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ABSTRACT

This cooperative report about the design and improvement of Oil Pipeline Transfer
system by installing more booster pumps to increase the flow rate for the transportation
system at oil pumping station Sriracha District to transport to oil depot station at Lumlukka
District This oil transportation control system relies on the SCADA System. Which is a
computer system that displays graphic results to be used to control and monitor important
variables of oil pipeline transportation. Can be commanded from the main control room to the
measuring and control equipment Including equipment installed along the way for this

project, choose to use the Wonderware InTouch Program in accordance with the hardware.

Keyword: QOil Pipeline Transfer, SCADA System, Wonderware InTouch Program
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2.3.1  AanduRAgaasseuy SCADA
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1. Point to Point Configuration fugtuuunisaauaniildmisaacunulunisnisaiugy
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232 duisznauaas SCADA
2.3.2.1 gunsalauna (Field Instrumentation)

Ae wisafleidensesugUninfignacuau Qﬂmm‘ﬁ%mﬁﬂu Physical Parameter W
il Electrical Signal Imﬂmmmﬁmﬂ'ﬁz@tywmmﬂ'ﬂ"ﬁlﬁﬁw Remote Station Equipment &
LadwSLules Analog Waz Digital
2.3.2.2 annilglas (Remote Station)

Aedauildsusudeyaitidanginsal antfuszinsdadesyalfigudnansassszu
SCADA%Q@W%L@H Remote Terminal Unit 138 Programmable Logic Controller Al

annildag ( Remote Station ) wilaiilu 2 dszian

1. Single Board: Input waz Output 111 Fixed Number H31a1gn wsidldeidefelisesiy
n13renensszunaNe T

2. Modular Board: Hdafndauuy Single Board Aa #131307895101398181989 Remote

e Y o A A A

Station 16 uafNdaIAaAadsIALNING
2.3.2.3 sxuULATRd8 @843 (Communication Network)
e o s | D\ el L S, S
Aa N1944 Digital Data szwdnefwanilslUBnmundonils rhusananslunisfinfede
[ anealla ARLUINEWTAITLL GSMIGRSP
2.3.2.4 Central Monitoring Station (CMS)

o Y
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2.3.3.1 Real-time Database Servers
Wuszuugudeyalddmivdnnisuaziiuzasnsyuunis o wanlaqiulsern Real-

time axLAEumNAnNNRINsZUINS 04 19anii 7 Tat RTU fAuiihfinsmaduAnaesnsziaunag

antiudesyad real-time @:gﬂﬂizmammm:ﬁwaﬁié’ NIUAAILY MMI

2.3.3.2 Historical Database Servers

duszungmdeyailddnnisuazifiuen Historical Data 994N3zLIUNITHAR

2.34 wwmsguldslnaaa

lurTaqiiull SCADA Protocols nuNeTlddmsuINNsRasiesying Central Computer
Wwaz Remote RTUs, PLCs Waz Flow Computer Standard 816135114 Protocols ﬁlﬂuﬂ@ﬂﬁuﬁﬂg
5wy
2.3.4.1 ASCII (American Standard Code for Information Interchange) Aultlsinaeaiidlunig
Feansasnoufamenenldacsunmatauaziduaing
2.3.4.2 CAP (Compressed ASCII Protocol) 111 RTU Protocol ﬁﬁﬁm Lﬁm@’mlﬂum‘mﬁﬂu

q

anunnauazidnlale (Man Readable) ﬁm’m‘u’mL%@ﬁmm:ﬁmmﬂaﬂmﬁmgq

5.3.4.3 Modbus 1l Point-to-Point PLC Protocol il 147 usidaidede Wunisiiaulians
spauLazidnlale (Man Unreadable)

2.3.4.4 Modbus X 1 Protocol Al&3UnnsWamnsaIn Modbus Protocol lfa1unsnauay
ANN1INAF9aUINLaNULAZaL s

2.3.4.5 IEEE 32-bit Signal Format Floating Point \{un1msguaeslssugraingsy g
Fwsudeione 32 On NslnAeawanil4 &y National Instruments Lookout oy Object

