu
ANBUBNUY dayey1ad Actuator V19Mue LU deygrudiinaing dyeueindnesn dygin
waimoslusmatunaziumiangs mndndu) szgndsludeszuuaivaunisueansiinis
Uszudana adndifiesdmivaivquuainaszinnsegnisludaiununasiiuaisunds
Actuator winddusiesiinismuaulndfinnds azsesiaaslndiu Actuator wagsaudiv
NNSAIUANAAIUANNEUDN

2. MIAIUANLUUTIN (Actuator Integral Control) Actuator AifinsadIuAIuANly
Ad11150YUNINY AR ULNTAUUATLAT 03LATUT (Control Panel) 71 laq e lwid 167
Actuator 487 daugnmIuANtATUNSUSUIAIAY Actuator TisilEAIUANEANANIAAIRAT Actuator
neluniodls Taulinoatausalagnsesiu DCS/PLC awzAdsnsvinauazdygnaudoundu

1 5 A a a !
winduniinswaniuaeuseninssuumUALLGY Actuator

3.115AUANWUY Fieldbus (Fieldbus Actuator Control) Tussuu Fieldbus
Actuator 1RUANVIIVINAWRNLENTU DCS/PLC Mugneiatdanuy 2 d18 AFINISvinauLag
Ty 1wt ounAUNINuAIEIINg Actuator waz DCS/PLC dulaniasudulauniuaioaida

o v a a 13 1o <) = 1 ~ 4
Mlinsiauatedunaiaziomnalunisatuaulidndudndaly deldnisaivauuuy
Fieldbus #e¥iganUSunamenazadudeinisiuiniglugnivnu nsldaneimdauuuass
WugieannugsenlusanuuulaTmuankazUsendaailiineg Inglanizog19gmin
[J 3 L ¥ a
Fudusedldaenitagn
Y aa 1 = . a % a a N [

Tondnet1svaunalulad Fieldbus e aunsadatoyatiaudui3iunis
Ungesnuwdedesiusasnsitadeludmiosaiunuls famuau Actuator agvin1sdunasiv
guuuruuiulaas lagaiunsassaigunsaluagiimunaIiiunsdeanswuy Fieldbus

Actuator suthuld wiauldausessunisyihnuiussuy Fieldbus wuusnaglavianua ves

NITUIUNMIAIUANSALUIIR
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2.3.7 AdauazdyyIuanIusYas Actuator

'
[ o

Tunsldaumuauegnsdng awnsavinuiig 5 dygiuddae Adnsvinny

OPEN g CLOSE Wagdtyqy1adaniusuansunuad ugnuasinddvis OPEN/END sunus

LY @ a

CLOSED/END wutfgniud ey 1tunanuia wainni9elun1svinguesndi A eanaal way

'
[ v

ansavihauldegisiitetionudygraidiuaran ugyesaIiain

[

aglsfiany windesnsauAusuilNg ndudesdidyaaraideuniufi

[

W BUBNYANIMUARILILY (Position Setpoint) kagd sysyrasuanaiinysdag vy (Actual

'
=Y

Position) Iaevluazidudannuueuzion 4-20 mA dmSunIsdeansiiounauLuuuIy

1 14 A

1Uskeaaa Fieldbus 1ulgifinvenekuunlsa1msunN1ssuaIdaua uanwmiaann

LY

nsdesuAdsuardygrndaundui sududmsumsdniunisuda darufanisidabs
miwesounsaiuaymsdsteyanisiamiidnduiu Des/PLC aansavhmsdsldriiums
doasuuy Fieldbus
gﬂl,wumia'a ”fy,muml,wuﬁgnlﬁmlﬂﬁa DCS/PLC wustluaaduy wuu Hard Wired
wag Uy Fieldbus
1. WU Hard Wired Aodunauaziondneviommaiiumsideusonuvansl i
wesitafuasidundyanel
- 3 BunsluunTdmiuddsaaunuide, vga, Un
Sdneluud 5 lndnandeuiteitusielull: duvsduanda, sunsduae
U, @indidentu REMOTE, adndidantu LOCAL, dygasiunanuiauns
- Fyaauueuzden 0/4 — 20 mA dwsunnsUsidumisszeylna
2. WU Field Bus ABNISAIIUA U@mﬂm%@ﬂLaﬂﬁwmﬁﬂmﬂiﬂﬁzﬂﬁ’lNﬂuqﬂﬂiﬂj uay
anunsountulalunendainudiuaiuny:
- Funaluun3gaanundd Wy Mdsnnsyinaiu OPEN, STOP, CLOSE, \aldeu
Ty usunisaaununely LLazﬁwé{"qgmau (Emergency Stop) “1a

- naluun3auss wu lddmsuvendunisduan Aunimsnans funs

AN ADNUUANITIINGIY ANUAUMAT (Failures) 2@



o

- Funmuourdengsdn 2 Sunn (0/4 - 20 mA) 1w dmsun1sSudyyin
setpoint WBAIUANAIMUARILMILIYTBFIAIUAY PID
- LIANALBULABNEIER 2 L01FNA (0/4 — 20 MA) L9 FMSUUBNFAIUNUITDS

MAIVIOLTIVA

[ '
=] a

Fyaauiugunidlunisaivaunalsnludflugnaivnssudsinariiananegy

2.1 AUAN

LN |

NEFEN T = P = BINARY
LT NN 7 By COMMANDS
SO AR\ e S N

Release LOCAL 4————————
EMERGENCY commands 4—— ——————

Programmable as require «—— ——————

End position OPEN =~~~ — T 7 T e BINARY
EpcypotitionC FOSHERRL " ™ T T TN T T = FEEDBACK SIGNALS

Intermediate positions) T T T T 00 T 5
Salector sWItcRMEGEAES - — ~= =0 "F 70 = 7] >
Selector switch REMOTE ~— — ~ 7 7 7 %
Collective fault signal — — — 7= 77 i1
TerqueraulElOSEge™" — ~ /155 77 P
Torgue faultOPEN ~—— — 7 =7 7 77 >

Programable as required

Programable as required

Setpoint setting position ANALOGUE
Setpoint PID controller Hate COMMANDS

Position feedback signat- " ANALOGUE
Torque feedback signal g FEEDBACK SIGNALS

;J‘lJ‘ﬁ 2.1 dyeyrausznang Controller U Valve Actuator lul#in

nsumalulad Fieldbus wnld dhandsnstasandunu uenant dadunisiiy
UszanSawlunszuiunis wu n1sinuanisiimesseeslnaazliaunsavinlaninladl

walulag Fieldbus
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fiszuu Fieldbus fuansnsfusnnanelusiosmann madsruisegndldiunmatam
Tunvuiamzianzasdmsunsldaululsanuuisdssian 1o Actuator @msngn
ihlUldlulsanummnussinvmngaamnssy Sseenuuuailvndeuldauiussuu Fieldbus
o ﬁmuﬁﬁiﬂuqmamﬂsm &34 11071918y Profibus DP, Modbus RTU, Foundation
fieldbus tay Hart

Tngludauves Profibus Usgnaudae fieldbus eansiiasdufie: Profibus PA
dnsunsruumssilusifdmiunsddeyauuiugudimedidn (Profinet) wag Profibus DP
dmsuldluszuusalusflulsanu Tsdlwih wazieiesdns

doswnnseeniuuiiiny waziiadssnmuuiiugiuves RS-485 was Profibus DP
LarsEUnNTUENsTLAnAIsTy DPVO (Msuanidsudeyauuuiuseunuuiiuazivun
Joyals), DP-V1 (Eunsodnfansifweseunsniuaztayaaniuzuuvliiluiseu) sud
DP-v2 ( arifuiiiada i mafiudinamisszuumsvinnugnidudises) Profibus DP 3
Julegdulugauaddmsvszuudaluidlulssnu Aflquaudanasdsdloniliassdees
namiwiolull utaandumsnsd 2.1 dandy

L. 3nsgnuana 1EC 61158/61784 (CPF3) www.profibus.com

2. T955uTEvUBLNAIneY

3. 5945UMIMRTIUNU DSC/PLC M1dmsgu FOT, EDD

4. flgunsaliisesiunisidiesie Profibus Thaeninnune

5. sldfamstalusie Tsslit, Tsadadeninide, Tsaiine, whsuds
AnuENTAUeY Actuator N3833UNMSARENILUY Profibus DP Lansfasuans

1. 59495V Profibus DP-VO, DP-V1 uag DP-V2

2. muaniAsudeyanmiiags

3. NswieTINiu DCS/PLC H1u FDT %138 EDD

4. evmeaasaaUseaad. 10 ny. (liflgunsalniudyaiaesan 1,2004)

5. anunsandensiogunsalligaan 126 13

6. 9aUYu: 5993V redundant

7. 9aUtu: sossunsdstayanuanslniuaseauin

8. oaudu: nsUesiuussiuliiuasan 4 kv

lnssasensinsiedean s Profibus MRaueneAIuANNGNIE AR JUN 2.2


http://www.profibus.com/

‘ Interface to master controller ‘

——

. DP/DP Couple

\
[

PLC

mmm  Profibus

sUN 2.2 Iasetngnisdeansuuu Profibus

M1319 2.1 AauaudRnisAasodea1shuy Profibus

15

Actuator DU

TUslea@a Profibus

Toyanaly ApgyNsLaNAUAIAINIsIILLUUsaL e Iuazll
1 lﬂl U U o U
wollies dyannleundueadniugsening Actuator
wae DCS Fevisvanudoyaddvia

lslpapadisesiu DP-VO, DP-V1, DP-V2

TurugunIainsesiu 126 (gUnsalnpawny 125 fuaznawes Profibus

DP wiilesa) Laglaifidmiudayayias 19w asan 32

gunsnisiadIu Profibus DP

AnugMaeialaaEn tngly

a%8n 1,200 4. (@1msuansaven < 187.5 kbit/s),

Y 9

1,000 1. 1 187.5 kbit/s, 500 1. 7 500 kbit/s, 200 .
i 1.5 Mbit/s

Uszanas 10 nat. (9Rusnsuen < 500 kbit/s i)
Uszanas 4 nal. (7 500 kbit/s) Uszanas 2 nal. (A 1.5
Mbit/s) Aueansiaiageaniidululdtueg i
Usznnuazdnnugunsainiudygin Ineuniu,
ansnsaldiavindnldasan 9 sluszu Profibus DP

PLUITTUU
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[1] The actuator controls AC(V) 01.2/AC(V) ExC 01.2 Profibus DP, AUMA Handbook
[2] PROFIBUS System Description Technology and Application, Profibus & Profinet

International (PI), 2016.
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3.1 QUABUNITATLUITU

1. Anwduaimguiuazienansiiieidos
2. 9ANKUUTEUUAIUAY

3. ponuLUULazIAaNgUATalrUANTILY

4. panwuulusinIuAIUAN

5. a3UNaLAZIRTIIBNENTIIENUNNTIVY

3.2 gunsalingadadluntsinanerinus
3.2.1 PLC (B&R Automation X20CP3586)

vimtnidumiseyszanana Local controller [3] lumsWeusiadnnistoyasening

TAMAEITUUAIUAN DCS hanssgy 3.1

5UM 3.1 mheguszanunanana PLC Ju X20CP3586
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gunsal PLC (B&R Automation X20CP3586) ﬁ@mamﬁaﬁﬂﬁ

1. 19 CPU UsenSamas Intel ATOM 1600/1000/600 dlusiwaias /0 Tusi
2. CPU szffulBudufe Intel ATOM 333 MHz MihAulsifuluswawes 1/0 Tudh
3. Bwesillnoauuasn POWERLINK V1/V2 uay USB

4. fuiauuu 1 vide 3 afondmiumsvenedumefineluga

5. 14 CompactFlash umizganudweundiaduiuuaiansonente

6. DDR2-SRAM g4 512 MB #1A31u@ean 1 sinuUseansnm

7. anunsovinduszuy Redundant peulnsaiaesle

8. YUANEIATH ludpslinmauszulemNusau

sUN 3.2 a3AUsznauves PLC uaznasnnisiiouse

(#1347, Dt sheet X20(OCPXEB XUPxE8xen VL575d)


https://www.br-automation.com/index.php?eID=dumpFile&t=f&f=2%3ABRP44400000000000000711643&token=21dd8f079787ed333ccfef5b3ba4776c75f27bab
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guUnsal PLC (B&R Automation X20CP3586) fldauuszneulazweinnisideuse

v

WAAIAINITI 3.1 ATUANNRIT

A19749 3.1 29AUTENBUVDY PLC LANDIANISIYaUsD

29AUTENBU/ABSUNY 29AUTENBY/ABSUNY

1 | Top-hat rail latch / @ume319 DINrail | 9 | IF5 - USB

2 | Selecting application memory / &3ngl | 10 | IF4 — USB

LADNIANANITIINGIU

3 | Slot for CompactFlash / Hosd1uiu 11 | Reset button / Y514

PUIBAIUI LD UNAATU

4 | LED status indicator / Ivudnsaniuz 12 | Battery compartment /
LED - Aoulnsalaes X20 uay ey WUALMBTEIMTULUABNU DY S
N9 VRl pRHERITEHY

5 | IF6 = X2X Link / Nania x2x 11@was 13 | IF3 = POWERLINK /3utnasines
POWERLINK

6 | IF1 = RS232 / dumassneg RS232 14 | IF2 - Ethernet / uwmasue
Ethernet

7 | Slot for interface modules / ¥83@1%15U | 15 | Ethernet station address /

lupadumasingdeans neaUlvung

8 | Terminal block for controller and /O - -
supply, RS232 connection / ﬁ;mm'a

wiasanglnmaulnsaiaes

3.2.2 Iu@a Profibus DP V1 master (B&R Automation X20IF1061-1)

luga Profibus [3] NlddmTuiveusiogunsal field device lunisuaniUfsutoya

AIUAN 581319 PLC LUEadn wagsening PLC TUdsseuumunu DCS wansdsgy 3.3
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31117! 3.3 Profibus Interface Module ’u;:‘u X20IF1061-1
(s https://www.br-automation.com/fileadmin/1282159635384-de-bigicon-1.2.jpg)

aUnsailuma Profibus DP V1 Master (B&R Automation X20IF1061-1) &1

9 Y

[

AnsaNTAa

Tugadutnes v ouiuduines vy PROFIBUS DP V1 tludiusovensi
annsaseldsnndifuszuy PLC BER uashliansadieloudoyansaasiismaldagis
smdariene lugadumaiivedansainusedauliuu X20 CPU savisihmunula

POWERLINK #ivenellst 1o luga X20BC1083

5U# 3.4 a3AUsznourasluga Profibus Wagnesnnisiieuse
(131 : Data sheet X20(OBC1083 X20BC1083ENG \V260pd)


https://www.br-automation.com/fileadmin/1282159635384-de-bigicon-1.2.jpg
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M1319 3.2 BaRUsENaUTasliga Profibus Lagnesnnsieusie

29AUTENBU/ABSUNY 9AUsENBU/ABSUNY

1 |[IF1 - Profibus DP / Buwwasie | 2 | LED status indicators / llhansanius

Profibus DP 11@Lna35 LED

3.2.3 Iu@aﬁiaﬂlﬂ’lﬂ Bus module expansion (B&R Automation X20BC1083)

ulupadiusodiinvens Rack [3] asupulumsiiudumesiveluna wag /O ved

STUU Uananagu 3.5

g‘lJ‘l?i 3.5 Bus module expansion 51 X20BC1083

(Fian: https://www.br-automation.com/fileadmin/1242336427728-de-bigicon-1.4.jpg)

a o

Tugastes1s X208C1083 daniaudassd

1. lugavenedanannsnieudelugadumesineligean 2 lugausnmileaindh
AIUANUA

2. Weuslaifu PLC My Master vosszuusiuyatadoans Powerlink

3. @30 dmAnLTisuwISHIU Fieldbus

4. vy Switch Hub Tushdmsunisiiuansmdadmasidn
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JUN 3.6 asAUsEnoUTadligasiaveIe WasnesnNSLiouse
(131 : Datasheet X20(BC1083 X20BCI083ENG \260pch)

M1919 3.3 BeAUTENOUTLLIRAMDYLIY LAENBIANTTITRNE

93AUTENDU/ADBUTY 29AUIENOU/ABB U

1 | Powerlink Connection with 2x 4 | LED Status Indicator / luluansaniuz
RJA5 for Simple Wiring / Butnasie LED
Powerlink

