miﬁnmamssu'mnwuuunma’swuﬁu;ﬂunﬂvﬂuumagu:nm'iﬁnm
geunIAUANTSRURLTLOR
PROCESS REAL-TIME MONITORING BASED ON SPIDER DIAGRAM: A CASE
STUDY OF PID-BASED LEVEL CONTROL

wedeay  lesae
wwmans Aeleyemid
weghRy  geatan

Gyarinusiidusunilevesnsinnanmingasisnssumansioiin
#1UTIYIIAINTINTAVIR
AUEIINTTUAIENS
sarthunalulawszsuinaneigummsatnnsziia
dnsfnen 2559



fMun2aiana N Wasddlnaialanszan

NSANAINNSZUIUNITHUULIBNSIUURUgun T Teuaeys:nsifnw
UBINITAIUANTTAUAIN DB
PROCESS REAL-TIME MONITORING BASED ON SPIDER DIAGRAM: A CASE

STUDY OF PID-BASED LEVEL CONTROL

HH

49420

i

UL TBLAY Tasd9
'3 3
Wengns - Aglagns

/ <
wggwand  guaian

124

‘-'{J‘%@zy;."'léﬁuéﬁL‘flué'auwf’iq°uaamiﬁn1:;'1@1nwé’ngﬂﬁmnﬁumamﬁmﬁﬁ
#1913 3AINTSUOR LUIIRA
ANZIAINTIUAEAT
aortumalulagnszasuindndinammisainnssds

Un1sfne 2559



PROCESS REAL-TIME MONITORING BASED ON SPIDER DIAGRAM: A CASE

STUDY OF PID-BASED LEVEL CONTROL

CHAIDET = JAISAWANG
TEPPARIT - PINYORIT

SUPHAT SUKSAWAD

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN AUTOMATION ENGINEERRING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUE OF TECHNOLOGY LARDKRABANG
ACADEMIC YEAR 2016



USeyayriinusUnisdnen 2559
AMZIAINTINAGENS
dortumalulagnszasuindidinunnisainnssis

TuSusesU3eyeyniinus

....................................................

wdaUSygdnus  msfiemunszurunisuuuiiatadavuiugunswlowa:

= £ st b5 =
ﬂimﬂﬂﬂWﬂﬂ&ﬂﬂiﬂlUﬂui%ﬂUﬂ')El‘ﬁ‘LE]ﬂ

Process Monitoring Based on Spider Diagram: A Case Study of

PID-Based Level Control .Real—time

InfAnenginvin wedeny - leedn satnAnYY 56011089
wewmngvs  Aelygyd Fatnfne1 56011409
wgian]  Auatad sviaiindinw) 56011351
USeyeun AAINITUAENTULNA
#1913 Arnssudnluld
Unsfnw 2559
9131380 AuANUS e inus aeilade

sAa.ng.lar wiAadan Z““’/




a g

WU IaNUS  NIIARAUNTTUIUNITRUULIARS UL N T W laaa:

nIfiAnyIveINNIAIUANTEAUMLled

UnAnwdInvi wedoey  laadng sYiatinfine1 56010289
wemngns Aylaygws sWalnfne1 56010490
wegianl  avadan sWainfnw 56011351
¢ ¢ w &£
2191589UTnN saaslad wedaian
Un1sfinwn 2559
/ 1
unAnee

lassnuillddnvinnisuansdiayauuy Spider Diagram faeanfwis Wonderware
InTouch HlauanswIsIlnesvBIRUANLAENISHNGIUlunTTUIUMSAIUANSERULY
yesduiuiilagldndnnispivauwuuiledsreiuead Allenbradley MicroLogix 1100 14

I

Junsdifny uagldmnnesiiwesiu Primus KM-07 fadsunanmsldndsnureuniesguin
ARaran1glunszvInnIsTUToURAULITAAATY Engineering / Operator #5uluUsunsu
Wonderware InTouch sinusiawyUas RS-485 / USB MMsuanstayaiuy Spider Diagram #

as1avuluanideyaninanIsnnaes



Thesis Title Process Real-time Monitoring Based on Spider Diagram: A Case
Study of PID-Based Level Control

Authors Mr.Chaidet Jaisawang
Mr.Tepparit Pinyorit
Mr.Suphat  Suksawad

Thesis Advisor Assoc.Prof.Dr.Sawai Pongswatd

Year 2016

ABSTRACT

This project presents the Wonderware InTouch-based spider diagram to
monitor the controller parameters and the power consumption of process control.
The level control of water tank process by using a proportion- integral-derivative (PID)
function of the programmable logic controller (PLC) modeled MicroLogix 1100 is used
as a case study. The power meter modeled Primus KM-07 is used to measure the
power consumption of the pump installed in the water tank process. It is connected
to the Engineering/Operator workstation running the Wondernware InTouch through the
RS-485/USB converter. Functionality of the created spider diagram is verified by

experimental results.
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Wousanu RTU 31UUKaes 7

2.4.1 Layer
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byte lai528n Start, Stop kag Parity Check Ingiia Master fidsdeyasonuiavasiasia
CRC udadsnufing byte Foyaeonan nésaanduile Slave IHsuisudoyauazaondoys
ponINIMsHLEIvIINISAIUINAT CRC Anagmsiiieaiu Slave teshinisSouliious CRC
yzarimsstuield wnlinsefulanyinfineuRawaelunmsdsdoys nisiudsdoya 1
byte itanfuteyadnlanelumsy szfonimsdsdoyason 11 9a AednSudu (Start
bit) 1 Un, Unveya (Data bit) 8 Un, Unnsavaey (Parity bit) 1 Un, wazlnven (Stop bit) 1
0 viemnidenuuulififnnsiasy Parity Avgifunuudongn 2 Saunu uasdnidl
fudnyiiosan (LSB) asgnadeanlunou dwiumsimunliiite Parity tu awnsaiden
WuUg (Even Parity) v3of (Odd Parity) fl# wazmndesmsesnuutaenadastugunnid
dvhlinniign asdenuuuglasfiannsauiundsuduwuuavielifinisnsissou Parity

(No- Parity) lanay

MODBUS message

Start | [Address|Function Data End
= 3.5 char l 8 bits 8 bits N x 8 bits z 3.5 cha

—— J L T
Frame 1 Frame 2 Frame 3
— PR SS—— . S SRp—

% sy T —— e

’ _[ .1 1.,. }I it ‘ { S S—'S %,-,} i ,L.;‘_j ,i ,.i. R — ‘,au.w[& .-.L‘...‘. TV TN T—