Oriented Software, DDE, SQL way WEB
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nnsutlad Remote RTUs lysiuas Flow Computer lanansndeansilldlaeld old Protocol Wi

TrnellenliiuuacingevineAe n13ld SCADA Protocol Converter i1 HAW Protocol Converter

Plain polling request and
command string
T

PC Port
SPC
Answer immediately
in plain string format
RTU

U7 2.4 n9dimsialng SPC usina1sztdng Central Computer SCADA Software Uaz RTU
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2.3.7.1 Simatic WinCC
szl dusunaunn iSudeyauazRnsiadeansssidnaarednsuazaauns (HMI)

i L , : fo
e Simatic WinCC anansaldsasiu Controller 983 Siemens WinCC gnidianai drwiuszuy

T A AT AN

1% 2.9 Simatic WinCC

2.3.7.2 Wonderware Intouch
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2.3.7.3 GENESIS32 #itian e ICONICS UszinAanizaiding
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9117 2.11 GENESIS32

2.3.7.4 Intellutions FIX gneimlaenidsin GE-Fanuc LszinAanizaiini
Tuanialddeelesldlugnamnssuninidn  usiludaaiuduualdngdu  1dasanuidm

o o4 A : 2
General Electric 1803810 Intellutions FIX a1 laalszina lnennnaiu
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7107 2.12 Intellutions FIX

14



2.3.7.5 Citect SCADA
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2.4 mig@mm‘uu Modbus Protocol

\ugtuuunisdears Digital Data wuuaynaugnAndulng Modicon dvluaaiiue
1734 Schneider Electric fialdfu PLC TaamnaiBemididalst Modbus Protocol 1l Open
Protocol Aepaatialilanansniilstaneaillidldlaehifididanals o awnmdenseuns
faunlsting wieatadaillslapeaiflidiulugunenfu o 16 viu Digital Power Meter, RTU,
Remote 1/0, PLC ifludi uenanil MODBUS fhamnsnldsusaniy SCADA uaz HMI
Software la@naas

Modbus Protocol LiunnsAeansdeyaludnuniz Master/Slave Fadunnsdeansan
qﬂmmﬂu\itﬁmm?'@mﬁm doulugiiusensdinfaanfomefiiagunanluanina  HMI  lda
gunsnignuans wises Ineddnsournsdedaya 2 uuu Ae dayauuy ASCI axi3an MODBUS
ASCII iazdasauliy Binary aziden MODBUS RTU vinliilaaiuuansinalunisinuuaswesn

Aegns

241 MODBUS TCP/IP

A TslnAsA Modbus RTU filiensiasas TCP ¥1a1uiy Ethemet  taseadns Message
289 Modbus A@ application protocol azgnasHuliniantiu TCP/IP mn@@mmmwﬂ%‘lumi
$u-dodeyafitauninaidanananfags viu n1sleasszwing PLC U HMI, PLC i PLC, PLC
U SCADA iflesangnsnifananaiiidiuashsuninane A lidnasiuazundauassunls
i Enidasnsndessedfussuudumedifln  iedaelunizanfununisresdeasuas

ar

agneauaAn dnDedeyaladne Aunuatanaaladn Modbus TCP/AP gnaenuuuaiveldly

o

aulszLnm Information Network vimihfidensiagunsndlaiarinasumdaduiesedeitlaiands
ana unal§iR Modbus TCP azfla Modbus RTU Data Frame it TCP Frame inerlaisias

k4
14 Modbus Checksum wsazld Checksum 184 TCP unufauandlugildieanail
Gsmemmmees  MOADUS RTU -

| Slave 1D
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[ 1 [ | B 1B
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angUdnass MBAP Header azilsznaussadeya 7 Byte a9eguin Modbus RTU
nmssageﬁ?ﬁﬂ@zﬁﬂmﬁhﬁ