2 | Slot for Interface Module / %94 5 | Terminal Block for Bus Controller
dmsulugadumesinedoans and 1/0 Supply / Ynsounasdnglu

luga

3 | Node Number Switch / sngia 6 -

Tnun

3.2.4 DP/DP Couple i;u SIEMENS 6ES7158-0AD01-0XA0

T miusiussuumuAuasIssuuIMeiu WefagvilvaiusauaniUieu

%gaﬁamiizwiw Master controller kag Local controller 61w Profibus tUstnnaa

DP/DP Coupler [2] l4iilaitousaapiasoune seUUAIUANADITEUUNAIETY

v '

uudd Profibus DP tietageinisaelaudeyasenitenaulnsaiaaivesieaeuniayiy

a1

ANEIgeanvesdoayanaelouldaanivenadunn 244 luduaztoyaioing 244 lud

wangeagh 3.7


https://www.br-automation.com/index.php?eID=dumpFile&t=f&f=2%3ABRP44400000000000000735634&token=ec821185988b802ddcbeb1f7341b65c6156809f6
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sUfl 3.7 DP/DP Couple

(an: https://mall.industry.siemens.com/mall/collaterals/files/140/jpg/P_IK10_XX_00105i.jpg)

Y

lnggunsad DP/DP Couple faaudfnail

1. AU EsEaveINIsuaniUasutenalsznauniedeyadune 244 luduay

ale1ene 244 lud Fegedan 128 ludaenndeiu

2. nuptesnisdoari(slor) éunds 16 fiud 1/0 dwsunisuaniasudoya
3. 59950 PROFIBUS Transmission Rate lafis Max. 12 Mbit/s

4. mnsulasumileduivar Aiendnnuesdnsunisasiinsed

5. DPV1 lasunisatiuauunigilenduni1siiane (Diagnostic)

6. 13691 PROFIBUS ADDRESS rhugindidenuy DP/DP Coupler

7. A11150MMUASATINTAUDYANMANGIN AU TENTI1S PROFIBUS 7148090

2839 DP/DP connector

8. @1u1sauenszuulni (Isolation) JenI19AT 0¥y DP 8ana1nAud

unasdnglile


https://mall.industry.siemens.com/mall/collaterals/files/140/jpg/P_IK10_XX_00105i.jpg
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SIEMENS
Indicator LEDs DP1 DP2
B4
DIL switch for network ?ﬁ | —— DIL switch for network 2
8
ON: PROFIBUS address ; ON: PROFIBUS address by
by means of STEP 7 on  —_| means of STEP 7 on network
network 1 ! — 2
ON: Data validity indication o | ON:Data valdity indication
enabled for network 1 OlA enabled for network 2
= e o |
ON: DP/DP Coupler is con- | N N |~ on:pPoP Coupler is con-
nected to the power supply of X1 DP1 X2 DP2 nected to the power supply of
network 1 network 2
o
calll]ga
PROFIBUS DP connection ——1— g o o @ |7 PROFIBUS DP connection
for network 1 02 °? for network 2
Pawer supply connection for
network 1 L (@ L+~
> w
' @|s|Ma
Power supply connection for &
network 2 ~{{__ | @ g L+ z
® M *

U 3.8 asAUsznauvasluga DP/DP Couple uazwasnnisitionse JUUseNaudeds [2]

3.2.5 Actuator controls 31 AC(V) 01.2

A13ATUANIIE NI Actuator control [1] ilunistnsguudmludfuiussynald
MNNTEUIUNSHARRBINTTHsATuMIAIUANTUTUUALUlALes nsTuiinteoya USuusenis

UMD N3NNI MAY Actuator ABINITABTININUIZTUUNITIANITVILssuluns

ARy TTUUTUGY UANIAITUN 3.9

31117; 3.9 Actuator controls g1 AC(V) 01.2

(ﬁmz https://www.auma.com/fileadmin/user_upload/images_com/products/ac_01_2.jpg)

AiAuAn AC(V) 01.2 snseuiudumesingiuu hard-wire @m5Un1sAmMUAAT
wazdileidudume sngludiszuy fieldous fl#lunszurumsvhaunuusnluli

Hendunsitdadeusenaunienisiuiinaial MstufinAudnvavadseln
nstufingumgfiuasnisduasiteustwiaiiiosnislu Actuator wenani nisusunu

NSBUALLAELIAINTYINUYEWBINDT Uenwilevnilai Julg U feauau AC(V) 01.2 &4l


https://www.auma.com/fileadmin/user_upload/images_com/products/ac_01_2.jpg
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Fadenilriduduiiensuaormaiamsiitty oMy vies mENaioasPeNEnE e 8 NI L
Aull Wil dudms U anenmeneaiievindesnms water hammer meluie
2 Actuator AC(V) 01.2 31 user interface 7 4 em amsla s uazd e ms Ulumse o
Actuator 5 UsEUU DCS/PLC aminsost slUsunsumun u useuansans i nounelvin 19 uay
AN MNETIA LS N AUMA COT flannseienserin Bluetooth 13ane v admisumsidiexste
i Fieldbus srlsinmasterndduaummerensoiifamiemun
g Aduator controls §u AQY) 012 SinauariRvass g Unsnil
1. Aougs i buimseenuuy
- enuutiBpasusniu lisnufetumelss deenssmnmmion ey
- Slsuumunsiifvd W eseind Fon Wy interlock
- 99 LD Uanseamanaysos Umss U sursilusimén
-3 Overload upw VeSruETinEd MazAIUAY
_seunshnssuunln
- MAPNUAIERITNTY PELVABES UatlySawes
- SHsnTunsun lunEs AlgiR
- e ultuvas el 24 VDC mnmensen
2 AnasSAmadession

'
a =

- Bunpmunafiluswiuliisiy (OTAC)

D

L1

- SEde M VIUONTIA 8L (relay output status indicator)

- BumpeIUAIMUULELEARN (0/4-20 Tieduen)

- Rilsdumunanzuiums (PD) i

- seriumsmUAL Fieldbus

- FOBUMITNUMULS AL

- Fail safe Wsnsusnda

- Guiintayamsmituem ensnsog ngauvaa

- Wewsiougysuliistnuazuwiudn Androd

- eraaendtedmumsvhe lumsivuaanil B enenansod oundushu o ug o

Uamnnelana SIL 2
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3.2.6 WAL Automation studio 4

PERFECTION IN AUTOMATION BBR

U 3.10 ganAuIslusunsudls
(s httosAwwvbr-automationcom/fleadmin/1372221509424-de-html-1.2jo)

I3 ¢ s = ' = U vy
Wugeviusyalthimadeulusinsweeeeniuulasessuumuny fsesulavanenen
Temufulafun T pmIBNAsTIU IEC 61131-3, CFC wag ANSI C giail
1. EC 61131-3- LD (loezunssaniges) arenn s sulusinsusuunyiiin Ladder Diagam LAD

'
v 2 L=

(Ma8ne3g IEC DIN EN 61131-3) mMubUUMHuns dad nuai A uadldmsumadedlusunsy wu
s ~ o aa a a & o A Ay Y a
Poed viaealw Lazal et uuuUngd Uauastemuuni antuersiulueeu o oes 9Ieses 190 wesne
b, v =3 & o £
Ladder Diagram Wt senansny siuqenien dula
2. [EC 611313 - FBD (Wunmwuaenil i 1) amenmaill sulusinsuuuuns il nl 14 & qya nved
= a a o W a A 1A ~ 0o Y v
pesneveTivRdlny AU Maned v uMIdelusinsmunsLUUA rdailen Wsmnmusmamniiii e
masnemadenlusunmllase
3, [EC 611313 - IL (3nemsmds) I i wnnenisennd aei usnesg i IEC sanmnsemula ludiou

§2

yneeulmaeeslutlvgiu munilasnsnaSeudeuFAfaeiumadsulvuns lumieamises

4. [EC 611313 - SFC (Wi Al sriFupudneiy) SFC W ummnns il nfl uamsdhsiuniseruay
o899 PLau Winzes 198 s uTUsIsILUA U8 aifuanuazvm nsad w9l sd Sumsdnd
Useneusetumennsmunsi felertilaeiiteuluduidenlumsinem

5. [EC 61131-3- ST (Structured Text) ST 40 un 115w Ug 99Ni 308 Wamsuamad s uns

Wendsunsudidesees menillunsnues EC 611313 Ailkinniign


https://www.br-automation.com/fileadmin/1372221509424-de-html-1.2.jpg
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6. CFC (Continuous Function Chart) CFC iunmsniiadneriu FBD huvasisiausile FBD iy
PRt MRS BudenlnesRialR T CFC uienaninsemiliies v assuimminge annmoasilauingy
Winelsifunsinm amnilvsnses i dmiumanauen mrsmeuoUnE ety

7. ANSI C luneiiiussavs nmévs umsdeulusunsueundieduuaslaus’ ANSIC %
il ansnsnid onldud entl e S uesd i siausannnnn IEC B ugdensmureslmass GNU il
resllaes C 7ikAvsE s vneanTiges wils

Tlessnsiithianel sxlieumsite SFC Wwundilaidunmudiv) uay ST (Structured Tex)
Tnenw SFC Tt ludnedusunsud enlvammsvham dou ST I umad enlUsunsuaaun ey flandu

<
Uasn
3.3 BANNISNIIULAZNISDANLLUY

Tuns2UUNNFEIT19UINTUALY UITURUIZTUIINLNEIAISRA1NNILan LUUEwI9n

[y = oAl & g o av v @ 1 ) [ I3
£IUBONNAN Y3091NWNE10UY NIlan AsnTesdtunlaxAunna1eiuly nsiniiu

(%
o

ihifufudanfuasanidfmeSeuasrudsmmasn Tneazaninlifdafvdeudsluiils sndu
dasteaunmwvesisiufivaniiuusazunds uarluudazinen liannsoaunuld Jld
nanauddediu Madudewhnisdadanssurunsnduasdesinnisuununimihduiunon
yinsds Tagmsanuasiunadadinlilsnunesgudoneu reunazdadngnszuiunis
ndu Tnegnsdadiunisnan nuvadla ludadiuwilvsazgaivunannainsinuasaunm

’; v a d' % (% @ %
YausuRunlaLanLAul)

P-001 (S00m3/hr.)
Header @ @ @ 4
L

T-001 T-004 - [ ] P-002 (500m3/hr.)
£0,000m3 80,000m3 T
a T
. 2D 1 D
N

1 -4 T ‘

T T P-003 (500m3/hr.)

x r 1 O

T-002 T-005 L
Input Process £0,000m3 £0,000m3 [ P-004 (500m3/hr.) Qutput Process

R B
T P-005 (500m3/hr.)

T-003 006 [ T i

80,000m3 80,000m3 ]

- < > < > P-006 (S00m3/hr.)
3 ’L 6

L T 1 5 mc\;:ddgm

[ ] process

Cruda from -
Jetty 8 SPM e wln wl

T ot vave (manual)

5UM 3.11 S¥UUALANKUY Manual Aaulnga
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TussuvdsinetiuAvlugud 3.11 fuvundwiomeildasdunuy Manual fivhnsg
nladeile sumiviedsineisauiuthiudvandatnifu Tneiviewe$ia (vedied 3) 14
Tumsauhsiu Adsanmnsninidufvinluingn fuld dedrinvesszuudindluguie
Méwmnialuszuuiduwuu Manual msUsuABuA U sasedurlgarnde/da a1
iaulngfURTRuvitwi A uddrlunsufuasu uagnisliansay
ihifuAuldaseunguynds TunmsiAuluindadamnds ansdelemaiiaslddauas il
s furiowesiatnsuing (T004/T005/T006) wieSurtufudumdan msazlde
T004/T005/T006 Tunsfnfutinduiu Suduseddnusorunsesliaunun faduniade
Tonalunisudn waznsusnsaumeseddlalidudszdnsam

Hesnnszuiumandnfesnsdnnnisdsieiniufuiiivssaniamannuidede
warnsmuandndiulunsauiduRuAfianuuug nseeniuUUsuURIINTEUL AL
inmuindeiouarUszansamlunisudn Iiihnsufuiasunsmusunsladnnda
WUU Manual udunisruauuuudalui@ 1 Valve Actuator tlfnunyssgndld Usuuse
szuuvialfanunsmuisuannndeld Tneiiuvieainds T004/T005/T006 ferinfuviede
waSiatiedned 3) Miduvioauhiudy wasifunhilvestiu P-001 Tanunsnvhwe s
dsinguiufvdsesassyuuld lunsdiduimdndedomiodeduiufosinisdontiss
svannsatanlivaunuitesnudnsinsnannisludednglaeganed szuuivihnisuiuuss

wanlduansiaguil 3.12

=]

P-001 (S00m3fhr.)
Header @ @ @ W
!
001 7 m]‘ﬁ)?ﬁ“ = ‘ 5‘ qu’ 'y -g-! o B-002 (500m3/hr.) P _'-D
80,000m3 0m
- CHAEY Pl TN D
] (O 2. ¥
________________ "‘1j"'_ . " 'Q! g P-003 (500m3/hr.)
RS >
Input Process g ! A r ,V'? N = - P00+ (S00m3/hr.) Output Process
[ T
e, 5 e ig 1}
B S 2 For E! " P-005 (500m3/hr.)
g [ %8 RGO
B q_.C:D |;|__C-:> * R . P-006 (500m3/hr.)
3 5 g =1 (D — e
— e . = g N process
oty . o0 i

- New piping suppart E New MOV valve

U 3.12 syuuiinausuuuld Valve Actuator Iyl
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3.4 SEUUAIUANTIILEUD

3.4.1 gunsniaruauildluszuy

Tnsaafreszuun1saIuau Valve Actuator Iolflnsinuszuy PLC 19n15d eans
\Weusauuy Profibus DP [4] AauAun1sYausumaLnsuauay duludadauaglud
a01Ur1991A7 LileannsnmuANLATAnALaa LNzl dmaunsulunsAIUAN
LLamﬁquﬁ 3.13 esednuarmsvhnuwemdnfusuude/n fafy dUIUNITNT
muAuLATaAUENS I aLATIvIani sl aflsmediazihunldlunismuay wiin
Wiawnsuass Ui liiedeyamumistenidy Aussdavemnd fanunseianldld
swsannsomuanIE e wmimendaldfn Mndwiudeyaildiudaaini
na1LNE9d DP/DP couple mldfdmivsudstayaiianunsasudslea 244 Tudgagn

\iganasamIufanIsvesssuulunTudslayariu DCS Aoulnsaiaes

Master

Tudenga

i ludsanue
Fieldbus OPEN !

h End p. OPEN

Fieldbus CLOSE
End p. CLOSED

Fieldbus SETPOINT
Fieldbus RESET
Not ready
Fieldbus STOP REMOTE
== Running OPEN
= Running CLOSE

Setpoint reached
Slave

-- Warning

Fault

5UN 3.13 Yayanldlunisiasedoasseninenaiay PLC
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3.4.2 AasUnevastayadunasiney

N13AIVANNITNNNUTD1ET Auruanisdeansiluaedlud Asludaniugnie

'
o

Toyadunn wavludddenunn visetoyato1dng fseausidunasll

a [ v

1. Toyadunm dyqradeyaduns Bunanszuiunis) dunamdudiunuues

nsEUIUASALANAIRDS (GT';mUﬂaJ) 91UANIULYDY Actuator Byte: Logic Signals

Bit Bit Bit Bit Bit Bit Bit Bit

o6 5 4 3w "% 0
e
ge)
U—'zBG)D
28 | i e | =
OD_§UWLI_I
g’_loumoo_
sa " @B (V) EE - PU——1) O
oY I CRRS2Qq . g~
R E0LS NG o
SLO_-DC
30:_,_,4—*CLI_I
[a's) O&)}LI_I
2|

sUM 3.14 ludvayauansanugrasndililunmsindedeans

AN54 3.4 A1BSUNEAUNINEYas b URAD IUELAAS DR

un FILNUNTZUIUNT ANB3UIE

0 | End position OPEN Foyradteaiagiaulusieniade

1 | End position CLOSED Foynadtinaingvinanuluiieniele

2 | Setpoint pos. reached ﬁﬁﬁ?ﬂLLﬁﬁJﬂ@@jﬂ’lﬂiuﬁ’]ﬁgﬂﬂLﬁuﬁﬁ@ﬂﬁj@ﬁﬁlau%ﬁ

[

19 oglu dead band awiinsaedaygyaeanin

3 | Not ready REMOTE lainSou REMOTE lsiaunsalde1u Actuator 310
REMOTE l¢ Actuator a@unsodsnuldauan

AuauNgluAToLYINTY
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4 | Running OPEN fufunsidnshausiuunaeueuniely
\Sesvideru  Fieldous Tufirmis  OPEN

Fieldbus OPEN %30 Fieldous SETPOINT
(omanszuauns) daddsnsgnianlusening

NMSNYANSHIUTIATN

5 | Running CLOSE fuumsmdamaiauriudunaniuauaely
\3evider1u  Fieldbus lufiAmne  CLOSE
Fieldbus CLOSE w38 Fieldbus SETPOINT