. - i 35char "}

ot len _v»! 3.4 rh:\r 4t w‘ I a ‘pfhm

Ui 2.6 dnwaiziwsudeyaues MODBUS RTU



12

N3UAN2.6 wansraimangadlunszuiunismsdansuteyasanuiluy bus Yoya

iedunsudeyasenly 1 isuuiiazdessesdrtesiiuiianilddadeyadiuiu 3.5

U

[

fdnwsiavdwayamsusoluliuasnelumsuusiazingu Sssznaumeyndntayadnuiu
wanegafiazegieiuliiiy 1.5 da daguseasdlunsimuatiaiansenitansudeya uas

yadndeyanieluwsuiiieligunsaisiieglaidnasilu Master w3 Slave aunsasduiia

2

suAukaTYRduanvansudayausiazivsuliuazansansvasuInisiudayaly

8/
L%

iy IRRAURANEIRTULVS B W TRenTIRERUAUT T EEYINITR A AT s TuTuAN

Yalsiada
With Parity Checking
Start 1 P 3 4 5 6 7 8 Par | Stop
Without Parity Checking
Start 1 . 3 4 5 6 7 8 Stop | Stop
Ul 2.7 dnwazdoyausas byte 189 MODBUS RTU
< >
MODBUS SERIAL LINE PDU
Address field Function Code ~ Data CRC (or LRC)
MODBUS PDU 5
<< . >

sUdi 2.8 Frame format 983 MODBUS RTU

905U 2.8 uansliifiuds Frame format ¥84 MODBUS RTU 31138091 MODBUS
SERIAL LINE PDU (Protocol Data Unit) Usgnaulunae Address field, Error Check way

MODBUS PDU fiusgneulusie Function code wag Data



13

2.4.3 dudsznavvessudeya
duusenavluimandeya 1 wsuvas MODBUS RTU fiffd]
1. Address Field
Address %84 Slave flanansnimuslsiaTaazaglutng 0-247 us Slave uslazs
zgnrimue address 1ilutas 1-247 {laaan address 0 gldd w3y broadcast query 1
master #111905¢1Y address U84 Slave fifeanisieansléleld address voq slaveﬁlﬁuﬂlﬂ
T address field vasdiaa17a e slave d4 response ndusnagyhnisld address waaasiu
10383l address filed ¥84 response 1iial# master 391 response Algsududu slave
Ty
2. Function Field
Function field anunsannunldetlugg 1-255 \ushituenls slave v
Ardeidaniudusislavariainislaesls dle slave vnismouanesaindidan
master watiuagld Function field code Wiusvonaaiugnasyinnududulnfivieia
puiiananetuley master nsaulpefintsdieuuniasss Function code faiundusn ws
aUARAMURANAIAYEES Function code duaunTeuiulntod1rnygsan (Most-significant
bit) Aignriumunsang “17 nduun master fagmsuiiAsrnufianaiaty
3. Data Field
Data Field ﬁa%’aaﬂaﬁﬁmﬁuﬁ’m%’u slave Fadasldlunisviiauniudidsres

master fifmunuly Function code, data field fonafinamuenainudesendlifiozlsiasd
e
4. Error Checking
Ty MODBUS RTU fimsasiaaeuanuiianainvasdoyaludnuay CRC-16

(Cyclic Redundancy Check) %aLﬂuﬁaﬂaéﬁmﬁuﬂmaa&aLLmax byte 3nwns 04 2+ X+ 1

TugUauns Polynomial vadlavguaes

2.0.4 MILTDNABVINNYAIN

MODBUS RTU ilnsiinsiadoanstiu Serial Port T RS-232 uay RS-485 lng

RS-232 Wunasguniadeuselugausnizuves MODBUS Wunsiedeuuy Peer-To-Peer

'
=1

58939 master U slave aanunsadlldegsag 1 Mty uazlidnsnsdeteynganagi

U

19.2 kbps
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Rs-485 \Huwesgrunisidensaiignldegrsunsvanslunussuuinnu 6
master 1 fau150LTaNRBAU slave wanedald wazanunsolifngunsaiuuaIetiaidieiv
Ligegm 32 6 RS-485 enunsaldsyiudayaad TTL e 0-5 Liadlunsansdyaals nsds

Foyavziiuuuu Half-Duplex anunsadeuuy 2-Wire fagu 2.9

Master

I

I

I

I \—L,D 5V

| M2

?_ Pull up
D1
GE Balanced Pair _ LT

DO

Pull down

Commaon

PR LT &

1 b 1 9

E ;}’ ! ‘E!
i i Y
i i '
i i {

Slave n

———— ———————

gﬂv“i 2.9 n3ifeurefe RS-485 WUy 2-wire

2.5 Bwasilin (Ethernet)

Ethernet 1fumaluladdwiuirietnsnuuuau (LAN) Aildsumudengsanluilagiy
AnFulngUIM Xerox MamInIgIY IEEE 802.3 3tdoutATat iy Ethemnet amnsnld
areidouleianuy Co-Axial waz UTP (Unshielded Twisted Pair) Tnsane dyayrasdile $u
Aufea f UTP 10Base-T @vanuisadsdoyaldiiafis 10 Mops sty Hub sisEin1sifey
reufinmosluiniodns limsiAu 30 wndesdeniinueieds iosngunsallu Ethemet
LAN azudadulunisdedoyaiinnisdanienduudiagnalvifianisyuiuvesdoya wii

asdulandnisvuiuluiesnyadudisensailiuszesiiadus neussiinnisdsdoya

o ' 9s
' = s 1

sanlusnads L’gmﬁiﬂuﬂﬁiaﬂaaﬁv’mﬁumﬁe‘iuﬁum Faflpudugnateiuly wallavany
a8 1y wadaihuldlunssenssitewdndonisvuiugians nildudu Ao fuans
iNszELIa150RBEUUY Exponehtiat Fafidei3undn Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Tuasfausn i1 Simesila Ay CSMA/CD finasuaneii

sEuUeIalnastafgINy Wasandwasiinasldlusianea CSMA/CD Tunisiinded@anandly
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mssu/deoya witagtuanumnevesdvesialaiasuld iwsglatinsuulanalulad
Wy Smesifinainuiaga(Fast Ethernet) laWaunlusinrealudunieninlval waziinig
Usuildeunalnnisilddenanadntes daiddyiign fie niafiunis Su/dsdayawuuyan

=] s < - 2/ P LY 1w = s ot [ 1
wand(Full Duplexisa n1sdeansteyaiiaiunsaiu/duoyalunianfediu Fanssu/ds

wuuilagldaneindegUanilsglunisdsdeya waglddnnilsglunisiudeya Weldvalulad

'
= 5

aIndaa(Switching) vnlvmdatlymlunisidlddenansld Wesanldsndusesuwusdoun

£
[ a a

Ffoyu1usauivaunselinieding awnsasu/deleyalaludnsnfigeiudalss@ninmves

2/
L o

\SeU18argnInfsaedyynilduinnii fatdu Afidn CSMA/CD Aagldunudiin

Y

Smasiinlilasn dnA1uilede usenLUUR(Broadband) iU WaAKUUR(Baseband) Binasidin

Aaunnuszimandusuuwaiuud fuialssianfiiduusentuun iy 10Broad36 waiinig

2 A

TinSovneussnnildpeunniazyinidey wivsglifinpsgudvesdisf luwuuuseniuus
wsnzaztiy Wenanddmedidainmneinisddeyauuuanuud iveliidunisduaudiv
Yosneq agunisipentedi diendafeBmesiinazruiats Smesilanuunadundauga