« Transaction/invocation Identifier (2 Bytes): Tﬁ$u@ﬂﬂiu@ﬂLﬂgan%@§@ bk
Message %a"e 4 10 mn&m:gnm{f@gﬂaﬁfm TCP (et Ine Client sialnsawils

« Protocol Identifier (2 Bytes): azflAvinfiv 0 laxe

- Length (2 bytes): N193xY311914 Byte Ing12984711491 Byte 484 Unit Identifier, Function
Code, Az Data Fields

« Unit Identifier (1 byte): t{11n13921 1D 299 Server luszuudeans anunsodasily 00
D9 FF 1ot
Aqag19 Modbus TCP Message
fnaeihalilslneaa Modbus RTU 7iseansgnuen Analog Output 984 Holding Register # 40108
11940110 a7n Slave waneiLa 17
11 03 006B 0003 7687
11 A% Slave ID Address (17 = 11 hex)
03 A Function Code (read Analog Output Holding Registers)
006B A Data Address 984 register LN (40108-40001 = 107 =6B hex)
0003 A8 1121 Registers ARBINAI81 (811 3 Ha 40108 B9 40110)
7687 Aa Ll CRC (Cyclic Redundancy Check) &uiLiimaanianans
Herhlilsani MBAP azldmaaziBanlilsianea Modbus TCP §vi
0001 0000 0006 11 03 006B 0003
0001 Af Transaction Identifier
0000 Aa Protocol Identifier
0006 A® Message Length (6 Bytes ﬁ’aqﬁ%mmﬁmiﬁ@’m Byte ‘ﬁ)
11 A9 Unit Identifier (17 = 11 hex)
03 A Function Code (8114A1 Analog Output Holding Registers)
006B A Data Address 984 Register Gawan (40108-40001 = 107 =68 hex)
0003 Aa 41U Registers TIRAINTI81U (811 3 512 40108 9 40110)

windeanaideulilsunan Visual Basic Lites1udaya Holding Register A0 Slave
nuneiae 1 1ael Function Code luni981upnann Holding Register An 3 n1edsdamanuniu
TCP/IP azld Winsock 164 Visual Basic lagifin Remote Port axazijiiu 502 dufluntinfuns

TCP/NP
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3.1 msldaulilsunsy  Wonderware InTouch SCADA
3.1.1 msasmsldsianlug

B (nTouch - Application Ma

Name Resclution Version Application.. Applic.. Date Modified Description
#a Demo Application 1024 X 768 2\ i hy A\ 1. 1024x%768 1.1.. Stand Alone 336 10/29/2018 ... Demo Application of “Now famous” InTouc...

Wa Demo Application 1280x 1024 ci\programdata\i ppl.. 1280x 1024 11.1... Stand Alone 348 10/28/2019 ..  Demo Application of "Now famous" InTouc...
c\programdatalintouch, demoappl.. 500 x 600 11.1.. StandAlone 270 10/29/2019 .. Demo Application of “Now famous” InTouc...
c\ publ d i happli.. 1920x 1080 11.1.. Moden 41969 10/31/2019 ...  THAPPLINE Proj. / Developing by The Auto...

Create New Application >

Plesse select the application type

(®) Modem InTouch Application

(3 Legacy InTouch Application
cBack (Do) [ cencel | [ THew

51171 3.1 uthsingBusiulisunsy Wonderware InTouch

fupaunnsifuainelilaian AANT File aniduutinsing Create New Application aztlsng

Bnnaaanaiaveslisaailis Modern InTouch Application

Create New Application xX

Thie wizand will help you create and define a new
InTouch Application quickly and easily.

Erter the base path where you want to store all your
InTouch applications

r3\Public\Wanderware\in F ouch Applications rh,;,v;sé

[ Set As Defautt Directory

e e | =

g 3.2 siwndatdinaslisian
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Create New Application X

Enier a name and descnption of the inTouch
Appiication.