LY

(ednmnszuIunis) Unddipsgnasantusening

Y

MINEANITYINNUTIAT

=

6 | Warning wranfeudliiodutayawingu wazazly

TATIMIENIBUANITINNU (FIRTIT1UAUAIIY

7 | Fault dyruenudaund annn Aty Actuator

auldle

2. Yoyala W ne WAmes (@IUAIUAN) A11130AUAN slave ( Actuator ) KU
LDIANAATUANNTZUIUNIT N1TIALTBRANARILIUNTEUIUNT Tun1sandunissseelng

andiaeniesegludumisslunasulnsa (REMOTE)

Bit Bit Bit Bit Bit Bit Bit Bit
7" ¥Y60) 951 ¢4 23 8

N
—-
o

Fieldbus STOP
Fieldbus RESET
Fieldbus SETPOINT
Fieldbus CLOSE
Fieldbus OPEN

5UN 3.15 luddeyardesndintdlunisinsedeans
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A154 3.5 ANBSUNEANUNLNEYRI AR AILFaE T
N AINUNTZTUIUATT A5 U"Y
0 | Fieldbus OPEN Andan1svinauluiienig OPEN
1 | Fieldbus CLOSE Andan1svinauluiianig CLOSE
2 | Fieldbus SETPOINT Tnilldieidonlvunnisniuausening
lnuaaiuAusLy shazluaanis
ANLUNITHUY LUA — Un
1 — Position Setpoint
0 — on/off
3 | Fieldbus RESET QIR DULATANURANAIAYDINTT
AIUA Y Actuator a1u1505 19w la U
Fieldbus Tua e adndidenay Ty
AU Slunaaulnsa (REMOTE) N1u
Fieldbus (.U AMURAUNRUBIAINLSDUY
Y939UnTal PTC wagauidnunfivas
4590M) N15991UVBIUANADAAABINU
n1snada RESET Aiduarununiely
~
AT DY
4 | Fieldbus STOP Tailany
5 | -- TaifiAng
6 | -- TaifiAna
7 |-- TaiflAnda

Tun1seonuuuTzUUelRBANITTBIBTE U N1TAARY NISLAUAB Y YIM U2

! (3 I = o I ada & c{' <
wuan1sAruANNEleenduluue Mnszanglumudiunisifings Tussuufioanwuullay

Usznaumae 5 Tuuanuadunidduuadinsu

IUENY

[

ayanuN1a DCS Apulnsalaes 1uun

dmsuiadinuang 12 @ Inuedmsuridwiedisaiuauigd 18 i lnuadmsuun

Wdumiuaial 15 77 aglnuagavinemiuAuadesil dnsumsiuiiduauwas g
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dmdududises Muanslunisnedl 3.7 wagguil 3.17 PLC Aldrmundudve B&R Tauna
X20CP3586 7 iwe 307 e oWUU Ethernet Laz POWERLINK bus 3119 seveneluga
Interface 16 3 Tugadeiisluga 3 Tugaaeldifuluga Interface Profibus 8o B&R luiaa
X20IF1061-1 wagyhmssevereifialuga slot 3n 2 Tuga lagld POWERLINK bus controller
B9 B&R lanma X208C1083 lfilewiinluga Interface WUU Profibus Bnaes

U 3.16 wanslassainevesszuumuauiithiaue PLC muaungunds luusaz
flufitiunianisdoansuuy Profibus DP Ansiedeansfunis DCS aoulnsaiass d1unng
Profibus gateway Viﬁwqﬂmaﬁ DP/DP couple latna 6ES7158-0AD01-0XA0 11l4dnn15AT
Sudstoyaseninaiuresidesssuy mead 3.6 wansgUnsaifiulslussuumunud

YNEUD

Improvement Valve control

o
i |

o & Infeed Tank Valve
©
o
= o vy
&
o s () .
= o —
[®) o o a Infeed Header Valve
| E il
-— “—
(w) =
(@) @] a
(@) O a Infeed Pump Valve
7p) (@)
O 7] \
al 14 Recirculate and
- ) redundant Valve

5UN 3.16 lassainsvesszuumuavlunmsiugunsal
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Main Equipment Device function and model Manufacturer

PLC Local controller, PLC CPU X20 B&R
CP3586 B&R, X20CP3586

Node Machine Interface Profibus DP master Module, B&R
X20IF1061-1

Node Infeed Tank Profibus DP master Module, B&R
X20IF1061-1

Node Infeed Header Profibus DP master Module, B&R
X20IF1061-1

Node Infeed Pump Profibus DP master Module, B&R
X20IF1061-1

Node Recirculate and Profibus DP master Module, B&R

Redundant X20IF1061-1

Expansion hub POWERLINK bus controller (Rack B&R
expansion), X20BC1083

DP/DP couple DP/DP couple Coupling module, B&R
6ES7 158-0AD01-0XA0

Field Device Device function and model Manufacturer

MOV Actuator controls AC(V) ExC 01.2 AUMA

Profibus DP

19015199 3.7 wansduauaunsalmuanluudaslvun Mvuaruavestoyalun1sdeans
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Node | Name Control Address
1 X20IF1061 1 for Infeed Tank 2..13

2 X20IF1061 1 for Infeed Header 2..19

3 X20IF1061 1 for Infeed Pump 2 .16

4 X20IF1061 1 for Recirculate and Redundant | 2 ... 3

5 X20IF1061_1 for Signal Interface 2

Profibus DP master Module, X20IF1061-1 %LLaﬂIwuﬂmmuaaﬂLﬁudauﬁuﬁ

Infeed tank (2) Infeed Header (3) Infeed pump (4) Recirculate La ¢ (5) DP/DP couple

(Profibus Gateway)
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P-001 (500m3/hr.)
Header @ @ @ 7 ﬁrﬁA

R T aah T fan Y P
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1
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I | f
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[ L= =5 | ( i
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an .
Input Process ] 1 L | Output Process
P . ;l‘l g0 $-004 (500m3/hr.) P
I
1 L v 20N
. i I 5, |
| } AN g g s o)
| I | e 1' ( S
| | I ] |
. I 1 !
1 | ™ I-E. 1 P-006 (500m3/hr.)
T | L : : - o Crude
ixed to
I i HEVA] lIK§ reeali
Crude from - | (57, gl V| ] |
Jetty & SPM 9 s { i'{ - |
0 0 '@
e New piping support E New MOV valve

5UN 3.17 2 nuanlasaasnevesssuuaIuAN Hardware configuration

35U 3.17 wanaN1591 Hardware configuration Tulusunsa Automation studio
cal & v P 1 ¢ I3 Aoy v su A A
"U']ﬂ'q‘ljﬂiiu‘ﬂLa@ﬂi‘ﬁLLa%ﬂ']ﬂﬂ']5'&]'&]ﬂLL‘U‘U°U'E]<ﬁ$‘U‘U V]Q%LL‘UQ’J']@'J@@ﬂLUUﬂQN‘VIﬁ@JWUﬁﬂ‘UWUVI

UfUR 3U 3.18 1un13vin Hardware configuration ¥83nqua1da (3) Infeed Pump (4)
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Recirculate and Redundant Wag gu 3.19 Wun15vi Hardware configuration ‘Uaﬂﬂﬁjm’lé’g
(1) Infeed Tank (2) Infeed Header

E o X20CP3586 ¥20CP3586
- gllll Serial
o, ETH
B 55 PLK

= 8 X20BB32 ¥20BB32

- M X20BC1083 ¥20BC1083

¥20P53400 ¥20P53400

Line X20|F1061-1

- ga Profibus (DTM)

i mle AUMATIC_AC_D1_2__ ACExC_D1_2_ 0C4F_VRecirculate

- M AUMATIC_AC 012 ACEC D1 2 [C4F VRedundart

AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)

). T [R2UF 1061 1 IfeedPump

| I

- #% LISB

=

=5 TONB DT

------ B AUMATICAC_01_2. - ACEC 072 (IC4F_VH1P2
------ B AUMATIC_AC_01_2_ ACEC_01_2_ (C4F_VH1P3
------ M AUMATIC_AC_01_2_ ACEC_01_2 0C4F_VHIP4
...... B AUMATIC_AC_01.2_ ACExC_01_2_ OCAF_VH1PS
------ B AUMATIC_AC 012 ACExC_01.2. (OCAF_VH1PG
------ B AUMATICAC 012 ACExC_01_2 (C4F_VH2P2
------ B AUMATIC_AC 01 2 ACE:C_01_2_ OC4F_VH2P3
------ B AUMATIC_AC 012 ACExC_01_2_ OCAF_VH2P4
------ B AUMATIC_AC 01_2_ ACExC_01_2_ (OC4F_VH2PS5
------ M AUMATIC_AC 01_2_ ACEC_01.2_ OCAF_VH2PG
------ B AUMATIC_AC_01_2_ ACExC_01_2_ OCAF_VH3P2
------ M AUMATIC_AC_01_2__ ACEGC_01_2_ (CAF_VH3P3
------ B AUMATIC_AC_01_2.  ACExC_01_2_ (CAF_VH3P4
------ S AUMATIC_AC_01.2- ACEC_01_2_ (CAF_VH3P5

AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 /f ACEC 01.2 (OC4F)
AUMATIC AC 01.2 / ACEC 01.2 (OC4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 f ACExC 01.2 (0C4F)
AUMATIC AC 01.2/ ACExC D1.2 (0C4F)
AUMATIC AC 01.2 f ACExC 01.2 (0C4F)
AUMATIC AC D1.2 / ACE«C 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
ALMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 # ACExC D1.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2/ ACEC 01.2 (0C4F)

- o 1JSB
£ B X201F1061_1_ProfibusGateway K20IF1061-1
o T g Profibus (DTM) l
.. @ OP_DP Coupler DP¥DP Coupler
B B %20IF 1061 1 nfesdTank X20F1061-1
- #20IF1061_1_InfeedHeader X20IF1061-1

)
=) |
|
P-001 (500m3 /) |
Header @ @ @ ";! I
e —— 3 Pt & == ]
3 Y { ) i | N
/ - I : 1 I Lo
1 ! ! =
i T-001 T-004 ; | EQ; L }'91 5 " P00z (S00m3fhe) | e C }
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' | IR _:,F;] g | P-005 (s00m3/hr.)
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New piping support E New MOV valve
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3.18 U Hardware configuration ue&ns node Aauaw (3), (4), (5) MuA1519 3.7
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X20BB82
X20BC1083
X20P59400 X20P55400
H20IF10671_1_RecirculateLine X20IF1061-1
i X20IF10671_1_InfeedPump X20IF1061-1
f
B~ X201F1061_1_ProfibusGateway K20IF1061-1
- K20IF1061_1_Infeed Tank #201F1061-1
(g Profibus (OTM)
------ :i.,- AUMATIC_AC_01_2_ ACEC_01_2_ OC4F_VT1Main AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
. M AUMATIC_AC_01_2_ ACExC_01_2_ 0C4F_VT1Recirculate AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
M. AUMATIC_AC_ D12 ACExC_01_2_ OC4F_WT2Main AUMATIC AC 01.2 7 ACExC 01.2 (DC4F)
:i.,- AUMATIC_AC_01_2_ ACEC_01_2_ OC4F_VT2Recirculate ALUMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ M. AUMATIC_AC_ 012 ACExC 01_2_ DCA4F_VT3Main ALUMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ 5. AUMATIC_AC 012 ACExC_01_2_ OCA4F_VT3Reciculate AUMATIC AC 01.2 7 ACExC 01.2 (DC4F)
- M AUMATIC_AC_01 2 ACExC_01_2_OCAF_VT4Main AUMATIC AC 01.2 / ACExC 1.2 (0C4F)
------ M. AUMATIC_AC_01_2_ ACExC 01_2  (OCAF_VT4Recirculate AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ M. AUMATIC_AC_ D12 ACExC_ 012 OC4F_WT5Main AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ 5_.- AUMATIC_AC_01_2_ ACEC_01_2_ 0C4F_VT5Recirculate ALUMATIC AC 01.2 7 ACExC 01.2 (0C4F)
------ M. AUMATIC_AC_01-2_ ACExC 01.2  DC4F_VTEMian ALUMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ m AUMATIC_AC 01 2 _ACE«C 01 2 0C4F VT6Recirculate AUMATIC AC 012/ ACExC 01.2 (UC4F)
iy X201F1067_1_InfeedHeader H20IF1061-1
(5% Profibus (OTH)
| ------ 5 AUMATIC_AC 01,2 ACExC_01.2_ DC4F_VT1H1 AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
:i'.r AUMATIC_AC_01_2_ ACEC_01_2_ OC4F_VTIHZ ALUMATIC AC 01.2 / ACEXC 01.2 (0C4F)
------ M AUMATIC_AC 012 ACExC 012 OC4F VT1H3 AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ 5. AUMATIC_ AC 012 ACExC 012 0C4F_VT2H1 AUMATIC AC 01.2 4 ACExC 01.2 (DC4F)
------ 3.; AUMATIC_AC_01_2_ ACEC_01_2_ DC4F_VT2HZ ALMATIC AC 01.2 / ACExC 01.2 (0C4F)
------ M. AUMATIC_AC_01_2_ ACExC 01_2  0OC4F_VT2H3 ALMATIC AC 01.2 # ACExC 01.2 (0C4F)
------ M. AUMATIC_AC D12 ACExC 01_2  (OC4F VT3H1 AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ :i.r AUMATIC_AC_01_2_ ACEC_01_2_ DCAF_VT3H2 ALUMATIC AC 01.2 7 ACEC 01.2 (0C4F)
------ B AUMATIC_AC 012 ACExC 01_2  (OC4F VT3H3 ALUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ M- AUMATIC_AC_01_2  ACEC 012 0C4F WT4H1 AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ :ﬂ-r AUMATIC_AC_01_2_ ACEC_01_2  (OC4F VT4HZ AUMATIC AC 01.2 7 ACExC 01.2 (0C4F)
------ M5 AUMATIC_AC 012 ACExC 01.2  OC4F_VT4H3 ALUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ - AUMATIC_AC D12  ACExC 01_2  (OC4F_WT5H1 AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
------ :i.r AUMATIC_AC_01_2_  ACEXC_01_2_ OC4F_VT5H2 AUMATIC AC 01.2 F ACExC 01 .2 (0C4F)
------ M. AUMATIC_AC_01 2 ACExC 01 2 0C4F VT5H3 AUMATIC AC 01.2 S ACEXC 01.2 (0C4F)
- M AUMATIC_AC 01_2_ ACEC_01_2_ OC4F_VTSHI AUMATIC AC 01.2 / ACExC 01.2 (DC4F)
:i.r AUMATIC_AC_01_2_ ACEC_01_2_  0C4F_VTEHZ2 AUMATIC AC 01.2 7 ACEXC 01.2 (0C4F)
------ M. AUMATIC_AC_01.2_ ACExC 01_2  0C4F_VTEH3 ALMATIC AC 01.2 / ACExC 01.2 (0C4F)
T
- I
Header @ @@ P-001 (500m3/hr.) }
m——mm e —————————— - s s o _—_";‘J I
& " Wl | ! P
/ \ ! o=
i T-o01 NG '“:‘ E|I;J L :'El B ) } et |
g ] il
R N e 12w N RV
| -1 - | -_4_._{_,‘,_ . 2l I Ll}_l I
e | o ood boscomomomt ¥ | g L ) g | Pow o)
; B o : v N
Input Process : P i, : I g LQI 1 p-004 (S00m3/hr.) Qutput Process
1 @ 1 | T | . =]
. 2, [ o . o I 1 D
_______ JSRS| SRR i ! . 1- _p‘ﬁ’-. g | P05 (so0m3jhr)
L e O s 1 T ()
‘:!‘ [ (s'fmicma) ég'_%% : i x E ‘LE, 2 } P-006 (500m3/hr.)
: 3 6 R T = 1D b
- |_ B E | } ' 9 ; ; AL | st
] t ;o "I;"'iil‘--‘Ik !
O

e New piping suppart E Hew MOV valve

gﬂ‘i’?‘i 3.19 Hardware configuration lLémd node AuAa (1), (2) UM 3.7
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DCS maulnsalaes waz PLC Sudadoyaseninanuniunia DP/DP couple 1147
AIUAUNNAItETEUL TukdaAwte daiudeyaniuauluds DCS poulnsaaes Hung
DP/DP couple

Tusuit 3.20 uansdunudeyailifunagddunmsmunundlundagivun i

PLC lU¢a DCS maulnsatans

X20CP3586 X20IF1061-1

PLC Tag
Output byte 16 Bytes

Interface to master controller

Infeed Tank
Input byte 16 Bytes
Output-byte 32 Bytes

P Infeed Header
Input'byte-. 32 Bytes

DP/DP coupler

Outputhyte. 16 Bytes

Infeed Pump

input byte © 16 Bytes

Output byte = 16 Bytes
Recirculate Pump
Input hyte 16 Bytes

U 3.20 Usunateyaildlunisiudsluds DCS aaulvsaians

n1sfvuanunlunIsuandguteayasening Local PLC dagseuuatual DCS

1 1< ! & A & A & 1o 13 ' & A -
wiseaniluusagiiuinsamual BafuNANTLEE IWIUNAIVBIUFAZHUN INFUN 3.20
wa@nd Infeed tank 3849 16 lUf, Infeed Header 229 32 lug, Infeed Pump 984 16 Tud way