7 10 mbps @7uA1i8mesidna1159ds e Wrasddimesiln (Fast Ethernet) vanadia

Bmosiianiinnusa 100 Mbps @ Inzlndineilin(Gigabit Ethernet) azuuneila
= ¢ & aa & o o 2 A e a L =
Simesilndiienansa 1000 Mbps #38 1 Gbps uazanvneiudngdndmeiidaiy agnaned
Biesideafidanms 10 Gbps

2.5.1 sUuulreINIsaae
ANUNIASEIUTRY IEEE 802.3 @wnsaifausalévisuuu Bus ua Star Inaldany

Coaxial @gvasiaf@ndie (UTP = Unshielded Twisted Pair) Adanuslunisusds

LY

foua10 mbps Tulagtuldwmuanudidy 100 mbps Innuengenssvinaseiing

| w a a ¢

Wy 2.8 Alawaslunisdsdyaudiansedndludsansinida aglduuu Manchester

o

Encoder Digital Baseband wagnanidgyauiinea lunsdsiulvvuasndadvesida
fisduuulunsdeaeieila 3 wuumeiu A
1.10 Base T

10 Base T L‘TjugﬂLLUUiuﬂ13ﬁiaaﬂaﬁﬁauﬁuuﬂﬂ “10” wueae Ausalunig

[

Ju/dstaya (10 Mbps) “Base” wungfls anwmzn1sasdayawuy Baseband Faludinea

u

waz “T” wanefia Twisted Pair (angvaduasgfinde ) aady 10 Base T Aon1sidane Twisted
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Pair Tuns¥u/dsiinuida 10 Mbps fedaygyiniuu Baseband tagtiuasldany UTP Faay
flanedudnnelu 8 W@usiindeaiu 4 @
2. 10 Base 2
10 Base 2 Wuguuvunisdeaslngléans Coaxial Sidurugud 1/a #a
\38n91 Thin Coaxial agaedmuenliiu 180 wns
3.10 Base 5
10 Base 5 vugunuunisseanslaglday Coaxial vuralvg agilidusiny

Audnais 1/2 i1 3end1a1e Thick Coaxial n1siteusieluusiazyn Transceiver Wudigou

U

wazldanaiailda AUl WausenInumIadiseawmdu aovsiiaanueniludiiy 500 LwWas

2.6 deysyrsusunaan (Analog Signal)

au1aen (Analog) Lﬁum‘a?&amﬁﬁayaﬁaamﬁ'qﬁ’mmnmiug%aamsLLam@ (DC.
Current) wasgudifioldAe 4-20 mA wngamin WarrTaudu 0% wirfunseua ¢ mA
wazAr U 100 % WinAunsEua 20 mA LLazﬁ’l’J’ﬂ%aag”Luqua 0-100 % azduiusluTadu

Aunseid 4-20 mA

2.7 onduasiiiendas
2.7.1 1Usuasu RSLogix 500
LﬁuIUiLLniuﬁQﬂﬁwmImﬂ Rockwell Automation iialdfulalassendiulad
aftunelfnassrunmsdeulusunsuuuutudula EC1311 uasgnasnuuusiielingg
whletlymisng q ilsanunsodhladae 957 taginnuwiugilunsitnseyt RSLogix 500
AagandwiTasiudmiuns@isulysunsuiuead Allen Bradley asena SLC500 way
MicroLogix 1000, 1100, 1200 #821500 ﬂmamﬂ’ﬁﬁuaaﬂamﬁaLma%ﬁmmxamﬁ'ﬂﬂmﬂm

ielifaunsoviheuldegnaliussdninmdesdinuautfionumsan 2.2

This program is protected by US. and intermational

copyright kxws as described in the About Box.
Roclwell

Automation

sUT 2.10 Tusunsy RSLogix 500
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M13799 2.2 AaautAvespauiawmeasnlusunsy RSLogix 500 Aen1s

Processor Intel Pentium Il or higher
Memory | 128 MB

Operating System Windows 2000 or Windows XP
Storage 45MB free or more

2.7.2 TUsunsu RSLinx Classic Gateway

RSLinx Classic Gateway IﬁiLLﬂsuﬁg]ﬂﬁ’wuﬂﬂﬂ Rockwell Automation &115U

nseNRendfmuauettey 167 tadldnueglunsufiunesiianuuandiaiu 14y

nsesRasvgUnsaiienseiumelussuuiiniiameiu

BSLinx Classic

Factory Talk

spoken Dere

This program i3 protected by U.S. and international %

copyright laws as described in the about box.

Rockwell
@ Aflon-Bradiey « Rockwell Software Antomation

AR N R e P AN P PRGN

E‘Uﬁ 2.11 lUsun3u RSLinx Classic Gateway

2.7.3 TUsun3u Wonderware InTouch Version: 10.1.300
Wonderware InTouch lUsunsunlgasiensiiin iinelvidteseanisniuauuas
AAT1enToyalunIzuIuNIT @NNTOLAAIAINITINNET ATUIMUNG WEAINARIUNTNATIAN

v A ¥ a. a ¢ & ) adda =
INILLILF DU IﬂE!a'lQENF’]'TW'TTW&JLTP']aﬁﬂQWNﬁ'ﬂqﬂW?ﬂ?Uﬂ]ﬂiuWUQaWLLi’]ﬂ‘ﬁ

Wonderware.