Click ‘Finish"to cortinue

New inTouch application

_<Bak [ Foeh ][ Coed || Heb

3715058
o or <N

3.3 uthseRusussTellsan

=D

el

anfusanunsnsidelilsaalaluges Name fidsngdnastiu ludauuestes Description

:// ¥ = o a a' a ’a
i ldnuansndiaues g s e

312 nskazasianialulilsunsa Wonderware InTouch

gﬂﬁ 3.4 Toolbar and Function AWML

Bold: gV laisindnwsiiuginumn

ltalic = lEvinlsisinen9Re

Aligh Left : Ifdmanasinimdadiaanuuuudatdie

.. Center : ldpnasiumidstiananuliinsanans

Align Right : Iidmaassiuvbisdaansuuuaun
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317 3.5 Toolbar and Function #a1a912841in614

Select Object: LaLlATaINadIMLABNNIINNI18I50]

dll = o o & o =4 &
Text: LnuLATRINad 11U A dnviTaca LA

Insert Graph: whutATealad uiuasransn

31171 3.6 Toolbar and Function #9UA11ANTLMEIF

ke Send to Back : il 19mnunaq
ket Send to Front 10 Ta/l3mnumin

Make Group: wautAzaadiedniudnnguduanu

1 v
Ungroup: LALILATANAA T LILE NNENTa1
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3.2 Animation Link Windows
Animation Link vizaarifunisuansuazesimguiedydnundsng idsnguunidiae

SCADA a190iFEn 149114 Animation Link Windows 1#lagins ARnaaidagainiisvinniaian

Animation Link

#2284 Animation Link 923 P-201 A

Obyect type:  Symbol Frev Lk Next Link | :
o oo | Cancel |

Touch Links Line Color Fit Color

Uszer Irpnits [J  Discrete 1] Duciete |

C1f Discrete | 3 . | Analog |

Blaem

01l Analbg | [ Discrel e Ala []| Disciete Alam
Ol Sting e Analogalam | [ AﬂdogAlatm ] Arislag Alarn
Slidets Object Size Location Pescent Fill
O Vedical | [3F " Height 7} TI[ Venicah, ). 3] Veical ]
[ Horzeral | Cwadh T 0[] Honzortal | 3] Hotizontal
Touch Pushbuttons Value Display
11 Disceete Valus | “Eisthare
| “Arleg,
Siim

71171 3.7 Animation Link Window 283 P-201A

v
%

neilu Animation Link Windows Hazfigtuuunnssiasildaiuiies afalunisainaminee

SCADA Oﬁld‘fl’
3.2.1  Touch Links

Ao neneiieldanlsiu Tag @arunsautialaiilu Discrete (1/0) Analog (Falae) waz
String (1aA21%)
3.2.2 Fill Color

Ao e lddusuiauundlvideull Wedldimuads Tag Wy Tuazuansduns e
Tag Discrete #AWNAL 1 938 Tag Analog NAwiaiL 0
3.2.3 Miscellaneous

- Visibility aztlangiuias il Tag fiezyldivindi 1 vide 0

- Blink nslddeulaliannszniuuumiag e Tag fszyldiviafu 1 vie 0 daslug
dnazldiunisuany Alarm

- Disable Aanafiazlaianansnldautlune'ld §1undn Tag fiszy3flAnsingu 1 v 0
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3.2.4 Touch Pushbuttons
- Discrete Value A® laAAN Tag Discrete Winriw 1

- Action flfsuazaruisaldnim Visual Basic (vB) lunadisulilsunsy

® " TYouch -> Action Script |1 x
File Edit Insert Help
RO Bd
Key equivalent Clear All oK.
[ =T] {3 Shit Key.. | None o S
Condition Type: | On Left Cick/KeyDown | Sciipts used: 2
L RIS ich Convert
ww_ind_valve_cmd_stait = ww_valve_cmd_open; - -
ww_ind_valve_cmd_close = ww_valve_cmd_cloze; Validate
ww_valve_cmd_open = 0: Functions
ww_valve_cmd_close = 0. Al
{ Sting... |
l}'ﬁdéSElL Math. |
System. ., |
Add-ons..
i Misc... |
Quick...
Heb |
MEMOLE |
e ELSE . fanp | TelRs (Slfelds-F>
THEN LECSEIRY Pl oR | Akl LA B
[ENDIF [NoT |