Recirculate way Redundant 989 16 buf

3.4.3 a5un8laseaseluswnsy

'
o L3

MdInUANINEIN DCS Aoulnsalans azgnasndsil PLC Jsutsooniduans
uanIuA Aolvuan1ngs wagluuanageu dmsululnuendniagyiin1snIuAuaILuY
Salufialae DCS Aoulvsaaes aunszuruNHAnTiFsNs lulnuavedeu asaIuay
2§UU Manual Buldiisaemisianis DCS aeulnsalaes uagn1e PLC evideaniiae

AIVANAINNTOTUTANUEVRININANNAUYY NG IMUARIUANTDNIAT kagnIs
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LIAaUANNEAUNRYEI1EY UT 3.21 wans flow nisvinulugusuulusunsaluniw SFC

Tun13AIUANIAY MNNNMTTINUTDLaETUlUTINSULAAIAIFUN 3.22

Step
T xEnableControl
]
(9] idle
T «Prod T «Test
Production Test
T MNOTxProd T NOT xTest
L =Gtep L =5tep
T FALSE
H=Ctep
JUN 3.21 wrurslusinsalunizniuauangd
R Input and output update, prepare data for automatic control
- No execute
Production Step and sequence for automatic control
Test Test function and manual control

5UN 3.22 wihiinsvinuesdastulusunsy

nsiauredusensululuuanisuds Msdauaslnuedndiuaaziiaeaiuny
wWUUORUTRLAY PLC lUSasnuwmusnaaanisiialunisasinsuniuludanssuiunisuanlsandu
= a ¢ 4' |
Fansmuanlulnuan1sHanIzgnAIUANLANsIN DCS Apulvsalaes n1swasun1sdsn

dadndudvlag AuAuaNanINIINEnfeen1s TuuneliielsfeIn1sAIuANAILILNING,
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LUU Manual WulunaiinisAnsedoasiu aeulnsaiaesndn DCS dades nieulofinisdon

U159 NMSAIUANIAILUY Manual aggnianistaediuvedusunsunagey
N13MIVANIE WL PLC @1un507l avaiiaasinmunuuazAnnuanuzuay

Munindr wuunaeananld U 3.23 uans flow chart asdnnsmuauNAIesileity

uden FB_MovPosControl Herduudeniildlunisnsiaidasiumisigl Tneavidygion

o o A

ADTULALNAUIVDIIAUNUSIULA G UNUAIE 991 A 890150 AN 8UALULIAIT AINAUA 019N
muntswesnaldasnndosiumdslunaniwusfasiidymradouvenimauiaunily

ANYIN9UYRNAN

s

o e oW, o 1
I BFA AL LS
1o ay ¥ o M 1o o ar
FFnénsamRsaaia il
a d rlﬁ-ll | t
‘a }D N fault . rese
gy’

2UATTNATY

U 3.23 Trladwsavesilanduudenindiniunu FB_MovPosControl
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U 3.24 10 Interface wosiarduudenIndinIuny

n13FudsdyIuAIUANII§I9N DCS HY PLC ﬁwﬁ’u%”'umaumimmu LERIA
E‘Uﬁ 3.25 wana Flow chart aaﬁﬂmsmuquléfaLLazmsLLanLU?{awﬁ’agaﬁflﬁq RN INGL!
u&an FB_AumaMov DP Management 1fun1svineiuiioaniuufiensyiinng nsaaniug
147 wardgamninudaonde neuagins Sudyiardann DCS wavinsdsdyaio
anuznduludeszuy DCS Windudaqiansivaeu ndawanvhauausdwin DCS 1ase

& A %
WUNLS8UToY
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drumludamuznéd

Safety Travel ok, Feeder check ck

g‘lh'?i 3.25 Waimsevasilanduudeon Data Interface FB_AumaMov DP_Management

&z X ¥ o [y £%4 = = & 1 ¥ o £ L83 1%
nansiiluenanshanulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

Laidnsdilas viedu Snvainudlvidaudailon wazsasaadatadnvetenarsynasainisinluly
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FB_AumaMOV_DP_Management

== | xSafety Travel q_xCBreaker Fault ==
== i xOpen g_xNotReadyREMOTE ==
== i xClose g_xIn_Operation =
== i xReset g_xWarning ==
== i xDI|_Chreaker ON g_xFault ==
= i_xMOV_Posfault

= |0O_MOV_Auma

gﬂﬁ 3.26 10 Interface valandudan Data interface
3.5 ﬂ"l'iaaﬂLL‘UULLE’IZ'J'NLLNuﬂqsﬁ'N"Iu

3.5.1 NN13UNULAZIDNWUUNIATUY Hardware

1 [y

1. Anduaiwndeyaiiieadesiussuudssneiniu

2. mieyagunsaindn A ndululasams

3. senUUUNSAnasTeyanslouseveslasadassuy

4. Anwdunindegefifdastfussuumuausaluiive PLC wagndnuay
5. fvualassareszuuauan sruutanlday

6. fmumsanuUusULUUluNsAeasToya

7. ihdeyanliuldlunisesniuulusunsunisriuny

3.5.2 NN5UNULAZDDNLUUNIIAIY Software
1. theunsalidenldundeu Hardware configuration
2. frwuasargunsal PLC, 1nd1aauau Actuator Il wag DP/DP couple
3. 3euisau (Flowchart) vesszuutitorvuaiiendlunisdeulusunsy
4. MRUAFILUINTZUIUANT
5. panuuUHsngulusLAT
6. \Weulusunsunslgau

7. na@auluswNy
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3.6 NI NTUUY
3.6.1 PONUUUNINUALATIAS199D952UU (Hardware configuration)

A vy ¢ I3 oA i = v o Y ¥

Walagunsal PLC uagndniuAusuiimangauiaviiontd Nseefuaudednts

v = o A Y Y A o o ¢l v
Yassvuula Jnhudenldlidiiuszuuiiesnuuy Amundiuiuvesgunsainazseslyly
sEuLkay Mvuanguaunsal lunensweNsievesunsal kagn1snrgunsalinuanuise

sl o o £ IS =1
vosgunsalmvumianldeuasiauaudaneil

1. 3u PLC MiFanldazdossasiumssievenguasszuu (/O wag Interface module)

2. gunsallussuunis PLC wagandmunuidenidsossumsansadoanswuu Profibus

Y o & =€ o =3 as Y v
ﬁ]ﬁﬂ%@ﬂ?ﬁﬂﬂ%ﬂﬁ@ﬂﬁ]ﬂuqﬂﬂaaﬂLLUULU@L??F‘WJEN?%UUI@I@IQEU 3.27

Recirculate &
Redundant
s
D 3
| q
| Data interface | \YA'E | & L/\¢)
|
! ;
o 3
Infeed Header Infeed Pump ]

|
i Infeed Tank
T

2 D3 2
5 S
> 3 o 3 D 3
g = |
L~
2 3
v
o 3
VLQ
D 3
o 3 D 3 =
" j
D 3 B s
— |
S
|
=3
A
5 3
| i—
2 3
| u
| o 3
B2 B = ‘
| Bra P
52 > (== :
tt
e o 3
o 3 o 3
= 3 & 3
= 3
oD 3

JUN 3.27 Tasenggunsalluszuy
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UseNauMgaIusavene 5 1us U89 PLC N5095udumasilawuy Profibus 7

a

fasedoanstundiamuauiiinsuendungunsldaulusdasfiuiivinnu mseenuuy

anwazilazdhelumsifvaeuaslunisnsiadadening

|EacFIRgEE
¥20BE82
:’ﬂ ¥20BC1083 ¥20BC1083
X20P53400 ¥20P 59400
¥20IF1061_1_RecirculateLine o ¥20IF1061-1
- sk Profibus (DTM) .
e X20IF1061_1_InfeedPump H20IF1081-1
- gk Profibus (DTM)
....... _t_‘P WA
------ sz USE
------ »2 USE
...... _kjd KX
- Hly X20IF1061_1_ProfibusGateway ¥20IF1061-1
B ,,y Profibus (DTM)
------- i# DP_DP_Coupler| o DP/DP Coupler
- My X20IF1081_1_InfeedTank H20IF1081-1

- gas Profibus (DTM) A
------ 2 AUMATIC_AC01 2_LACEAC, 0122 bcAF
------ 2§, AUMATIC_AC_01.2_ ACEXC_01_2_OC4F_VT1Recrculate
------ =5 AUMATIC_AC 012 ACEXC_01_2_ (C4F_VT2Main

------ S5 AUMATIC_AC_01_2_ ACBC_01_2_ 0CAF_VT2Reciculate
------ 2§ AUMATIC_AC_01_2_ ACBC_01_2_ (0C4F_VT3Main

------ S5 AUMATIC_AC_01_2_ ACExC_01_2_ 0C4F_VT3Reciculate
------ =5 AUMATIC_AC_D1_2_ ACExC_D1_2_ 0CAF_VT4Main

------ M, AUMATIC_AC_D1_2_ ACExC_01_2  (C4F_VT4Recirculate
------ ni AUMATIC_AC_ 012 ACEXC_D1_2_ (CAF_VT5Main

------ 2§ AUMATIC_AC_01_2_ ACEXC_01_2_ (CAF VT5Reciculate
------ g AUMATIC_AC 012 ACEC 01.2_ 0C4F_VT6Mian

------ 25 AUMATIC_AC_ 012 ACExC_01_2_ (CAF_VT6Reciculats
e By X20IF1061_1_InfeedHeader

[ gk Profibus (DTM)

AUMATIC AC 01.2 7 ACExC 01.2 (OC4F)
AUMATIC AC 01.2 / ACExC 01.2 (OC4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2/ ACExC 01.2 (0C4F)
AUMATIC AC 01.2/ ACEC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 4 ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 # ACExC 01.2 (0C4F)
AUMATIC AC 01.2 £ ACExC 01.2 (0C4F)
X20IF1061-1

JU# 3.28 lassasnvesgunsaianuny

gUnIninanszuUUsENOUAIE (1) PLC X20CP3586 10U CPU ndnvasszuy (2)
Profibus interface module X20IF1061 1 1Jusidumasinadyqyiasening PLC AU 2187
AIUM N Actuator way PLC iU DCS controller (3) DP/DP couple SIEMENS 6ES7158-
0ADO1-0XA0 tJusdutmesivedyansening PLC Auds master controller DCS (4) 2183
AIUAN Actuator Aiinsidensionuy Profibus fauandlugy 3.28

Suwosiirlugazuiinguuoidieendwunishnsmineutenid Tngazsi

nswUasaniduy 4 ﬂq':u (1) Infeed Tank, (2) Infeed Header, (3) Infeed Pump wag (4)

Recirculate line uagdnuilssnlddmiunisdumesivatdoya dwanslugun 3.29



= & [X20CPF3586

|%20CP3526

-
(. g B

[rm]
)

. gl Serial
- g, ETH
B 55, PLK
=- B xo0BBE2
¥20BC1083
¥20PS3400

X20IF1061_1_RecirculateLine
X20IF1061_1_InfeedPump

K20IF1061_1_FrofibusGateway
K20IF1061_1_Infeed Tank
X20IF1061_1_InfeedHeader

X20BEEZ

X20BC1083
K20P55400
X20IF1061-1
X20IF1061-1

K20IF1061-1
K20IF1061-1
K20IF10611

gﬂ‘ﬁ 3.29 I‘Viumm‘U@M Profibus interface module
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wd@A4N13 mapping aUnIalludINYRING NI infeed tank UseNaus181187

1 12 ¢ AegU 3.30

P X200F1081_1_InfesdTank
- g Profibus (DTM)

- M AUMATIC_AC_ 01
e M AUMATIC_AC_O
o M AUMATIC_AC_O
- M AUMATIC_AC_O
- M AUMATIC_AC_D

o et P

e B AUMATIC_AC_01_2 ACExC_01_2_ OCAF VT1Main
o M AUMATIC_AC_01_2- ACExC_01.2. (CAF_VT1Recirculate
- MCAUMATIC_AC_01-2. ACExC_ 01 2 (CAF VT2Main
e M AUMATIC_AC_01_2_ ACExC 01_2. [C4F_VTZRscirculete
- M AUMATIC_AC_01.2. ACExC_01.2 OC4F VT3Main
- M AUMATIC_AC.01_2_ ACExC. 01.2  0OC4F VT3Recirculate
- M AUMATIC_AC_01_2  ACExC.01.2_ (CAF_VT4Main

' ACEC 01_2  OC4F_WT4Recirculate

ACExC 01_2_ (OC4F_NTERecirculate

2
2 ACExC_01_2_ OCAF_VT5Main
2
2

ExC_01_2_ OCAF_VT&Mian

AC
2 ACE<C_01_2_ (CAF_NT6Recirculate

X201F1061-1

ALUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 012/ ACEC 01.2 (0C4F)
AUMATIC AC 0.2 7 ACEC 01.2 (0C4F)
AUMATIC AC 0.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2(0C4F)
AUMATIC AC 1.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 4 ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (DC4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC01.2 7 ACEdC 01.2 (0C4F)

UM 3.30 4anen13imUALiuAAIUANNENEY Infeed Tank

W&nN135 mapping aUnsalludIuveIngudng infeed Header Usenauign1aa

J1u7u 18 i sy 3.31



= Ej X20IF1061_1_InfeedHeader

- gk Profibus (DTM)

- M AUMATIC_AC_01_2_ ACExC_D1_2_ (C4F_VTIH1
- M AUMATIC_AC_01_2_ ACExC_01_2_ [C4F_VT1H2
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VTiH3
- & AUMATIC_AC_01_2_ ACExC_01_2_ OCAF_VTZH1
- M0 AUMATIC_AC_01_2_ ACExC_01_2_ [C4F_VT2H2
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VT2H3
- M AUMATIC_AC_01_2_ ACExC_01_2_ OCAF_VT3H1
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VT3H2
- M AUMATIC_AC_01_2_ ACExC_01_2_ (C4F_VT3H3
- & AUMATIC_AC_01_2_ ACExC_01_2_ (CAF_VT4H1
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VT4H2
- MG AUMATIC_AC_01_2_ ACExC_01_2_ (C4F_VT4H3
- M AUMATIC_AC_01_2_ ACExC_01_2_ (C4F_VTSH1
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VT5H2
- & AUMATIC_AC_01_2_ ACExC_01_2_ OC4F_VT5H3
- M AUMATIC_AC_01_2__ ACExC_D1_2_ (C4F_VTEH1
- M AUMATIC_AC_01.2  ACExC_01_2_ CAF_VTBH2
- M AUMATIC_AC_01.2 ACExC_01_2_ OC4F_VTGH3

48

X20IF1061-1

AUMATIC AC 01.2 7 ACEC 0.2 (0C4F)
AUMATIC AC 01.2 7 ACEC 0.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 7 ACEC 0.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 7 ACEC 0.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 7 ACEC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (OC4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 01.2 7 ACEC 0.2 (0C4F)
AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (OC4F)

JUT 3.31 wanan1sAmualunAIuANNGLIEY Infeed Header

wan9N15 mapping aunsailugdiuuednguidy infeed Pump Usenaumie1aa

d1uu 15 ¢ AegU 3.32

T? *201F1061_1_Infeed Pump #20IF10611

E- sk Profibus (DTM)

------ B AUMATIC_AC_D1_2_ ACE«C 01_2_ OC4F_VH1P2
------ M. AUMATIC AC 01 2 ACEWC D12 OC4F VHIP3
------ Mo AUMATIC AC 01.2  ACEdC_01.2_ OC4F_VH1P4
------ . AUMATIC_AC.01_2 ~ ACExC 01-2_ OC4F VH1P5
------ B AUMATIC_AC 012 ACE«C 01_2_ DC4F_VH1PE
------ . AUMATIC_AC_07_2  ACEC_01_2_ (C4F_VHZP2
------ . AUMATIC_AC 01 2 ACEWC_01.2_ OC4F VH2P3
------ M. AUMATIC_AC_01_2  ACENC_01_2. OCA4F VH2P4
------ M. AUMATIC_AC 01_2  ACExC_01_2_ OCAF VH2P5
------ B AUMATIC_AC_D1_2 ACE«C_01_2_ DC4F_VH2PE
------ M. AUMATIC_AC 01 2 ACEC 01.2 (OC4F VH3P2
------ M. AUMATIC_AC 0M_2  ACExC_01_2_ OC4F_VH3P3
------ M. AUMATIC_AC_01_2  ACEC_01-2_ OC4F VH3P4
------ B AUMATIC_AC_D1_2_ ACE«C_07_2_ OC4F_VHIP5
------ . AUMATIC_AC_07_2  ACExC_01_2_ OC4F_VH3PE