InTouch.

gﬂﬁ 2.12 TUsunsu Wonderware - InTouch

14942nN
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2.7.4 1Uswnsu Microsoft SQL Server 2008

Microsoft SQL Server Aiase Ummmiﬁ’mmauawaauwuﬁ (relational database
management system 38 RDBMS) nAnlaausEn Microsoft \uszuugIudeyauuy
Client/Server uag3uaguu Window NT &sléin1wn T-5QL Tumsissendeya shewmgiideya
Ei’sulmy'ﬁbﬂamﬁulﬂum%adm% Microsoft Windows 10u Operating System F9vin Tl
Msdesie Microsoft SQL #iagih mauawasﬂmﬂ Windows Based WNAULASUTENIANE LAY
Usgnaufumsiisimgnuagimite Jadutladendniviald Microsoft SQL Wuszuugudeya

ndinazgnidenty

Microsoft®

SQL Server2008

sUil 2.13 SQL Server 2008

2.7.5 TUsunsu SMC (System Management Console)

SMC (Systern Managernent Console) tfulusunsaditiusadanis opc Tunas
Feudeansdoyasewinafileadiu Wondenware InTouch @3 OPC #il4Aa DASABCIP.4 3¢l
Jusnanslunmsimuanisdeasteyadufiveadves Allen Bradley ldnnasznannsu 1wy
SLC500 MicroLogix 1100 Wudu Inefinisiivun Device Group, Device Item, IP Address

= a A gug 4w | w : = P
voeiikead Weldlugnweuiy- dulaya seninlusunsuuasiiuead

;a"d‘ﬁ 2.14 SMC (System Management Console)
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3Uil 2.15 OPC DASABCIP.4 DAServer

2.7.6 WUsunsu Kepware

Wugandwsilddmsudanis OPC dvarnvatgWagullelulusensy ¥eanns
uusAnsdeas n1saldlvue Runtime n1sa¥1ageenslunissu- deoyatugensiuag
éi s ai = o s 73 dtc,i) 3 s
au mavFudeuriinvasteya Usuainavastoya Tuitdazldlusunss Kepware 1udnans
Tunsieunisieeanstayasendne Wonderware InTouch iU InLaesilnes Wiad dayaann

gunsalluuanmauuniiiaeniIuay

Kepware

gﬂﬁ 2.16 \Usun3u Kepware

2.7.8 lusunsu BOOTP - DHCP Server
Wulusunsuilddmsuivuasn IP Address 204 Allen Bradley fiuaa@smenisld
w8 MAC Address Ya9fiuaadifasnisazfiuuna IP Address Lileszyfnuvesiinea
Fluusaziaios feonsideuriu Port RI-45 vauaionauiinnes uasdeasie Ethernet

Protocol
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'
=

2.8 g13asMNeUas

2.8.1 WLoad

#uoad (Programmable Logic Controller, PLC) Wugunsaiwinle@inainn (Solid
State) fvi91uLUUaBIN (Logic Functions) N1598nKUUNTS¥9IuTRIRLeaT aeAdedu
wEnmsieLereNRuaed MnudnnTiugIuTesiiuead arlsznoufsgunsnifiiendy
Solid-State Digital Logic Elements tiiel#inauuasdndulonuvasin fueadlddmsu
muANTELIUNMITuTeLATesinsuargUnsallulssugnavingsy mslifiuead dwsu

AIUANASEIdNsUSeRUnTalrneg Tulssugnannssuasiidelaiuisunitnisldssuures

=

S1a¢ (Relay) FednTuazdoufuaglwiwieNniSondl Hard-Wired agduifiofinududud

L%

Aedsunsyuiumswie vieasunisyinulnl Adeudvaielwiilul Fudeiaiwaside

AlT1Ee willlaldeuuldiueadual n1suasunssuIunIHARMTad UM TIUln
Tuvlalasnisasuluswnsulndivingy usnaintinad Aweaddeldssuuledn - awn T4
A w &

UNTN N5 UULAL NsAunseua i Tasndn LardasnINnIilanoInIsyeIetunauUnIs

o A a
NINIUYDIATIDINNT

5Uf 2.17 fitead MicroLogix 1100
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2.8.2 Analog Module
Analog Module o gunsalfadudimiiwesiivead Ilunsiudedaya Analog
vio Digital uwdwsvdafidenldlnediulngjezansaldléds 2 Byte Se 16 bit (16 point)

WHuduy

5Ul 2.18 Analog Module §u 1762 — IF20F2

u

2.8.3 y3waianes (Transmitter)

niualinmoiidugunsaiiiviivindtasdyarumslnimishuednnilsann
nsuaiesidudygrammsgiu wisesnilu 2 ssanldun dygradiunfinduay
Foyeynm gl

1. dyanadauadnd (pneumatics signal) iudyanasinasgiuiieglusivesaiu
auau lTdanuduresanlunisaiuaunszuaung M sdygruuasgusiaiuuind
1AuA 3-15 psi (BS) 0.2-1 bar (SI) wag 0.2-1 kg/cm2 (Metric)

2. &nynyrumaalwila. (Electrical Signal) LY udtygrauinsgiudiogluguues

wsasulwiuaznssualniin wiseendiu 2 Snvease leun wseuliih 1-5 V nsvudluiih 4-20

mA way wsenuluin 0-10 V nszualndn 0-100 mA

§‘Uﬁ 2.19 ns1ualemas (Transmitter)



2.8.4 3uaiwas (nverter)

duResWes wuladlvnsywaasu (AC) annwurasdnelWmlunTnssnuwasANud

A ndulnnszuanss (OC) Ineeasaautasimes ( Converter Circuit ) 3nntiulinsznanss

@ v s s al a & 4
’ﬂ%g]ﬂLL‘UaGL‘U‘lﬂWﬂigLLﬂﬂﬁUVlﬂ’]ﬂﬂiﬂ‘UiU?JU']ﬂLLﬁx‘lﬂ‘L!LLEWﬂ’)?ﬂﬂléﬂﬂﬂ?ﬂ’%i’ﬂun@im@i

(Inverter Circuit) 293s5Maastiazidursasudniiviminiudasgundu wagiundanuves

a g 3
DULIDIABDT

3U#1 2.20 Bu5ABT (Inverter)

Display Units (Hertz / Amperes) LEDs

& ' —Power LED
. HRCACHI -
Parameter Display i —~— | __Alarm LED
1 0.0MNen o L—Run/Stop LED
Run key Enable LED — 2 > W—Potentiomewr Enable LED
STOP L8] ° (]
© 9
i ==~ |TPotentiometer
Stop/Reset key /‘/ .. FUNC A STR [ Program/Monitor LED
Function key . \\// A
Up/Down keys Store key

31]“75‘ 2.21 #1199 Keypad
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2.8.5 w3ostu (Water Pump)

o & %’ I eal ! ' @ L o = @/ P o
iwsastuintugunsalitiedeihundsuainuasiuiileludwaavaiiiiar

Tveanannfounnnimumimildluddndundmilsiegganiniteluszeemilnasenly

'

L A
mp

gﬂﬁ 2.22 \pRoetinh (Water Pump)

2.8.6 Wesiimes
Jufiwesiaamdsnulida arunsadinda ViLine), V(Phase), A(Phase), KW,
KVA, KVar, KWh, KVAh, KVarh, PF, Hz, kW Demand Peak Demand,) &43U 1 Phase / 3