917 3.8 usnIseeing N13dia ActionScript

- Show Window AanasBanuiinsneiisyy Wikansuumitas

- Hide Window Aan1sgawminsaaiiszy Wilddsnguuminae
3.2.5 Value Display

AanisuanAnaes Tag Aeldseyld
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3.3 %uﬁ@uﬂ’liﬂ%’l& Access Name LL@&’ﬂ’]iLq@N@iﬂ‘iz‘Wﬁ'}G SCADA uaz PLC

£ a "i“ipeciall Windows Help
Security >
Animatien Links.., Ctrlr A
Substitute Tags... Ctr+E
Substitute Strings... CtrivL
v hat ’g Tagname Dictionary... Ctrl+T
T TANK VALUE UGR 4034 A | NS Alarm Groups...
[T TANK_VALUE_UGR 4038 Z’!
~-[] TANK_VALUE_UGR 403C s -
[ TANK_VALUE_ULG_305A J‘ﬁ Lro ces
] TANK_VALUE_ULG_3058 —.MO‘ Notify Clients
] TANK_VALUE_ULG_305C 292
] TANK_VALUE_ULG_402A 4 < Configure >
% 1 TANK VALUE ULG 43.’.8) Y. 3 Update All Windew Thumbnails...
ﬁ Update Use Counts...
g povat
296+ Delete Unused Tags...
| Scripts >
1  Condition SmartSymbol >
.0 Dats Change .
@ :;.5 : TemplateMaker...
(4o ActiveX Event Language 5
SQL Access Manager >

£
o

1191 3.9 TURAWN1TAT19 Access Name

ooy

n12839 Access Name Aan1sszynguaed Tag @ldvunialullsian Gaazainnmm

wisnenldnan PLC Pldrauanszuyaedltlsianiiiy 9 dwiullaiaa Srracha Flow Improvement
2 v 1

Transfer Pump i a¥1% Access Name 91 “src” 1agl Tag favapazl Address figninuuaing

PLC altlunisdansadesnsszingnd PLC way SCADA

Modify Access Name Access Names
Access Name: [
Mok N S o R G R ST B (. -
— . ol ] | Cancel ;SAb_SBA At | Close
e L 4
fmﬁ" Name: ) EFalover ES[b mbenet mon
et R Y M o
sic ! fapps
Which protocol fo use SRB2 . Modify..
(® DDE (O SuteLink Message Exchange j c EXISTING
When to advise setver %S(C M mon : Deléfe
(O Advise ol tems (®) Advise only active items i m'wus‘mo,-
{161 _mon
[[] Enable Secondary Source 41c2 - b

31 8.10 Access Name window

Wnsdaseszudng PLC uaz SCADA 11 anflusiesld Driver Ridendn 10 Server fasl
= £ e PRI D o .
Taciuedfuju  Sde  waonnsdesnisvesdeenuuuszuy  lawlulisiam  Sriracha  Flow
Improvement Transfer Pump 1An17ld Driver #da91 “MBENET" I Protocol Lyl DDE #1813
Wnusaniulsunsy Wonderware Intouch WAz Archestra IDE @aiflugounileasslilsianaas

NLTEN
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https://www.acromag.com/wp-content/uploads/2019/06/Wonderware-to-ModbusTCPIP-App-

Note-8500766b.pdf

(RUATUN 20 fueneu 2562)
[2] Anuineiniy SCADA System; Wnaa7ian:

https://www.copadata.com/en/product/platform-editorial-content/what-is-scada/

@uAuTuF 15 Tuenau 2562)

[3] Oil Transfer System; WMETN:
https://www.thappline.co.th/Home/Index/EN
@RUAUTUT 18 Fueneuy 2562)

[4] Wonderware InTouch Program; WRaTINA:

https:/mww.wonderware-benelux.com/en/hmi-scadal/intouch/

@AUAUTUTA 21 Rusey 2562)
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