U

AUMATIC AC 01.2 / ACExC 01.2 (0C4F)
AUMATIC AC01.2 / ACERC 01.2 (DC4F)
AUMATIC AC 01.2 / ACE=C 01.2 (0C4F)
AUMATIC AC 01.2 / ACEC 01.2 (0C4F)
AUMATIC AC 012 / ACExC 01.2 (0C4F)
AUMATIC ACD1.2 / ACE=C 01.2 (DC4F)
AUMATIC AC 01.2 / ACE=C 01.2 (0C4F)
AUMATIC AC 01.2 / ACE=C 01.2 (0C4F)
AUMATIC AC01.2 / ACE=C 01.2 (0C4F)
AUMATIC ACD1.2 / ACExC 01.2 (DC4F)
AUMATIC AC 01.2 / ACE=C 01.2 (DC4F)
AUMATIC AC01.2 / ACE=C 01.2 (0C4F)
AUMATIC AC01.2 / ACE=C 01.2 (0C4F)
AUMATIC AC 01.2 7 ACE=C 01.2 (0C4F)
AUMATIC AC01.2 / ACE=C 01.2 (DC4F)

JUT 3.32 uanen1smmualiuaAIuANNGNIN&Y Infeed Pump

wanIN13 mapping aUnsalludIuveInguIndl Recirculate and redundant line

UsENaumeNaidnuiu 2 67 sagu 3.33
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P X20IF1061_1_RecirculateLine X20IF1061-1
- g Profibus (DTM)
L ME AUMATIC_AC_01_2_ ACExC_01_2_ OCAF_VRecirculste  AUMATIC AC 01.2/ ACExC 01.2 (0C4F)
L MU AUMATIC_AC_01_2_ ACEC_01_2_ (OCAF VRedundart  AUMATIC AC 01.2 / ACExC 01.2 (ICAF)

SUM 3.33 kanIN1sMMUALUAAIUANNGNINET Recirculate

LanaN1s mapping aunsallugdiuves Data interface Usenausae DP/DP couple

11U 1 fa elagu 3.34

'_rff #20IF1061_1_ProfibusGateway X20IF1061-1
- gaw Profibus (DTM)
e [ DP DF Coupler CP/DP Coupler

E‘Uﬁ 3.34 UaednsivualuunAIuUAY Data Interface
3.6.2 MsivuansAgUunsel

nsthmueAluduvedygIndumesine(Signal Interface) Lartoyanisaoans
wanUagu(Data mapping) vassiigunsad Valve Actuator ez DP/DP couple Wanin15Ad
1 L3 :.JI Y e’lj
A1vasgUnsainsaedlanail
1. nsasendImuay Actuator bt Tudiuveinisasrnndiniuny Actuator
Ty agdasinsisAinisSudsteyalvidenanediuiunufoIn1svessy UL Liveliiganse
o a ° &Y 1Y a & °
Aun1s Telunismuauskasfinnun1siuvesndlaegnsuiiu leelundsndendium
voanskaniUavuteya Data mapping 91 6 input byte Wag 2 output byte a1nsLdanNL
U
fagy 3.35 Muiiesnasansindedeansiuss Valve Actuator Avsimunlin ludaiueu 1
input byte war ludianiug 1 output byte WamINsMUATIUIUTEYS Data mapping tARs

3U 3.35
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) S52IFLST2 [Device Configuration] X

-
_ AUMATIC AC 01.2 / ACEXC 01.2 (0C4F) ®
@ 4 3 actustor

AUMA Riester GmbH u. Co. KG Solutions for a world in motion

Modules

Slot 1 [ (B Byte in, 2 Byte out consist -]

4 Byte in, 4 Byte out consist
6 Byte in_2 Byte ot consist.
8 Bytein, & Byle out consist
12 Byte in, 4 Byte out consist
16 Eytein, & Byte out consis.
20 Bytein, 8 Byte out.consist
32 Byte in, 12 Byte ot consist

JUN 3.35 Muuavuaiunludniuauigs ( Data mapping )

AaruAw Valve Actuator bl saesunisimuastdmiunisuanildsudoya
LUUIUTBU(Cyclic) Wy Profibus DP 93 IuiussuuAIuAi N1SNIMUATILIUYBINIINTG
= v o o v | ° v i v -
doansazuananenuluaudnwaraunldaivgy dndenduuteyanazldauauinaiunsa

nsidenlauanslanmsned 3.8 fiaennaesiuzun 3.35

A1919 3.8 uanINUNYeINI5 Data mapping N9993U

Input Output Consistent
4 Bytes 4 Bytes consistent
8 Bytes 4 Bytes consistent
12 Bytes 4 Bytes consistent
16 Bytes 8 Bytes consistent
20 Bytes 8 Bytes consistent
6 Bytes 2 Bytes Consistent
32 Bytes 12 Bytes Consistent

Weldvinisasdaiinualudlunisdearsiududs Tuseluagdaevinnig
AMUAN1S mapping Toyasening PLC wag Mdwniuax Actuator Wi wisldiludeyaly

AsUSEURNALAZ NS WU AT
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4 L1

5U# 3.36 Data mapping lusidunnuazludioninnuesing,

3, AUMATIC AC 01_ 2 ACExC 01 _2_0C4F_VT1Main [I/O Mapping] X hi

@

Channel Name Process Varable Data Type
+2 ModuleDk BOGL
+J ModuleD01_16_Bit_unsigned o LUINT
+2 ModuleD01_1_Bt_binary 10_VTMain[1]. Input xFieldbus Fautt BOOL
+J ModuleD01_1_Bit_binary1 <10_VTMain[1]. Input xFieldbusWamings BOOL
+@ ModuleD01_1_Bit_binary2 :10_YTMain[1]. Input xFieldbus RunnungCLOSE BOOL
+J ModuleD01_1_Bit_binary3 <10_VTMain[1]. Input xFieldbus Runnung QP EN BOOL
+2 ModuleD01_1_Bit_binary4 10_YTMain[1].Input xFieldbus Mot ReadyREMOTE BOCL
+J ModuleD01_1_Bit_binarys :10_VTMain[1]. Input xFieldbus Setpoint Reached BOOL
+@ ModuleD01_1_Bit_binary& :10_YTMain[1].Input xFieldbusEnd_p_CLOSED BOCL
+J ModuleD01_1_Bit_binary7 :10_VTMain[1].Input xFieldbusEnd_p_OPEN BOOL
*@ Module001_1_Bt_binary8 - EoOL
+J ModuleD01_1_Bit_binary BOGL
+2 ModuleD01_1_Bit_binary10 BOCL
+J ModuleD01_1_Bit_binary11 BOOL
+@ ModuleD01_1_Bit_binary12 BOCL
+J Module001_1_Bit_binary12 BOOL
+J Module001_1_Btt_binary14 BOOL
+J ModuleD01_71_Bit_binary1h BOOL
+J ModuleD01_1_Bit_binary 16 BOOL
+J ModuleD01_1_Bit_binary17 BOGL
+J Module001_1_Bit_binary18 BCOL
+J Module001_71_Bit_binary13 BOOL
+J Module001_1_Bit_binary20 BOOL
+2 ModuleD01_1_Bit_binary21 BOCL
+P ModuleD01_1_Bit_binary22 BQCL
+@ ModuleD01_1_Bit_binary23 BCOL
+@ ModuleD01_1_Bit_binary24 BOGL
+@ ModuleD01_1_Bit_binary2h BOOL
+@ ModuleD01_1_Bit_binary26 BOOL
+J ModuleD01_1_Bit_binary27 BOOL
+D Module001_1_Bit_binary28 EBQCL
+3 Modul=001_1_Bit_binany23 e BOGL
+2 Module001_1_Bit_binary30 BOOL
@+ ModuleD01_1_Bit_binary31 :10_VWTMain[1]. Output xFieldous STOP BOOL
@+ Module001_1_Bit_binary32 =10_VWTMain[1] Output xFieldousRESET BOOL
@+ ModuleD01_1_Bit_binary33 :10_WTMain[1].Output xFieldbusClose BOOL
@+ ModuleD01_1_Bit_binary34 =10 _VTMain[1] Output xFieldbusOpen BOOL
@ Modul=D01_8_Bit_byte LISINT

n3UN 3.36 wanst1eiu Uun1s mapping Yeuasudesening PLC uag 1149

AuAN Actuator T wusduiiud input (1) waz Wuil output (2) lasesdnauluddeans

ludeuauuay ludaniug
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2. A3saen DP/DP Couple Wugunsalfildlunis mapping doyaszminegunsal

a

master controller @09M2 TN L U UABIENINg PLC AU DCS controller Tulasanisiay

(% '
Il I

ponuwuUla¥inN1s mapping sﬁa;gaﬁ' 128-byte input wag 128-byte output Inauvaduniug

JUNA Az LB1ANm B89 128 byte

}1SSLIFLST2 [Device Configuration] X -

m 10Device:  DPJDP Coupler Device ID: 0x8070 =
Vendor: Siemens AG ATD-TD24 Vendor ID: -

‘23 Cenfiguration

e Modutcs
v ail

General
= Modules
Signal Configuration

Parameters
Groups
Extensions Bytes Input
DRVL Byte Output
DPV2 Bteaiipit
Redundancy

23 Device Description
Device Byts Input consistert
GsD es Input consistert

Byte:

@

E

Bytes Input consistert

Byte Qutput consistent

2 Bytes Output consistert
4 Bytes Output consistent BeA3 -

[ apoend |
— ] [ e ]

Slot Module In

by

L
COO B RN OGO 00 ® e N
N - I TSRSy &
CooOoooo0OO0 000Gl

=l
5
5
=

Identfier Slot Restrictions

16 Bytes Input consistert 16
16 Bytes Input consistert 1%
16 Bytes Input consistent &
16 Bytes Input consistent 16
16 Bytss Input consistertt 1%
16 Bytes Input consistert 16
16 Bytes Input consistert 1% 0

84

16 Bytes Output consistent a 18
16 Bytes Output consistent o
16 Bytes Output consistent ]
16 Bytes Output consistent ]
16 Bytes Outpit consistent 0 %
16 Bytes Output consistent a
16 Bytes Output consistent a
16 Bytes Output consistent (]

CocococoooOoa0 o[

EEEEEEREREERE

Length of inputfoutput data: 256 bytes (max. 256 bytes)
Length of input data: 128 bytes, (max. 294 bytes)

Length of output data: 128 bytes (max. 244 bytes)

Mumber of modules: 16 (max. 15)

sUTl 337 fnunituiideanstesariu DP/DP Couple

Slot Restrictions

16 Bytes Input consistent
16 Bytes Input consistent
16 Bytes Input consistent

(o o 5o o o o=l

=1

UM 3.38 uansn1saesiuilunisieansteya

¥ a U 1 1 1 s o
QWﬂﬂJﬂﬂﬂJﬁﬁ@ﬁWiiUﬁﬂULmaS NaNVBIINR[IAIUAN Actuator T9i#in 2gvin153849

o (%

funlunssvdstosyaveudavngundililunui ligdeuiulasuanddlusy Infeed tank

nNTuNElungy 12 f19ein13edld 16 byte MNTUTUMNAINT0904L9, Infeed
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Header avinn15909itunlin 32 byte 3T wuailungy 18 /3, Infeed Pump 2e91n13
303 uNLY 16 byte 91nT1uaudlunguil 15 f9 wag Recirculate/Redundant 92411115

1% '
A I

909Ul 16 byte 1Huduiandwaunailungu 2 §7 NM3veaiuNveusaziuNuanas

5U7 3.39

{1 SSLIFLST2 [Device Configuration] X

W [0 Device: DPJDP Coupler Device ID: 0x3070 =
B vendor: Siemens AG ATD-TD24 Vendor ID: - BT
Navigation Area 8
uration
Modules Infeed Tank
= Signal Configuration Infeed Header
Parameters Infeed Pump
Group Recirculate and Redundant
Extensions.
DPVL
DPV2
Redundancy
{23 Device Descripti
Device
GSD
- W — maes
\ = e
(T ooc  Jfucance | by [ rem 1)
ls Disconnected (J Data Set

sU# 3.39 n1sesiufivesusazlnunlunsaoansteya

13 mapping data Y83 DP/DP couple La@nIN1sAINUAAILAZaNN1T119ULe

AegU 3.40 MsAMUAAIURITN 2 1A99898LANUDATLRDNY TUADVIADITEUUANNITONIAN

Profibus address Uadd4aLa9le

5U 3.40 Tuilaidsa 91 1 fvueAl Profibus address winiu 15 wasilu address

30 Aufiaise 2
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DP/DP couple

Output area Input area
Profibus DP :> Profibus DP
Network 1 Network 1 Network 2 Network 2
128 Bytes 128 Bytes
Input area Output area
Profibus DP C: Profibus DP
DCS Net K Network 1 Network 2 PLC Net K
etwor 128 Bytes 128 Bytes etwor
1.5 Mbps 1.5 Mbps
Address 15 Address 30

JU# 3.40 vdnnsiunswanilaguteyares DP/DP Coupler

NIA0UAS 8U1891999IUN A5 TUNITE DA AUANFAIIAY LTU AUL5IVD4

P a = P YR ¢ & v e PR a—— ' \ Y] v o

w3eten 1 Wewloyalldednilasionanndinindnsinaietie 2 lumssiuteya faty

\A3eUNY 2 s ulpyasigatiuegiesieiiies Hansenupe Tumanauiulednsangloutaya
o ] e | ) & & a ) A A A |

NNATNIE 2 lWuasetiy 1 Tiiesioidnmazgnilsuriuvaneaianeuiiaseyis 1 awenu

' (%
v d

timosteya Semneaniieziiamsteyanidoulutligtuiniuiieiodsd 1 aweuuas
ilUld Tulessnisiisdsauianndaesidliiaisudmuagldsuaniugnisyay
199218 NTUKUU real-time

N3 mapping data YoaYATENsAE NI AU TN T8 swan gy
3.39 N3 mapping 903a183naLI1E7 infeed tank axldviaman 12 Tuddeya audiuy

Malungu infeed tank Inevian15aadlin 16 lud lagisuanundunmuag Nuite1dnay

1-16 uanesgy 3.41 uay 3.42
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#| DP_DP_Coupler [I/O Mapping] X

¢

Channel Name Process Varable Data Type
+2 ModuleOl BOGL
+2 Module007_Input_1 DPDP_Inteface_WTMain[1]. Input LISINT
+J Module001_Input_2 :DPDP_Interface_WTRecirculate[1].Input LUSINT
+J Module001 _Input_3 =DPDP_Inteface_WTMain[2]. Input USINT
+J Module001_Input_4 :DPDP_Interface_WTRecirculate[2].Input LISINT
+2 Module001_Input_5 :DPDP_Interface_WTMain[3].Input LUSINT
+J Module001_Input_6& DPDP_lnterface_VTRecirculate[3]. Input USINT
+J Modulel01_Input_7 :DPDP_Interface_WTMain[4].Input LISINT
+J Module001_Input_8 =DPDP_Interface_VTRecirculate[4]. Input USINT
+J Module001_Input_5 :DPDP_Interface_WTMain[5].Input LISINT
+2 Module001_Input_10 ::DPDP_Interface_WTRecirculate[5].Input LUSINT
+2 Module001_Input_11 :DPDP_Interface_WTMain[6]. Input LUSINT
+J Module(l_Input_12 :DPDP_interface_WTRecirculate[6].Input LISINT
+2 Module001_Input_13 USINT
+2 Module001_Input_14 LISINT
+J Module001_Input_15 LSINT
+2 Module001_Input_16 LISINT

5U# 3.41 Data mapping Jeyafndsvasivug Infeed Tank

#| DP_DP_Coupler [/O Mapping] X |

O ﬂ\_l' - ol = —— S — - — — L e -

Channel Name Process Variable Data Type
@ Moduledl3_Output_1 :DPDP_interface_WTMain[1].0utput LISINT
@ ModuleD05_Output_2 :DPDP_Interface_VTRecirculate[1]. Output LISINT
@ Module00S_Output_3 DPDP_Interface_WTMain[2] Output LISINT
@ ModuleBl3_Output_4 :DPDP_Interface_WTRecirculate[2] Output LISINT
@* Module009_Output_5 ::DPDP_Interface_VTMain[3].0utput LSINT
@+ ModuleDD5_Output_& DPDP_Inteface_VTRecirculate[2] Qutput LISINT
@+ Module¥3_Output_7 =DPDP_Interface_VTMain[4] Output USINT
@ Module005_Output_8 ::DPDP_Interface_VTRecirculate[4] Output LISINT
@+ Module003_Output_5 =DPDP_Interface_VTMain[5]. Output LISINT
@ Module®d3_Output_10 :DPDP_Interface_VTRecirculate[5] Output LISINT
@ ModuleD0S_Output_11 :DPDP_Interface_WTMain[6].Output LUSINT
@+ ModuleD0S_Outpit_12 =DPDP_Inteface_VTRecirculate[6] Output LISINT
@+ ModuleD09_Output_13 LISINT
@+ Module009_Owtput_14 USINT
@+ ModuleDDS_Output_15 LISINT
@+ ModuleDD9_Output_16 LISINT