Phase waguanINaNIuMiNge a1u1305U-aelayarieansgiy RS-485 e
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2.8.7 valauwlasnszud (Current Transformer)

v o

vifouuasnszua (Current Transformer) Int91AD WUAMUIANTLUAVBITLUY
il ArgsliBurrsiiteysslovnilunsiauaznisiostu uenaees Secondary sonain
2435 Primary Liiaanutasnfevaafufifay sivliaunsaldnsyuauinsgruniafu
Secondary ¢ nadlldawulniiussge Sudundefiauuiiannsonuseuswiuliony was
wssfuiiaUnd ferantuluszuu Tassadrsvemdfowuasnsyua (Current Transformer)

Usenauslgunain 2 yafe vaainUsugll deiualndulvadtuiuseuias uasunainyfy

U

o

ofl UMEAIALEULANIIUIUSDULN

10A 20A 50A 100A &

vARIALFNR I I I I ]
vARIANABRYI ‘ |

- SA

5U# 2.24 IassasaveavilouUainseud (Current Transformer)

2! : - .
[ J Wi-l"""'ml -
Ly S CORRENT TRANSFORMER | ool

g‘dﬁ 2.25 wilowladansywa (Current Transformer)
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2.8.8 Converter RS-232 to RS-485
Jugunsaludasdyayruann RS-232 TiDudeyeyres RS-422/RS-485 wazause

wlasdyeyes RS-422/RS-485 Toludysyiau RS-232 1a Tnuanuauiiavisvesdayawuy -

o t o4

aludld Faff Taursoldauldodsdasy arunsaldlddunnlusunsuiildnisdeasuuy

U

aYnsu RS-232

i ==

awee ME gee B
L g —
S

35U 2.26 RM-012 Converter RS-232 to RS-485

2.8.9 §U (HUB)

s = = 1

§U vi50 13aN1RKes (Repeater) fin aunsalfildivendenduvenouiiunes

v o 1

§u Sinthitfu/dansudeyannisunlssuanwesnlanesavilsludmng nesafivde

e o o v o w & .

ARNIABS MBS AzlasiuumIsvSednns1doyaveaTadie asiudel
AaufIwaswauiudunawiile Bvilliwuudissonsuiimaiudasinsetanas lutlagiu
suilvangviinanvaneusEav Jounna19sEninesu Ao IIUNesH aedununld Useian

V94LAT0UY wardnnteyansusessuld

U7 2.27 Binesiindu (HUB)
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35n15atueu

3.1 na1

= 8 1 = = L3 & & al [] a = ! e‘l’
’1]’1ﬂUVWlZlﬂﬂﬁ’}’]ﬂs‘Iﬂﬁ]wgﬂUQﬂﬂimLLﬁ%‘ﬁEJ‘NCﬂLL'J‘iV]i“ﬁUﬂ’liﬂ"lLUUﬂ'lu ALvaTULI

FndudesAnuliidlaneuasfioufifen luundanfunisuandisiiuvnuedaiu
tumumuiliasiioutinuase
3.2 N1383NUUISUUAIUAN
3.2.1 wuy P&ID Diagram

WUU P&ID Diagram wasuwnaudildifunsddnuwalasdssdudiluds
(TANK_1,TANK_2) t8uvSanmiideanisaauaudsld OP Transmitter (LIT 101,LIT_201) 10y
gunsainsdviuardsdyanallni 4-20 mA 1 Buduwnvesiiond (LIC_101,LIC_201) 74
wdnnspuALLUUT afviABsnsEUIuNs TR AL e Tudny i 4-20 mA Ty
faBunedines (SY_101,SY 201) ieruautlunit (PUMP 1,PUMP 2) Ishdsnitasludsliils

v
Qs o

seAuauAnUmNIe (Set point)

[ uc

101 201

Valve.3 Vatve_4

PROCESS 1 PROCESS_2

STORAGE

U9 3.1 WUy P&ID Diagram

Call



3.2.2 Tﬂiaa%'wﬂ’rﬁé"aaﬁ%’aga (Communication Topology)

HMI

Database

P address : 192.168.1.26
Ethernet
usB
Modbus RTU
Converter
Hub switch RS-232 to RS-485

PLC

P address + 192168.1.10

Analog Signal 4 - 20 mA

Power Meter
Modbus address : 01

e @

LIT_101 LIT_201

-

SY_101

sY. 201

JUT 3.2 laseasanisaeanstaya (Communication Topology

3.2.3 miAafsgUnTalneludrealnsa

Plug 1 Plug 2

By i (BY

oojfool

Acdaptes
P R8s ol | Power meser
RS-732 K07

terminal

UM 3.3 Mmidadsgunsalanelugrealnsa

27
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e o

A13197 3.1 519n158UnTalNRRsa

28

evegunsal FuUE)
Service Plug 2
Circuit Breaker 2 Pole 5
CT (Current Trans former) 2
Allen Bradley MicroLogix 1100 PLC 1
Analog Module 17624F20F2 i
HUB Switch 1
Converter RS-232 to RS-485 1
Power Metér KM-07 Primus 1

3.2.4 wuvu Wiring Diagram

@1 )
@z ) 3

PLC
cT1 cr2

Plug 1 a Plug 2
@/ %

G
g/

Power

meter

gﬂ*ﬁ 3.4 WuU Wiring Diagram



3.3 n15USUAT Span, Zero YaINIUANALADS
3.3.1 M5UFuUA" Span
3.3.1.1 \Unelmsuadaweseen > wyulunuaiweaduuiinmioniudy

WIRNNBUSUA

5Ui 3.5 msUFusn Span

100%

0% — ; LIT

20 mA

s L

5UN 3.6 M3darnIzuanssivin 100%

29



3.3.2 N1sUsUAN Zero

3.3.2.1 vyulamunmenuduundnivsemuduuRniieusuan

ool

Ynuuen Zero

JU# 3.7 nsufua Zero

100% ]

0%

JUN 3.8 n13dnAINIzRaTEa U 0 %

30
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3.4 NIAIAINIS B UL TADS
3.4.1 nsUsulnuansvihausudygueiuay 4-20 mA

3.4.1.1 nm FUNC > wia > \&on A001 > 01 > STR

HITACHI

" .
o 2.

=reeaed

JUN 3.9 msvsulvuenisvinusudyanuniuny 4-20 mA

3.4.2 NMSMNUAAIRIUDEIER

WA

3.4.2.1 an FUNC > i > 139N A061 > 45 » STR

UM 3.10 N1siuuafIALRgEn



3.4.3 NMSNMUAAIAUEAERA

3.4.3.1 n@ FUNC > 30 > \don A062 > 25 > STR

UM 3.11 nsivuaeiAuddgn

3.5 N15#3A1 Analog Module 17624F20F2

3.5.1 WUnlusunsu RSLogix 500 > Adniden /0 Confieuration > fuilandniden
17624F20F2

2 e = S T ; I By
5 FSLogx 500 - SPIRER RECUECTNN N O S =
File Edit View Search Comms “Tools@Window Help |

DSH| 4 oY o o) -|lR &S VAR ]j.;;‘_,, S

[oFFLINE [8] [NoForces ¢}

‘rﬂ HOTT 3E M <> 4> 0> AR aes Elp
[NoEdts [3] [Forces Enabied [+] IR ' e :
Brver S Proect Node: 0d| LALP I\User L8 £ TrveriCounier A Wpooutpul £ Compere|
e - S T e pm———
R spioer PROJECT | -G | M0 Configuration = f
[2& ot Custent Cards Avalable |
& 52 Hep : Fiter [a10 ~l
O Chstuier Part # | Description ]
3 1
(i} o e Read10Conf. | | 720148 Slnput 790132 VAC
OER20r Tialus {7824F20F2  Analog 2 Chan. Input, 2 Chan Dutput
) Function Fies PowerSupeh.... | j17B24F4 Analog 4 Chan. Input
11110 o furatioi| 1762108 Blnput10/30VDC
& HE Channel Configuration e Toaeon | | [I7624080W8  input 10/30 VDT 6-0utput (ALY)
[ (2] Program Fiiss mmﬁm TS (7621006 164nput 10/30 VDT
B (5] Data Fies T L Andlog + Irpurs 2 Chisnc Outpet I Bl i 8-Dutput 1204240 VAC
& (5] Data Logging . 1762088 8-Output (TRANS-SAC) 10/50 ¥DC
"1 @ Aom Conimston - | 7520816 16-0ulput (TRANS-SAC)10/50 VDC
8 R ooy A [i7620W8  ©0uput Relay
-] Force H7620w16  16-OutputALY) 240 VAC
£, Custom Deta Hnpkors | ‘ 17621T4  4-Channel Themocouple Input Module
51 Custom Graphical Moniors | 17624R4 4-Channel RTD/Resistance Input Module
@ Recipe Wontors 1762074 4Channel Anlog 17V Dutput Module
{3 Trencs | 17620481 6.Ch High Cunent Iscleted Relay Outputs
& {5 Database Othe - Recuires 1/0 Card Type ID
AdvConig | Hep | Hide Al Cards |
“HForHetp, press 11

U 3.12 msfmuagu Analog Module



3.5.2 L@9n Series A > AANLAUATUUY Analog Configuration

r
$ RSLogix 500 - SPIDER_PROJECT

File  £dit “View Search  Comms: ‘Tools . Window Help

DS H @ &5 elool

-IF20F2 - Analog 2 Chan. Input, 2 Chan. Output L= )

Expansion General Corfiguration | Analog Configurstion | Generic Bxira Data Corfig |

Vendor 10: 1
Product Type : [10
Product Code : [75
Series/Major Rev/MinarRev - [A
e Input Words - [6
| - B& Channel Configura Qitput Words |2
| @ Program Fies
| () Data Fies Bt Datalengh: [

-{Z] Data Logeing
{Z31 RCP Configuration Fis

E-{E] Force Fies

@ {Z] Custom Data Monitors
{8 Custom Graphical Mor:
& Recipe Manitors

| (TRANS SRC) 10/50 VDC
(TRANS-SRC) 10/50 VDC

e {
[RLY) 240 VAC {
&l Thermocouple Input Module

3 Trends = : :
& (5] Database oK l Ca\nd | Aogly | Help I
TN —

PR—

For Help, pressF1 T

gﬂ‘ﬁ 3.13 N13ANUAAT Series Analog Module

3.5.3 ABNtAen Input Range way Output Range I 4 to 20 mA > Apply > OK

4 RSLogix 500 - SPIDER_PROJECT =@ =
f",' Eg[‘,‘).y‘f“ ﬁegff.h Comrmk_'(nol;. \‘Zﬂﬂl‘;’r’:{“‘d&_};:\‘ - y & | |
IDEH(& £ % el )
OFFUNE__[8] [NoFoces | M=
oss 3] ot
Diiver Spider_Promet
e S’ —=
MonmpoecicNd | [Te ; EieE=]
B3] Hep | [ 59004) Oz Fre o~
B {Z] Controber f ! S |
i Controer Propen | e e
- | Raw/Propotional __~ [Bn3z vac .
) Processor Status I r i o | | “han Input, 2 Chan Output
Q Function Fies | S Chan Input
A} 10 Contiguration | 2 b 0VOC
LB ?Em;:;":::mm 1! T e o e e 30 VOC 6Dt L
(] Data Fiks ‘ Outed R . | et e - 07240 VAC
{33 Dota Logging { 4o 0mA ¥ || fio 20 A N | T aNs SRy 10750 vOC
e | | FEER [ Dto +10 VOC [ TRANS SRC) 10/50 V0T
& (I Force Fies 1 | |[RLY) 240 VAC

®-{Z3 Custom Data Monito ‘i
(@) Custom Graphical Modi{
Recipe Monitors

Themocouple Input Module
ATD/Resistance Input Module
Analog I/V Output Module

(&) Trends { It Cusrent 1solated Rietay Dutputs
§ (&1 Databass Ok ] Cored | | Pecuios 110 Card Tyoe 10
TSI =TT =
For Help, press F1 p.

5UA 3.14 msivuamdry

RS

0 4-20 mA
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3.6 N15NIMUAAT IP Address Va9nLLaad

3.6.1 1 Ualuswnsu BOOTP-DHCP Server > Aan New

r .
BOOTP/DHCP Server 2.3
File Tools Help

 Request History —
Clea History | - Al 1o Fielaton Lit i
|
|

| IP Address

| Ethemet Address [MAC)
EB1132ETATAS

[hemin:sec] | Type
19:21:25 DHCP

"fHelahonLu = -
| Nawl elgle’ | Enable BOOTF

Etheinet Address (MAC)

BHE Disable BOOTRP/OHCP
N l

l Type l IP Address * Hostname | Description : I

.

I Status——
Unable to service DHCP request from E8:11:32. E1:A7:A6.