Y

5Ufi 3.42 Data mapping Yoyaan1ULYaIUA Infeed Tank

N5 mapping YoyaveINguI1aa infeed header agldvianun 18 ludvaya nu

uudlungy infeed header Inevinn19e4lia 32 lud lagazisuain

ldnm?l 17-48 uansdagU 3.43 uag 3.44

[

=
N

dIQ
NDUNRALLAS



' 2| DP_DP_Coupler [I/O Mapping] X
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&

Channel Name Process Variable Data Type
+2 Modulel02_Input_17 =DPDP_Interface_VT1H[1].Input LUSINT
+2 Module002_Input_18 =DPDP_Interface_WT1H[Z] Input USINT
+J Modulell2_Input_19 =DPDP_Interface_WT1H[3] Input LISINT
+2 Modulel02_Input_20 =DPDP_Interface_VT2H[1].Input LUSINT
+J Module002_Input_21 =DPDP_lnterface_WT2H[Z]. Input LUSINT
+2 Module002_Input_22 =DPDP_Interface_WT2H[3]. Input LISINT
+@ Modulell2_Input_23 =DPDP_Interface_WT2H[1].Input LISINT
+2 Modulel02_Input_24 =DPDP_Interface_VT23H[Z]. Input LUSINT
+D Module002_Input_25 =DPDP_Interface_WT3H[3] Input LUSINT
+J Modulell2_Input_26 =DPDP_Interface_VWT4H[1].Input LISINT
+J ModuleD02_Input_27 :DPDP_Interface_WT4H[2] Input LISINT
+2 Modulel02_Input_28 =DPDP_Interface_VT4H[3].Input LUSINT
+2 Module002_Input_29 =DPDP_Interface_WT5H[1]. Input LUSINT
+J Modulell2_Input_30 :DPDP_Interface_WT5H[Z].Input LISINT
+J ModuleD02_Input_31 :DPDP_lnterface_WTSH[3].Input LSINT
+2D Module002_Input_32 =DPDP_Interface_WTEH[1].Input LUSINT
+2 Module003_Input_33 =DPDP_Interface_WTEH[Z]. Input LISINT
+J Modulell3_Input_34 :DPDP_Interface_VWT&H[3] Input LISINT
+J Module003_Input_35 LSINT
+2 ModuleD03_Input_36 LISINT
+2 ModuleD03_Input_37 LISINT
+J ModuleD03_Input_38 LSINT
+2 Module003_Input_39 USINT
+2 ModuleD03_Input_40 LISINT
+2 ModuleD03_Input_41 LISINT
+J ModuleD03_Input_42 USINT
+2 ModuleD03_Input_43 USINT
+2 ModuleD03_Input_d4 USINT
+@ ModuleD03_Input_45 LISINT
+J Module003_Input_46 USINT
+B Module(03_Input_47 USINT
+3 Modulel03_Input_43 USINT

g‘l.h?i 3.43 Data mapping Gﬁa%aﬁﬂﬁwaﬂmm Infeed Header
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W
Channel Name Process Varable Data Type
@+ ModuleD10_Output_17 =DPDP_Inteface_VT1H[1] Output USINT
@+ Module010_Output_18 :DPDP_Interface _VT1H[2] Output USINT
@+ Module010_Output _15 =DPDP_Interface _VT1H[3] Output USINT
@ ModuleD10_Output _20 :DPDP_Inteface _VT2H[1] Output USINT
@+ ModuleD10_Output_21 =DPDP_Inteface_VT2H[Z] Output USINT
@+ ModuleD10_Output_22 =DPDP_Inteface _VT2H[3]. Output USINT
@+ Module010_Output _23 =DPDP_Interface _VT3H[1] Output USINT
@+ ModuleD10_Output_24 DPDP_Inteface_VT3H[Z] Output USINT
@+ ModuleD10_Output_25 DPDP_Inteface_VT3H[3] Output USINT
@+ Module010_Output_26 :DPDP_Interface _VT4H[1] Output USINT
@ ModuleD10_Output _27 :DPDP_Inteface _VT4H[2] Output USINT
@+ ModuleD10_Output_28 DPDP_Inteface_VT4H[3] Output USINT
@+ ModuleD10_Output_29 DPDP_Inteface_VTSH[1] Output USINT
@+ Module010_Output _30 :DPDP_Inteface _VTSH[2] Output USINT
@ ModuleD10_Output _31 :DPDP_Inteface _VTSH[3] Output USINT
@+ ModuleD10_Output_32 DPDP_Inteface_VTEH[1] Output USINT
@+ Module011_Output_33 =DPDP_Inteface _VTEH[2].Output USINT
@+ ModuleD11_Output_34 =DPDP_Inteface_VTEH[3].Output USINT
@ ModuleD11_Output_35 USINT
@+ ModuleD11_Output_36 USINT
@+ Module011_Output_37 USINT
@+ ModuleD11_Output_38 USINT
@+ ModuleD11_Output_39 USINT
@+ ModuleD11_Output_40 USINT
@+ Modul=011_Output_41 USINT
@+ Module011_Output_42 USINT
@+ ModuleD11_Output_43 USINT
@+ ModuleD11_Output_44 USINT
@+ ModuleD11_Output_45 USINT
@+ ModuleD11_Output_46 USINT
@+ ModuleD11_Output_47 USINT
@+ Module011_Output_42 USINT

g‘d‘ﬁ 3.44 Data mapping éﬁagaamumaﬂwum Infeed Header

N3 mapping UaYavaINg1I1a7 infeed pump ldanun 15 luddeya 1y

Fuudlungu infeed pump laevinni13aeald 16 Lud 13ua1UN 49-64 vaIisdunn

Lagledne WanasiegU 3.45 Uay 3.46
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@

Channel Name Process Varable Data Type
+J Module0l4_Input_43 DPDP_Intefface_VH1P[2].Input USINT
+2 Module004_Input_50 :DPDP_Inteface_VH1P[3].Input USINT
D Module004_Input_51 =DPDP_Irteface_VH1P[4] Input USINT
+J Module0l4_Input_&2 DPDP_Intefface_VH1P[5].Input USINT
+J Module004_Input_53 :DPDP_Interface_VH1P[6].Input USINT
+2 Module004_Input_54 :DPDP_Inteface_VH2P[2].Input USINT
D Module004_Input_55 :DPDP_Interface_WH2ZP[3]. Input USINT
+J Module0l4_Input_B6 DPDP_Intefface_VH2P[4]. Input USINT
+J Module004_Input_57 :DPDP_Interface_VH2ZP[5] Input USINT
D Module004_Input_58 =DPDP_Inteface_VH2ZP[E]. Input USINT
+J Module004_Input_55 DPDP_Inteface_VH3P[2]. Input USINT
+J Module0l4_input_&0 DPDP_Interfface_VH3P[3].Input USINT
+2 Module004_Input_&1 :DPDP_Inteface_VH3P[4].Input USINT
D Module004_Input_E2 :DOPDP_Inteface_WHIP[5].Input USINT
2 Module004_Input_E3 :DPDP_Interface_VH3IP[E].Input USINT
+@ Module004_Input_&4 USINT

P N v o
3Un 3.45 Data mapping %agamﬂwaﬂﬁum Infeed Pump

#| DP_DP_Coupler [I/O Mapping] X |

0 A A AN - A AT A A Sl 3 . - L ¥

Channel Name Process Varable Data Type
@+ ModuleD12_Output_ 49 =DFPDP_inteface _WH1P[2] Output LSINT
@+ Module012_Output_50 ~DPDP_lnteface_WH1P[3] Output LUSINT
@+ Module012_Output_51 :DPDP_inteface _VH 1P[4).Output USINT
@ Module012_Output_52 =DFDP_Irteface _WH1P[5). Output USINT
@ Modulel12_Output_53 DPDP_Inteface _WH1P[E] Output USINT
@+ Module012_Output_54 :DPDP_lnteface _WH2P[2] Output LSINT
@+ ModuleD12_Output 55 :DFDP_Inteface_WH2P[3] Output LSINT
@ Modulel12_Output_56 DPDP _interface _WH2P[4] Output USINT
@+ Module(12_Output_57 DPDP_Intedface _WVH2P[5] Output WSINT
@+ Module012_Output_58 =OFDFP_Inteface _WH2ZP[E] Output LSINT
@ Module012_Output_53 <DPDP_lnteface _WVH3P[2] Output USINT
@+ ModuleD12_Output_60 :DPDP_lnteface _WVH3IP[3].Output USINT
@+ Module012_Output_61 :DPDP_Inteface _WH3IP[4] Output USINT
@+ Module012_Output_B2 DPDP_Inteface_WH3P[5).Output USINT
@+ ModuleD12_Output_63 :DPDP _lnteface _VH3P[E}.Output USINT
@+ Module012_Output_B4 USINT

gﬂﬁ 3.46 Data mapping Yauaan1uzvedlviun Infeed Pump

N5 mapping U8YaY8INg111817 Recirculate and redundant line 3glgvianun

2 Tuddaya nudwIunailungy Recirculate and redundant line aegvinnisaedly 16 Tud

NAUT 65-80 Vaevieiiudl Input wag Output wanagagy 3.47 uay 3.48
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#| DP_DP_Coupler [I/O Mapping] X

&

Channel Name Process Varable Data Type
+QJ Modulel05_lnput_B5 :DPDP_Interface _VRecirculate.Input LISINT
+2 ModuleD05_Input_66 :DPDP_Interface _VRedudant. Input LISINT
+2 ModuleDD5_Input_67 USINT
+J ModuleD05_Input_68 USINT
+2 ModuleD05_Input_65 USINT
+J ModuleD05_Input_70 USINT
+J ModuleD05_Input_71 USINT
+J ModuleDD5_lInput_72 USINT
23 ModuleD05_lnput_73 USINT
+2 ModuleD05_Input_74 USINT
+23 ModuleD05_lnput_75 USINT
+J ModuleD05_Input_76 USINT
+J ModuleDD5_Input_77 USINT
+J ModuleD05_Input_78 USINT
+J Modul=D05_Input_79 USINT
2 ModuleDD5_Input_20 USINT

gﬂ‘ﬁ 3.47 Data mapping ﬁagaﬁwﬁmﬂmm Recirculate

#| DP_DP_Coupler [/O Mapping] X
&

i | L% £ _J LY F e 3 r 5

Channel Name Procezs Variable Data Type
@+ Moduleld3d_Output_B5 :DPDP_Interface_VRecirculate Output LISINT
@ Moduledi3_Output_66 :DPDP_Interface_VRedudant Output USINT
@ Modulel13_Output_67 LISINT
@ Module013_Ouwtput_65 LISINT
@ Module013_Owtput_E9 LISINT
@ Module013_Output_70 LISINT
@+ Module0?3_Output_71 LISINT
@ Module013_Output_72 LISINT
@+ Module013_Output_73 WUSINT
@+ Module013 Output_74 LISINT
@+ Module013_Output_75 LISINT
@+ Module013_Output_76 USINT
@ Module(13_Output_77 LISINT
@+ Module013_Output_78 LSINT
@+ Module013_Owtput_79 LISINT
@+ Module013_Ouwtput_80 LISINT

gﬂﬁ 3.48 Data mapping %aagaamuwaﬂmum Recirculate
3.6.3 NMsnuafuUsNsZUIUNIsHazlAsEs19lUsHASY

Tudruvesnisoonuuulusunsy wdludiuresn1susenamnls Lazn1509nuLUY
TUsuasusntun1svineu Tudruvesdiudsnszuiunis(Data type) N15UTENIAL WUS
paniuassiuiAouuy global variable Warwuu local variable s1udegsldn1susenas

WUSHUU Structure type LagLUU basic data type N135Uszn1AAILUSHLUU Global variable
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(% '
Il =

sudsluduiisdndsldanyndiumedusunsy Wusuusildsredsldnniuiivedusunsa
Iglumsiiuteyauazsuaniug lun1suszaltanavedlusunsy diunsusenafilushuy
Local variable al#lun1sustanamaludiuveslusunsugesinty

1. audsludruvadlusunsunisduinasiladyyianiuags Aslusunsuludiu

I3 = | a o v & .
VAINTIAIUANINGT 7’031]‘1/1\‘1(5]'3LLUiIua'Ju‘Vlﬁﬂ@@ﬂLLa%iUL‘UW@@ﬂLL‘U‘UL‘UU 1 Byte input LLag 1

Byte output IaglgnisuseniAdianyusiuy Structure Data Type ﬁ'ﬂgﬂﬁ 3.49

Q Global.var [Variable Declaration] x|

& =
MName Type
[0_MOV_DP - Infeed Tank
¥ & 10 _NVTMain DP_Auma_MOW_Type[1..6]
3 & |0_NTRecirculate OP_Auma_MOV_Type[1..6]
QM2 _DOF - Infeed Header
¥ 9 10.VTHH DP_Auma_MOV_Type[1..3]
¥ 10.VT2H OP_Auma_MOV_Type[1..3]
#% 10_VT3H DP_Auma_MOV_Type[1..3]
Yo 10_VT4H DP_Auma_MOV_Type[1..3]
¥ .9 10_VTSH DP_Auma_MOV_Type[1..3]
¥ o 10_VTBH DF_Auma_MOV_Type[1..3]
[Q_MOV_DP - Infeed Pump
% 10_VHIP DP _Auma_MOV_Type[2..6]
¥ 9 10.VH2P DP_Auma_MOV_Type[2..6]
45 10 VHIP DP_Auma_MOV_Type[2. 6]
[Q_MOY_DP - Recinculate and Redundant
*9 10_VRecirculate DP_Auma_MOV_Type
@ @ 10_VRedundart OP_Auma_MOV_Tvpe

JUN 3.49 MstmuaduUslunisieanstedasenitennaiias PLC

lagaein151N1sUsEMALUL array seuAmuduIumluisasngy nldsu
wisllunishglunmsenulusunsu wazlalilusunsufivunlugdeasiinadunsidnuiniumls

KRNPEANT
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= ®#¢ DP_MOV_Commands

-# & «FieldbusRESERVED3 BOOL

-# & «FieldbusRESERVED2 BOOL

- & xFieldbusRESERVEDT BOOL

-~ & xFieldbusSTOP BOOL

- & «FieldbusRESET BOOL

- & FieldbusSETPOINT BOOL

- & xFieldbusClose BOOL

~® & yFieldbusOpen BOOL

= #¢ DP_MOV_Status

B & xFieldbusFault BOOL

----- ¥ & xFieldbus\Wamings BOOL

----- ¥ & xFigldbusRunnunaCLOSE BOOL

----- ¥ & «FieldbusRunnungOPEN BOOL

----- ¥ &  xFigldbusNot ReadyREMOTE BOOL

- & «FieldbusSetpointReached BOGL

----- ® & wFieldbusEnd_p CLOSED BOOL

----- ¥ & «FieldbusEnd_p_OPEN BOOL

= #4% DP_fuma_MOV_Type

..... ¥ & nput DP_MOV_Status
..... ? & Output DP_MOV_Commands

E‘U  3.50 G]’JLL‘U?ZJ@&I@‘L@U‘UV] I‘Uﬂ’]iﬁ@ﬂﬁi“l@uaiu%?’]ﬂ’ﬂﬁiLLau PLC

muuslunismuanaudazsiiazUszn1alusauUsuuy Structure data type
ﬁLLaﬂﬂugﬂﬁ 3.50 FeUsgnimLusauds DP Auma MOV Type iWunuuaiia Structure 7
PONULUUNTNRTDITUNITS U Yz I PLC AU Valve Actuator 1agagminunainys
goglud Input way output denAdasfiuluseds warludaniue

2. fauustudruvaslusunsun1sdumasinedyeyrunu Master controller
Aan1ssuaadayalud’s Master controller 3¢ WIW 1UN19 DP/DP couple #1UU3
AumaDPDP _Interface ldidususlunissudsdeyaresuniazinds azusznmdusiuys

WUU Structure data type lagldnisuszniaduwuy array snusiuaundilunsiazngy wang

AegU 3.51



g‘l.lﬁ 3.51 f?hLL‘U{Luﬂ’ﬁﬁaa’l‘J‘ﬁagaiwd’N Master controller

DPDP Inteface - Infeed Tank
DPDP_Inteface_NTMain

DPDP_Inteface_NTRecirculate
DPDP Interface - Infeed Header

DPDP_Inteface_NT1H
DPDP_Inteface_NTZH
DPDP_Irnteface _WT3H
DPDP_Interface _WT4H
DPDP_Inteface_WTAH
DPDP_Inteface_WTGH