ﬂﬁ 3.15 wealusiunsy BOOTP-DHCP Server

3.6.2 Ethernet Address (MAC): Tanangiay MAC Address 9a3fikaa® > IP Address:
AMyuUAAT IP Address > OK

P -~ N
[& BOOTP/DHCP Server 23 LR
File ~Tools = Felg g iy B L vl |
_ | e Emy, r\\,ﬂ A/ )
Request History —— —_— ’
Cleax History | A to Aetati Ut | || Ethemet Acdhese MAC).[000F 73026664
[(homircsec) | Type | Ethemet Addiess [HAG) gy IPaddess | 192 . 168 . 1 . 10|
181817 DHCP  E&1132EFATAS
19:19:04 DHCP  1C:9148:9F:48:04
181855 BOOTF  DO:OF:73:029584 .
19:18:32 DHCP  CCAR7B:A41C:S8
19:18:22 BOOTP  00:0F:73:02:95:64
19:18:07 DHCP  E&T132ETATAS
19:16:51 DHCP  GU:BCBEACEATD
- Relation List —
New | Detete || Enable BODTP | Enetie DHCF _
Ethemet Address MAC) | Type | IP Address H [ Description [

Status —

| Unable ta service DHCP request from E8:11: 32£1A?AS

~Entiies——
|| Dof2ss |

;a;ﬂﬁ 3.16 NMsAUAAT IP Address



3.6.3 AANUTIVLNEEAY MAC Address vasiuaadiiisnivuald > Enable BOOTP

(1 800TP/DHCP Server 23
| File Tools Help

| Request History
Clear History l Add o Relation List l

heminsec) | Type | EthemetAddiess MAC) | IP Addiess | Hostname | -

19:20:22 DHCP  CC:AF:78:A4:1C:58
19:20:02 BOOTP  00:0F:73:02:96:64 192.168.1.10

19:19:28 BOOTP  00:0F:73:02:96:64
19:19:17 DHCP  EB11:32.ETATAG
19:19.04 DHCP  1C:91:48:9F:48:04
19:18:55 BOOTP  00:0F:73:02:96:64
19:18:32 DHCP  CCAF78:A4: 1C.5B -

~Relation List -
New | Delete | Enable BOOTP | Enable DHCF | Disable BOOTP/DHCF | i

hi e
| © Delete
L EnableBODPY \\\ | / /L B
~EnsbleDHCP || :
Disable BOQTP/DHCP

! Rset Module's Network Sethngs to Facl.ury Defauh‘.s
L Pmpertus

[ 1P Address | Hostname | Desciiption I

\ 1~ Status ————————+

|| Un: | Llnable nsavaHCPE

3U# 3.17 nmﬂﬂmimmu Enable BOOTP

3.7 MsadneuazA1un@T Ethernet Driver
3.7.1 Walusunsu RSLinx Classic > aanlamau Configure driver > (don Ethermnet
device > Add New

|

"8} Rlinx Classic Gateway b [ BV 52
File WE V%C“m”"ﬁ"%%“quﬁﬁjmwwmb P\ S 4 4

~Availabl DrweiTypes: -

| [1784-UZDHP for DH+ devices
RS-232 DF1 devices

1784-PKTX(D)/PCMK for DH+/DH-485 devices
DF1 Polling Master Driver

Virtual Backplane [SoftLogix58xx, USB]

DeviceNet Drivers (1784 PCDJPGDS 1770-KFD SDNPT drivers)
PLC-5 (DH+) Emulator driver

SLC 500 (DH485) Emulator driver

SmartGuard USB Driver

Remote Devices via Link Gatewa

For Help, press F1 [ INum [ 1209716 [07:2PM

3UT 3.18 msidenvila Ethernet Driver

35



3.7.2 ‘ﬁza‘?j!a Ethernet Driver > OK

r v 1
Yy RSLinx Classic Gateway 5 [ =8| _ﬁg__f‘
File: Edit View " Communications="Station DDE/OPC  Security Window:Help: o]

218 ®lie| ®)

— Available Driver Types:

| Choose a name for the new driver.
| [15 characters maximum)

B —— |

b4
a

glh?i 3.19 m‘im‘?iﬂ Ethernet Driver

-] (4 - ! nl:' = 1
3.7.3 mMwua IP address"ﬂmqﬂﬂm‘wL‘ﬁamamwm'lumiama > Apply > OK

& RSLink Classic Gateway ‘ l=1E9 ¥ J

152.168.1.10
)

o [192168.128
) Driver

5UN 3.20 M3rimum IP address vasgunsaliiensaviaualuazeyie



3.7.4 Ms5Walta1U Ethernet Driver > Aanydan Ethernet Driver fidinan1sila >

Startup > Close

r ‘ ~
file Edit View Communications Station DDE/OPC ~Security Window Help =~ = =

@] & S8 |l el

_:} Add New..

| Status Ll
[Runing |
|

gﬂ‘ﬁ 3.21 msuelganu Ethernet Driver

3.7.5 MsuansanIusNsitoudavsaATetiy > pandanlanau RSWho

™

"8, RLinx Classic Gateway - RWho - 1 =B =
Edit’ Communicationg’ % Stati Wm Help Nty & A

e Er T S e
P ol

Eﬁ_.j Browsing - node 192.168.1.26 found .~

=& Workstation, BILLY-PC ) ‘ g
&£ Linx Gateways, Ethernet ; | 0=
B2 Spider_Project, Ethernet - ‘ 192.168.1.10 192.168.1.26
-5 192168110, MicroLogix1100 : Micrologiw.  Spider P

=] 192.168.1.26, Computer, Spider_P

For Help, press FL [ INum | [12/09/16 [0731PM
)

JUT 3.22 niviauansanuznisiwensiegUnsalluiaiedng



3.8 mM3dgulusunsuAIvAuNIEUIUNITLUUABLTaY

3.8.1 MIAS1aTAIAIUSHATY -

3.8.1.1 WaAlUsunsu RSLogix 500 > idenjuiitead: Bul.1763 MicroLogix 1100

Series B > Communication setting Driver: \@en Driver Ethernet Mia@3140ua1n 49. 3.6.2 >

OK

lﬁle View Curnrn Tacls Wmdm Help

DWH EIE
[oFrLnE 4]

(£ RsLogax 500 CEie = B B l
|
\
|
|
|
|

Hicrologix 1500 1LSP Series B

Hicrologix 1500 ISP Series A

Micrologix 1400 Series A

Hicrologix 1200 Series C (1 or 2 Comm Ports)
!mrelogm 1200 Sﬁnss B

= 0 im= B
H!.DIOI.DQJ.I 1100 Ser:tes A
Logix 1000
icrologix 1000 DK—485/HDBIave
{1 Logix 1000
4-115 VAC In. 16-RLY Out
! 1747-L40B 24-115 VAC In. 16-TRIAC Qut
~ 11747-L40C/F 24-DC SHK In. 16-RLY Out

Pwmu Node: " Heﬂy Timeout:

Ui 3.23 wifslsunsy RSLogix 500

AN3199 3.2 N3AIRUAAT Program Files

Program Jump To Subroutine

Files Na.me SBR File Number | : RS pHEATS ;
3 ; Al LES ~ Analog:Input

4 SCL/AI U4 S_caling Analog Input to PID
B PID U5 ~ PID Control
6 SCL/AO U6 Scaling PID to Analog Input
7 AO u:7 ~ Analog Input
8 ON-OFF U:8 On-Off Process Control