DPDP Interface - Infeed Pump

DPOP_Inteface_WH1P
DPDP_Inteface_WHZP
DPDP_Inteface WH3FP

AumalPDP_Inteface[1. 6]
AumaDPDP_Inteface[1. 6]

AumalPDP_Inteface[1..3]
AumalPDP_Inteface[1..3]
AumaDPDP_Inteface[1..3]
AumalDPDP_Interface[1..3]
AumalPDP_Inteface[1..3]
AumalPDP_Inteface[1..3]

AumalPDP_Interface[2. 6]
AumalPDP_Inteface[2. 6]
AumalPDP_Inteface[2. 6]

DPDP Inteface - Recirculate and Redundart

DPOP_Interace_VRecirculate

DPDP_Inteface_WRedudant

AumalPDP_Inteface
AumaDPDP_Inteface

62

N133udaUBaTENIN DP/DP Couple iun1a Master controller agynn13iuds

Touania11aa WIUlUT Master controller tnarimuaiduludduns wag ludiodng ves

1 13 &a (3 (3 I a v o
AATINA ﬂ’ﬂiJ‘WiJ’]EJ‘UENIUGIE]UWC‘]LLﬁ% IUWLSWG]WG] Tuunazin WQLLE‘I@QGNE‘U 3.52

= ® AumaDP_STW Type

xFault

«Waming
xRunningCLOSE
xRunningOFEN
«MotReadyRemote
xSetpointReached
xEndPClosed
xEndPOpened

= ®%¢ AumaDP_CTW_Type

wReserve(2
«Reservel2
requestREMOTE
xFieldbus STOFP
xFieldbusRESET
«FieldbusSETPOINT
xFieldbusCLOSE
«FieldbusOPEN

= ##¢ AumaDPDP_inteface

- @
- @

5UN 3.52 MuUsteyaszauinveinisdeansteayasening Master controller

Input
Output

BOOL
BOOL
BOGL
BOOL
BOOL
BOOL
BOOL
BOOL

BOOL
EOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

USINT
USINT
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3. AauUsludruvadlusunsuN1SASIVEIUAILULINISIINUVDIE2
Tunsdsudadnigs nmsnsvaevantuzlunisiiauaiswesmsiiniy
Fudu lun1sfanuaniugn1s91auasaveands agviniseenuuulagld function block
Jususeinamalagasindyaiadfisuanindurnunisileusowuy Profibus DP ¥11vnIs

Wisuisuiudyerumdeiuaaniugiiunisresdl wedududyaafouvesssuu

Wunsiinaudieevesseuu

MOV Position cortrol - Infeed Tank

3 & MovCtd_VTMain FB_MowPosCaontrol[1..6]

3 & MovCid_VTRecirculate FB_MaowPosCaontrol[1..6]
MOV Position contrel - Infeed Header

j@ MowvCid_VT1H FBE_MovPosControl[1..3]

Iﬁ{;" MovwCtd_VT2ZH FB_MaovPosControl[1..3]

w & MovCid_VT3H FB_MaowPosControl[1..3]

) & MovCtd_VT4H FB_MowPosCantral[1..3]

3 & Movd_VT5H FB_MowvPosControl[1..3]

L & MovCid_VT&H FB_MaowPosControl[1..3]
MOV Paosition cortrol - Infeed Pump

) & MovCid_VH1P FB_MaowPosCaontral[2..6]

’& MowCid_VHZP FB_MovPosControl[2. 6]

'"i:‘} MowCid_YH3P FBE_MovPosControl[2..5]
MOV Position control - Recirculate and Redundant

3 &  MovCid_VRecirculate FB_MaowPosCaontrol

j‘:,r MowCird_VBedundant FB_MovPasControl

JUN 3.53 nsivuadawdstudnges fnduudenlunisasisaeundsmums

3U 3.53 Wunisuszmasuusiduwuy function block Nldns19a9UN15VN91U

| [

3 o < a [ 3 [
997187 Wgaziuualluaiie array PUINNINIIUIUIBIAT I ULARE NG WQLL?{WQIUEU 3.53

q

FB_MovPosControl gnaaniuuinl¥d@miunsiaaeuanIugn1svinnuvesg,

3.6.4 TUswnsuwazienduudan

ilanduvdenmivaumsiauiildlussuuauauiiaesileidy wialudmsuld
{Jun1smuAni1as (FB_AumaMOV_DP Management) wazldlun1snsivaeaudiunyanis

9uWeId7 (FB_MovPos) nMsuszmailaiduuion uanssisgy 3.54
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Auma_DP::Auma_DP.fun [Function and Function Block Declaration] =

T v,

Mame Type & R Scope

[FE_AumaMOV_DF_Management ]
FB_MovPosControl

JUN 3.54 nsUsgnedudswuuileiduuion

1. FB_AumaMOV_DP_Management 181 function block Nleenuuuunlgdniu
FunazaE@nIUENITVINNULAZATEIT091187 9BNLUUAITYINNIUADAAABININ Flow chart A9
U 3.25 Mviuaudendumesivledu Input Output ke In_Out ABSUIEAUNNIEYDIA

AYVIBUNA/ARIANG UARRIgY 3.55 Wag 3.56

A"’""

W NN

gﬂﬁ 3,55 1/0 Interface 3as#enduudon FB_AumaMOV DP Management

IAuma,DP::Auma,DP.fun [Function and Function Block Declaration] =

o w0

MName Type Scope Description [1]

=] ”1}}- FB_AumaMOV_DP_Management - HAuma MOV
4 i xSafety_Travel BOGL VAR_INPUT To ACVY 0.12 extemal limit switch - Quick Stop Command
3% i xOpen BOQL VAR_INPUT To ACQV)0.12 CTW Command - OPEN Command
% i_xClose BOCL VAR_INPUT To AC(V) 0.12 CTW Command - CLOSE Command
:"’ i_xReset BOOL VAR_INPUT To AC(V) 0.12 CTW Command - Fault Reset Command
:‘” i_xDI_CBreaker_ON BOOL VAR_INPUT To AC{V) 0.12 extemal signal - feeder monitaring
34 i xMOV_PosFault BOOL VAR_INPUT To AC{V) 0.12 feedback position fault
- #, q_xCBreaker_Fault BOOL VAR_OUTPUT From AC{V) 0.12 - Alarm feeder fault
.. B #; q_xNotReadyREMOTE BOCL VAR_OUTPUT From AC{V) 0.12 - Message not ready to remote

f‘* q_xIn_Operation BOCL VAR_OUTPUT From AC{V} 0.12 - Message valve in operation
D* q_xWaming BOOL WVAR_OUTPUT  From AC{V) 0.12 - Message common waming
EQ q_xFault BOCOL VAR_OUTPUT  From AC{V) 0.12 - Alam common fault
% 10_MOV_Auma DP_Auma_MOV_Type VAR_IN_OUT  To/From AC(V) 0.12 Command/Status
P& xDisconnected BOOL VAR
B KWaming BOOL VAR
¥ % xFault BOOL VAR
- % Rec_STW AumaDP_STW _Type VAR
B Send CTW AumaDP_CTW _Type VAR
¥ TON_WamingFiter TON VAR

¥ & TOMN_FaulFiter TON VAR

U 3.56 uusldauvesilsdduuden FB AumaMOV DP_Management
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2. FB_MovPosControl 1Ju function block fisenuuuunlgdmsuvimennluns

ARAUATWNLUIVBINAINADAARBINUAAIAIUAN wazkiLABuNaUl ol unwedaly

'
o o o

gonAdpIiuAAMiNL BRnLUUNITYINUENARDINIY Flow chart fagy 3.23 Muuauden
Buwesielu Input waz Output ABSUIBAUMLNEVBILAAZUIBUNA/ADIFNA UARIRITU

3.57 waw 3.58

FB_MovPosControl
== xOpenCmd

ndP_Open

2

34 o 2P -

5Uil 3.57 /O Interface vasilsriduudon FB_MovPosControl

= Auma_DP::Auma_DP.fun [Function and Function Block Declaration]* X |
!

o g
FT)

MName 'pre Scope Description [1]
' FB_AumaMOV_DP_Management Auma MOV
= ' |FE_MavPosCantral | Valve posttion monitoring

; ¥ xOpenCmd BOCL VAR_INPUT alve open ecommand

. ¥ xCloseCmd BOCIL VAR_INPUT ' Valve close command

- % «EndP_Open BOOL VAR_INPUT Valve end position OPEM

- " xEndP_Close BOOL VAR_INPUT Valve end position CLOSE

- 4 iTimeControled TIME VAR_INFUT time delay ON

- o xFault BOOL VAR_OUTPUT Feedback valve postion fault
¢ time TON VAR

U 3.58 sudsldnumesitsituuden FB_MovPosControl
3.6.5 lasaaf1alusunsuniuay

Tnssasnwaslusunsumunuuuniuaesdi de Wuludiumuaundd

(1: MOV_CONTROL) way dhuudaieu(: Alarm) dauanslusud 3.59
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Object Mame
= ) CudeQiMOVUpgrade _DP
G- #3 Globaltyp
é’ Global war
A~ [ Librares Auma
= ) _MOV_Valvelporade
i [] ALARMS o
- %5 MOV_CONTROL o
e [ _Infeed_Tank
I:j _Infeed_Header

Ej _Infeed_Pump
H- [ _Recirculateline

UM 3.59 wanalaseasislusunsdlunismvaug

1. TWsunsuAIuANI1a3(MOV_CONTROL) aguenngudnaInisaiuateanJuud
deaqui uil ves1d 2 lunsTanaunisaauay 14adduudon FB_AumaMov
DP_Management lun1saiuau Usnadu Local variable sunazesrriupnlugasauys
Global Tun13AuANSUAIRIAY Valve Actuator Wag3udaddsuazatdanugndafiume
DP/DP couple H1un19skkUs DP_Auma MOV Type tag AumaDPDP Interface nnuanauy

nsBuwmasnedayayIal In, Out wag In_Out WaRdAIgUN 3.60 kar 3.61

<:.>' Program_Infeed_Tank:Variables.var [Variable Declaration] X '

¢ & ”
Mame Tvpe
Iinfeed Tank
-‘{) YWTMain FE_AumaMOV_DP_Management[1..6]
-‘O YWTRecirculate FB_AumaMOV_DP_Managemert]1..6]
Intemal Var for test mode
-‘O WAR_NVTIMain TestOpen BOCL
7“{} WWAR_VT1Main TestCloze BOOL

gﬂﬁ 3.60 Infeed Tank 1 Local variable
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AumaDPDP_Interface.Input.7
AumaDPDP_lInterface.Input.3
AumaDPDP_Interface.Input.2
AumaDPDP_Interface.Input.6
AumaDPDP_Interface. Input.7

true
AumaDPDP_Interface.Input.1
AumaDPDP_Interface.Input.0
AumaDPDP_Interface.lnput.3
true
FB_MovPosControl.xFault
DP_Auma_MOV_Type

JUT 3.61 nsBumesieuiondmiunsAIuANIe:

2. TWsunsumsudafiou (Alarm) 1o#sAduudon FB. MovPosControl fiusgnne
& ) a ° & P A a a
Wuwuy Global variable Tun1sAnm un15ynaIuYenaltazhitioudlailnuiaunfves
N1991M9UVe99187 dygranriufnunfgnadndulugs Wedduuden FB AumaMov
DP_Management #auuauanfisnauunAlunisniaueesndr n1sdunesinedygia In

Wz Out UaRIRagUT 3.62

DP_Auma_MOV_Type.Output.xFieldbusOpen
DP_Auma_MOV: Type.Output.xFieldbusClose
DP_Auma_MOV_Type.Input.xFieidbusEnd_p_OPEN
DP_Auma_MOV_Type.Input.xFigldbusEnd p. CLOSED:
Tils

FB_AumaMOV_DP_Management.i_xMOV_PosFault
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true == i_uSafety_Travel G_xCBreaker_Fault = AuraDPDP_Interface. Input.7
. Inpu A

Command

i
Alarm Message e = il Shucalie Ot
Signal monitoring ES58BS (1 MovsosControlakaul = LXMOV. Fosfaull

Faule. —! F5_AumaMOV_DP_Management.i xMOV_PosFault

SUTl 3.63 wansnsidexsinvelsazudonaAIuAL (Program flow control)
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[2] DP/DP Coupler manual, Edition 02/2006, Hardware Installation and Operating
Manual, Simatic Siemens Handbook, 2006.

[3] X20 system User’s Manual V.4.00, B&R Handbook, 2021.

[4] PROFIBUS System Description Technology and Application, Profibus & Profinet
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EyP e ———————
e B2 EFE

5} FE_AumaMOV_DP_Management

W[ 5] FUNCTION_BLOCK FB_AumaMOV_DP_Management
// for safety

v i_xSafety_Travel;
(* Command Open *)
| IF NOT xDisconmested AND i_wSafaty Travel AND NOT xFault AND i_xOpen THSI
7| Send_CTW.xFieldbusOPEN := TRUE;
s
7| Send_CTW.xFieldbusOPEN := FALSE ;
aio_te

+ Command Close *)
v IF NOT xDisconmested AND i_uSafety Travel AND NOT xFault AND i_Close THEN
v Send_CTW.xFieldbusCLOSE := TRUE;

v Send CTW.xFieldbusCLOSE := FALSZ;

=wo_1F

* Command Step *)

4

K

m

v IF NOT i_xSafecy_Travel OR xFault THEN
v Send_CTH_xFieldbusOPEN := Fi
v Send_CTHx¥1e1abusCLo
v ELSIF i xReset AND i xSafety Travel AND (xFeult OR Send CTH.xFieldbusSTOP) THEN
=wo_te]
v Send_CTW.xFieldbusRESET := i_xReset;
+ Fauls filver 4
v TON_Fauwlt¥ilter.IN = {(RecSTW.xFault OR i_sMOV_PoSFault) AND i_xSafesy Travel) OR NOT i xSafety Travels
v TON_FeultFilter.PT := T#100ms ;
v IF TON_FaultFilter.@ IHEN
|
v
|
/7 Teedsh cholk
v| IF NOT i_xDI_CBreaker_ON THE!
|
v
|
(% Werming filter *)
v TON_Warning¥ilter.IN = Rdc STHiaWarming AND i xSafesy Travel ;
v TON_WarningFilter.PT := T#1000ms ;
v| IF TON_WarningFilter.Q THEN
|
v
M

|

gﬂ‘ﬁ A 2. Function Block FB_AumaMOV_DP_Management (continue)

£ & 3
{6k FB_AumaMOV_DP_Management -
» =
“ MOV Interface *) i
//Commands byte
10 MOV Auma.Output.xFieldbusAESZRVEOS = FALSE; not_dseds)
v 10_MOV_Aume _Output.xFieldbusRESERVEOZ FaLsz; {#not usedt)
v 10_MOV_2ums_Output xFieldbusRESEAVEQL FALSE; “not used*)
v 10_MOV_puma _Output. xFieldbusSTOR Send_CTW._xFieldbusSTOR;
v I0_MOV_Zuma.Qutput.xFieldbusRESET Send_CTW.xFieldbusRESET;
v 10_MOV_Auma_Output . xFieldbusSETEOINT
v 10_MOV_2uma_Output.xFieldbusClase
hd T0_MOV_Buma_Output x¥FieldbusOpen
-
//Status Byte(logic signal)
Rec_STW.xFault 10_MOV._Aume_Input xFieldbusFeult;
v Rec_STH._xWarning = I0_MOV_fuma_Input xFicldbusWarnings;
v Rec STH.xRunningCLOSE;
v Rec_STH.xRunningORE]
v Rec_STW._xNotReadyRemote 10_MOV_Zuma_Input xFieldbusRunmungCLOSE OR TG_MOV_Aume Input. xFieldbusRunnungOPEN ;
v Rec_STW._xSetpointReached I0_MOV_Zuma_Input xFieldbusSetpointReached;
v Rec STW.xEndBClosed;
v Rec_STH._xEndEOpened;
L/
| -
v T 2 Rec_STH
v|
v|
¥| | =wp_runeTION BLOCK
v|




I

-
(* Valve Dosivion Comtrol *) =
V| [ FUNCTTON_BLOCK FB_MovPosContzrol i
//Pogition monitoring
time (I «
({ xOpenCmd AND NOT (xCloseCmd)) AND (NOT(xEndP_Cpen) OR xEndP_Close))
or
({ NOT (xOpenCmd) AND xCloseCmd) AND (NCT(xEndP_Close) OR xEndP_Open))
ap
NOT (xFault)
).
v| PTi= iTimeComcreled);  //Fauls vimer om delsy
¥ IF time.Q THEN //Fault Generate
|
//Reset, Position reached
IF NOT(
 (xOpenGrd AND NOT #GloseCmd)) AND (NOT (xZnd®_Open) OR xZnd®_Closs) OR
((NOT (xOpenCmd) AND xCloseCmd) AND (NOT(xEndP_Close) OR xEndP_Open))
)
M OR (NCT (xOpenCmd) AND NOT (xCloseCmd)) THEN
|
¥| | =wp_suncrIoN_BTocK
3|
.
P
i
'
= -
;a:iJVl Al 3. Function Block FB  MovPosControl
[ Program Infeed_ Tank:Cyelic st [Sequential Function Chart - Cyclic] [Q Program_Infeed_Tank::Action Production.st [Structured Text] X 1 -
= = o p
BB o @b = = 2 - 4 —
(* Broducticn Pragrzam 4] =
- Taok & ———-48 i
WT1Main *)
//Fields signal
UDiain(1] 1 xSatecy Travel = TAUE;
F|  vIMain(1].i_xDI_CBreaker_ON := TRUE;
¥|  vmveini1) s sty posrauis VowCtel_VTMainl] xFaule:
|
//Cmd 2xom 1ocel feonnzel +|0CS consEol
VIMain[1] .i_xCpen DEDE, Interface VIMain[1].Input.0; * //Commend Open
¥|  UmMain(1) i xGlose = DEDE Tncersace VTVain(1) Tnpuc.1; //Gemeand Class
¥| 5 VIMain[1] .i_xReset := DEDD_Interface VIMain[1].Imput.3; //Commsnd Resst
|
(* Intexface to Drive¥)
VIMain[1] (I0_MOV_Auma I0_VIMain[1]);
|
//Tngesfaee DCS WY scatus)
DEDE_Interface VIMain(1].Output.2 NOT WIMain[1}.q_xIn_Opezation; //Setpeint Reached
7| oooe_tncerfece yman1) oucpus 3 IMain(1].q #NoRResdyREMOTE; | //Now ready e semote
¥| DPDP_Interface_VIMain[1].Output.& VIMain[l] .q_sWarning; //Warning
¥| 0205 tncertace vTMatnl) oucpus 7 VTMain(1) o xFaulc OR VIMain(1] q #Coreaker Fauls: //Esuls
|
T
s
f

gll‘ﬁ A 4. Program for valve control and signal interface




(* VT1Main *)
MovCerl VIMain[l] (xOpenCmd := IC_VIMain[l].Output.xFieldbusCpen,
:= 10 it i

VIMain[l].Input.xFieldbusEnd_p_OPEN,
2= I0_VIMain[1] .Input. xFieldbusind_p_CLOSED,
i= Te#ls );
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Abstract:  This paper presents a practical technique to design/improvement the existing Thailand crude storage tanks
system from manual valves to automatic control for decrease the operator waste time by using programable logic
controllers (PLCs) interface to the main controller (DCS) of the existing system via using Profibus protocol mapping data
to control motor-operated valve (MOVs) which upgrade from existing system which uses manual valve operate by the
operator. The controlled MOV utilized follows a recipe from a master controller for mixing crude oil from each tank and
feeding it to the header after this supply to the refinery process. The proposed technique is based on the use of Profibus
protocol to manage data to control MOVs by using PLCs modeled B&R X20CP3586 for interconnections of four nodes
through Profibus master modeled B&R X20IF1061-1 for twelve slaves, eighteen slaves, fifteen slaves and two slaves for
each node, and master controller over a control network to communicate between master control (DCS) with PLCs
through DP/DP couple modeled Siemens SIMATIC DP 6ES7158-0AD01-0XA0 working as a Profibus gateway. Input
status and output command of each MOV valve are sent/receive and controlled by the PLCs are specified with command
and status byte for cyclic communications. The proposed PLC control system for control of the MOV valve can operate
following the manufacturer's requirements with fast response and more reliability.

Keywords: PLC, Profibus DP, Profibus gateway, MOV Valve.

1. INTRODUCTION remote or local, for example, the system still in control
from local PLC as temporary in case network of master
control down during waiting for system back to avoid an
unsafe condition of valve position.

To expand the control device by reducing an impact of
a failure of master control on an entire system of
processes, the researchers add an expanded unit interface
to the master control (DCS) as hierarchical control or
distributed control by using PLCs connected to the same
network. Profibus DP is one process communication

In industrial manufacturing developing and expand for
existing process control systems are needed, to improve
the efficiency rate of productivity, profitability, and
reliability and reduce the restriction of process operation
to avoid production losses and drop in efficiency during
production. These systems are based on the use of motor-
operated ~ valve (MOV) control via  Profibus
communication instead of the existing system which uses

a iyl val¥gingprocess of EAR Teedin SErcesss capability for high-volume of data exchange in real-time

operdigd\py pCTAiO R Sall manu.al valve§ are and with a large scale of a distance of control. Profibus
controlled by the operator it takes a lot of time and is not DP s defined in  IEC 61158 ('Digital data

easy to make a new process recipe. Using PLC as
centralized control so that the complex process can be
controlled faster than operate by the operator and able to
make work process running with precise flowrate and
blending ratio for feeding to process to increase the
reliability of the process. Based on using PLC as
centralized control, high efficiency of the process can be
obtained because all process recipes can be managed, all
tasks are performed in automatic, and can obtain high
flexibility = and  adaptability. =~ However,  once
communication of master control is failed all slave
devices will be down, and cannot control but still the
design with using of PLC interface to master control can
be avoided control conditions when the network is down
by the using of Profibus gateway controlled by the master
controller and also local controller is possible to depend
on weather condition you need to control from where

communication for measuring and control — Fieldbus for
use in the industrial control system) and IEC 61784
("Profile sets for continuous and discrete manufacturing
relative to Fieldbus use in industrial control systems")
standard [4]. When implementing the Profibus DP
system, bandwidth limitation, as well as the amount of
data being communicated, must be considered.

This paper aims to present an upgrade the operating of
Crude oil movement by an Automatic system instead the
field manual operated for reducing the crude feeding
change-over time including reliability with expends
system by using Profibus DP communication of PLCs to
manage data to all MOV valves to control the process of
crude oil feeder in refinery manufacture. Master
controller and upgrade unit using DP/DP couple as
Profibus gateway for data exchange. A practical
technique to create the communication of local PLC is

978-89-93215-25-0/22/$31.00 ®ICROS 488



used to control four groups of MOV valves and one node
used as Profibus Gateway for mapping data to a master
controller.

2. Working principle and design

In a crude oil feeder system, there is crude oil from
different locations in the world such middle east, the far
east, and other zones possible supply from different
locations, and at different times of storage the quality will
not the same even from same location. From jetty or truck

loading crude oil are feeding to the storage tank, each
storage tank keeps crude oil before feed to process since
crude oil quality from each source cannot control so,
before supply to refinery process, they need to be mixed
following the recipe with different ratio various depend
on the quality of crude oil of each tank and each location
before a feed to refinery process. The refinery
economizer will decide which tank will be a good choice
to feed by using price comparison and the quality of
crude oil.

P-001 [mml“lv‘)_]
Header ® @ @ (D s
-
n e o 'l" 002 ($80m/be.)
[‘ o0.508ms &, ) el
18 & .
- |- . -
= y ] c P03 (390mbe)
Crude frem Il Ty i S T
Jetty & SPM T-007 T f.
' I‘ 3 &,050m3 o ] 5 P-004 (S00m3/he.}
L = 3
; - o Yy 5 T
—%),Z T =¥
- P-005(S00m3/he.}
L NS ISR K
‘d .. 80/000m3 Y.
o % o #= L L) . P-006 (S00m3/v.)
4 o
| 4 - - - T T 4 ﬂ
T oidvane manuai) o S

Fig. 1. The existing system, manual valve

In the existing system, all valves installed in the
process line were manually controlled by operators
which valve position will be on/off depending on the
process recipe that has been used. Moreover, recirculate
line (Header 3) supports only tank T001/002/003. Tank
number T004/005/006 cannot circulate to other tanks. In
this condition tank, T004/005/006 will lose an
opportunity to transfer to other tanks to store other new
crude oil which coming have to wait for load because
these tanks cannot circulate to other tanks. If the worker
needs to use these tanks to store crude oil, they have to
drain out or wait for feeding until to empty. The existing
system is shown in Fig. 1.

Since the efficiency rate of transfer and blending ratio

is precise, the process of designing a new facility to
support and also improve reliability is needed. To ensure
the reliability of crude oil feeding, the automated feeding
system is required to change from manual control to
automatic control. All manual valves will be modified to
fix the Motor operated actuator on the existing valves
meaning as replaced by MOV valves. Existing circulate
limitation of tank T004/005/006 required to be improved
for eliminating crude oil exchange restrictions by adding
a feed line connect to recirculate line and using
recirculate pump P-001 as redundant of a process for all
feeder pumps by adding a line to an outlet of feeder pump.
The new design of the feeder system is shown in Fig. 2.
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Fig. 2. The proposed system, MOV valve
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3. PROPOSED CONTROL SYSTEM

3.1 Hardware Architecture Details

Fig. 3 shows an overview of the hardware
configuration of the improved manual valve to automate
control of MOV valves from Profibus communication.
All MOV valves use the telegram of command/status as
shown to control and monitor. All interface signals
send/receive to the master controller by using PLC for
mapping data and managing data to control MOV valves.
The telegram of control/monitoring [1] is shown in Fig.4,
hence valve function is just on/off so we design PLC and
valve interface signal by using 1 byte for command and
status. Standard valve telegram also reserve area for
actual position/ torque value for monitoring and also
speed/ position setpoint for this application is not need
these data area for reserve, this application using one
DP/DP couple for manage the data which the maximum
size of the transmitted data 244 bytes of input data and
244 bytes of output data can be transferred [2].

Fig. 3. Overview of hardware configuration
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Fig. 4. Data interface

To increase the system availability and provide
expansion flexibility, the proposed control systems are

based on a distributed concept by using multiple branches.

Each Profibus module assigns control for each location
of a slave device. There are 5 nodes for this proposed
system and one node for the data interface. Node infeed
tank manages 12 MOV valves, node infeed header
manages 18 MOV valves, node infeed pump manages 15

490

MOV valves and the last node manages 2 MOV valves
for a recirculating and redundant line. Main PLCs
modeled B&R X20CP3586 with built-in Ethernet and
POWERLINK are used. There are 3 slots for module
interface expansion equipped with Profibus interface
modeled B&R X20IF1061-1 and expand another two
slots by use POWERLINK bus controller modeled B&R
X20BC1083 with 2 slots interface module [3] for support
total 5 Profibus master which is used.

The system architecture of a proposed system is shown
in Fig. 5. That PLC is used for controlling slave devices
for each location with Profibus connections. The PLCs
and the master controller are communicated with each
other through the Profibus gateway over the DP/DP
couple modeled 6ES7158-0AD01-0XA0. Table 1 gives
the details of the major devices that use. Table 2
summarizes Profibus addresses for network setup.

Table 1. Details of major equipment list

PLC CPU X20 CP3586 BLR xzncPssue
Profibus DP master Modue, X200 10611

L

R
Hode ntedace BAR

Node Infeed Tank Profibus DP master Mocule, X20(F1061-1 BAR

Node Infeed Heaoer Profibus DP master Mocue, X201F1081.1 BaR

Node nfeed Pump. Profibus DP master Moduse, X20/F 1061-1 BAR

Nage Recircuiate and Redundant Profibus DP master Mocule, X200F 10811 BAR

Expansion hub POWERLINK bus controller, X20BC 1083 B&R

oPoP DP/DP - module, BEST158-0AD01.0XA0 Semens

L Actuator gonbrols AC(V) EXG 01.2 Profbus DP AUNMA

Table 2. Network assign of each node of the proposed

system

X201F1061_1 for Infeed Tank
X206 1061_1 for Infeee Heager
X20F1061_1 for bfeed Puria
X20IF1061_1 for Recircuiale and Reaundant

X201F1081_1 for Signal mierface 2
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Fig. 5. The network configuration of the proposed
system

Both network devices exchange data by using DP/DP
coupler. All Profibus devices in the proposed system
(MOV valve of each node) can send and receive real-time
command/status data cyclic by DP/DP couple. The data
exchanged area can be managed.
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Fig. 6 shows a diagram for data mapping between the
master controller and PLC.
X20CP3586 X20IF1061-1

Output byte 16 Bytes
Inputbyte 16 Bytes Infeed Tank
Output byte 16 Bytes
inputbyte 18Bytes 'Mood Header
Output byte 16 Bytes

DP/DP coupler Input byte 16 Bytes Kieack EMp)
Output byte 16 Bytes

Recirculate Pump

Input byte 16 Bytes

Fig. 6. Data mapping for a master controller

3.2 Developed Program Deseriptions

The command for a control group of valves will be
received from the PLC that divide into two functions
which are production mode and test mode. The
production mode valve will control automatically
following the process recipe and for test mode, the
command from master control or local control is possible
to remote control from both locations to manual control
MOV valve. This means that all valve status can be
monitored such as valve position, mode of a valve,
warning, and alarm. Fig.7 shows the flowchart for the
main PLC to control the sequential operations of the
MOV valve. Fig. 8 describes the meaning of each step of
operations of the PLC.

| 5

—

xEnableControl
!
= mei
B
| xProd T exTest
l 5 m
@,.» ; ”
P, iy
. NOT xProd ! NOT xTest
Step 1 Step 1
NOT xEnableControl

Step 1
Fig. 7. Sequential function chart of a control program

o Input and output update, prepare data for automatic control
No execute

Step and sequence for automatic control

Test function and manual control

Fig. 8. Details of each step of the flow program
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In the case of normal production, PLCs running in the
automatic mode for an operating group of valves into the
required position to feed crude oil to a process by each
step of control will control the production step. In the
master controller DCS there is a possibility to change the
feeding route by changing the process recipe and mixing
ratio in this step of the program. By the way, manual
control is also possible by test steps. If there is a problem
during production, it is also possible to control it as
manual by the operator.

The movement of the MOV valve is controlled and
monitored by the PLC. Fig. 9 shows the flowchart for the
function block for control valve position to motoring
each operation of each MOV valve. Based on the signal
got from the MOV valve compare with time control, the
MOV valve operates by request to follow the command
position. Once the valve stop at the desired position, the
position feedback will compare with time, and then will
generate an alarm if the position of the valve does not

correspond ~ with  the command. Sample logic
implementation is shown in Fig. 10 [S].

if Valve command ON and valve position

is not feedback in time, then “ValveFault”

- NamVaeF
if Valve position correspond with Valve command
\(N no any command, then “Fault reset”
b SRS
|

Fig. 9. Control valve function block Flow chart

FB_MovPosControl

)) AME |¥OT (x2043_Open) CA xiad¥ Class)) OB
AND *Cicescnd) AND [NOT (xEnaF_Cicaw) CR afndF_Opea))

)
OR_{NOT (xOpenCat) ASD NOT(KCloseCnd) ) THIN
AFuIT(mFALSES
Be_IF

Fig. 10. Logical algorithm of function block
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4. IMPLEMENTED SYSTEM

The proposed system implemented in the feeding
process can control all MOV valves to the desired route
by using PLC control to prevent loss of production and
save time during preparation for production since before
all valve position manual are controlled by the operator.
Figs. 12 and 13 compare reliabilities of process between
before and after implementation to process. In this
production shown in Fig. 11, the worker will mix crude
oil from tank T-004/005/006 together feed pass-through
header line 2 to pump P-002/004/006 then fed to process
with implemented. This system uses pump | as a
redundant system, when one of the slave devices of each
line fails during production such as MOV valve fail,
piping, or pump leak, the system will switch to a
redundant route to use the route of pump P-001 fed crude
oil to process immediately safe time and loss of
production, or in case that system needs to maintenance
route of any pump, pump P-001 can use as spare of the
system bring the flexibility of control to the system.

Fig. 12. Process control without redundant
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Fig. 13. Process control with redundant

5. CONCLUSION

This paper is a study to provide an alternative solution
to handle feeding valve in Crude oil storage area which
helps to increase reliability and eliminate waste of
operating time by the operator. The proposed system is
not only based on the master control concept by using
DCS as the main controller to operate the process but also
when the system, is not available to control by the master
controller, this system offers the local control by PLC
with expansion flexibility of process operate based on
Profibus communications for data exchanges between the
PLCs to master control and also slave device, especially
it can be reduced operate-time which normally handle by
an operator-controlled each valve by manual, instead the
researcher use automate control to handle this process.
According to the desired workability of the improved
reliability and safe time for each process, recipes have to
be prepared and also switch routes of feeding during
production. It is more flexible when the system is
controlled by PLC. All mixing recipes can be created
easily and fast to adapt. This system is one of the possible
methods to upgrade existing processes which come with
a reasonable cost to invest and reliability of the
manufacturer.
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