A9 3.3 NS5AvURAT Al AU AO TuwsaznsEUIUNIS

39

Process Program File Function Block Source Dest
Al MOV 1:1.0 N13:0
' AO MOV N11:0 0:1.0
Al MOV :1.1 N17:0
: AO MOV N21:0 g1
A9197 3.4 NA3rinvuRen SCL/AI fiu SCL/AC Tuusiasnssuiunis
Process Program Function Source | Rate Offset Dest
File Block
SCL/AI L N13:0 6563 -4096 N10:0
: SCL/AO SCL N14:0 | 15238 6241 N11:0
SCL/A SCL N17:0 6563 -4096 N18:0
? SCL/AO SCL N20:0 5238 6241 N21:0
A5197 3.5 nstvueeniiled File Tuusiavnszuiunis
. Control
Process | Program File | Function Block | PID File | Process Variable | \/iiaple
1 PID PID PD9:0 N10:0 N14:0
2 PID PID PD19:0 N18:0 N20:0




AN5197 3.6 N1IANUA Tag Name

Tagname [tem
START PROCESS1 B3:0/1
STOP_PROCESS1 B3:0/6

COIL_PROCESS1 0:0/0
START PROCESS2 : B3:0/2
STOP_PROCESS2 ' B3:0/9

COIL_PROCESS2 0:0/1

EMERGENCY B3:0/0

3.8.2 N1Sd@3 WlazATUAAEIU System

3.8.2.1 AANYINT LAD 2 > Rename saa@idiy SYSTEM s Enter > ABAYINT

Program Files > New > #3%® Program File WagmuuaAA@TLR11e > Enter

& RSlogix300 - UNTITLED ﬁ”h B\t 2 72

{ﬁlz Eﬂ’n V’zw Sulch Cumrm Tnnls Wmdow Hdp
{
D G-" =} | £ T E‘

c_u.:-} £33 )ﬂ’ - ﬁ“h ‘k @L@m

Y I DJC—' e o]

FFUNE No Fclcm B mmmmmmmmm E]
No Edits i Fotces Enabled [ it
Driver: Spd- Project Nd‘ od, ALY IX FeMisc £ Fee Shitvsequencer ) Program Control ] |
el A GIT R B o> AT 4 = =
s & = ASAEIL ® S ANZE & Ehr
f fendetdd o WS = el
=& Proect 3 ¥ =
-] Help |8 oooo; ';p']'o&bm tine |
{3 Controter 1% . 4 SER File Neeber (NN —
§ Controrer Properies 5
(} Processer Status A
1O Function Fles Tl oody C(END)
U 10 Configuration | 4
@B Channel Configuration |
o S =
B svso- New...
2 f:s; UnHide
) (] Data Fies Verify Program
E Cross Rel Proputics.,
(e B ) | S e A N
O 1-weut
[ sz2-s7atus
[ B2-Brary :
0 7e-mer 2 ; <|5tH
ot siellhy s v INFie 2 £ Jed | v
For Help, press F1 (0AT000 26D [FEAD [Diable. = Al

JU# 3.24 masauazivuaaIu System
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3.8.2.2 manvatden Insert Rung > AdnwaulASesile Program Control > JSR

(Jump To Subroutine) > JSR File Number: AM#UAAININATTIE > Enter> Verify Project

5] | $51A02 - SYSTEM =EE)
BR =]
B3 ey 0000 Jump To Subrostine =
& {2 Controber SBR File Nombar U3 b=
(= {1] Program Files
SYS0- ’mum
B svs1- o001 Jomp To Scbrostine
7 ; R 08
& L3-a
# vos-scum g

# Los-m B30 ISR
0002 —dzh——_M—i Junp To Sobronting '—
: LApg-scimg o SHR Fils Nober us
LADT - AD

& LAD 8- ON-OFF
(-] Dsta Fikes

[
Jornp To Sebrostine

i it 0003
[ {Z3 Data Logging SBR File Number us
{Z3) RCP Configuration Files
(] Force Files
(3 Custom Dsts Monkors. 0004
@ Custom Graphical Moniers
i Recipe Monitors |
{3 Trends J5m
{2 Dalabase M1 ooos Jump To Scheoutine
% SHR File Nomber us
0006 CENDD—| ¥
| LATpI\ svsTem £SCURM KD £owor £ AR SeURG AAll | | o
o T AT .

;a:‘lJ“?i 3.25 NM3A319@W Jump To Subroutine

3.8.3 NsasLazAmuAA1a@Iu Al (Analog Input)
3.8.3.1 Adn Program File LAD 3 - Al > ARAY77La00 Insert Rung > AANWAU

LATeYlIden Move/Logical > Ldan MOV > AuARIAILATSIE > Enter > Verify Project

Je— e — N AN e I WP NG s T
R ae= = SRR T SAW. O o BIOF VoA g & Ao
= {3 Project b NOV B
= (] Hep 0000 Move b
m-{E] Controler ) L Soorce Z;-: i
-. I 25976<
£ (2] ProgramFiss | - Dast N130
B svso- f 235976
SYS1- & & @ |
A LAD2-SYSTEM \ o
0001 - Move b
& LAD £ - scual i Sovrce 111
& Los-ro B ;‘537‘§<
" t N1
z LAD 6 - SCLIAD Gt
LAD 7 - AD
& LAD&- ON-OFF )
& (& Data Files
= 0002 END D—of
@ (2] Data Logging . )
{Z3 RCP Configuration Files
& (I Force Files
& (2] Custom Data Monitors
@4 Custom Graphical Moniors,
&8 Recipe Monitors |
23 Trencs !
& (2] Database |
|
b |
¢ | »[\SYSTEN £ SCUAI £ PD L ON-OFF \ Al {SCUAD £A] < | 3

31]17'; 3.26 NMIAITNUALAMUAAIEIU Al (Analog Input)
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3.8.4 N138519aZNMUAAEIU SCL/AI (Scaling Analog Input to PID)
3.8.4.1 AN Program File LAD 4 - SCL/AI > A&inw714@8N Insert Rung > Aan

waulATesilaldan File/Misc > 1@an SCL > MUUAAIAILAITN > Enter > Verify Project

) | 7S LAD4 - sCL/Al GifEirE=]
——SCL -l
0000 Seate -
{3 Controker Source ‘2;_1:7‘;( g
£3589 Program Fles d Rata[10000] 6363
SYSO- §563<
SYS1- Offast 4035
-2096<
- 5Y!
& LAD2-SYSTEM o e
& La03-n 12553¢
”
4 LaDs-PD =
A LADE-scus0 poee it
# Lo7-80 Sourcs 170
& LaD 8- ON-OFF 26328<
- Rate [110000] £563
B airrlon 6563¢ |
(3 Data Logging Offaat 03¢ |
{23 RCP Cenfiguration Fites 2086 |
s (21 Force Fies Den ws0 [
- < |
-{Z] Custom Data Menitors |
(@ Custom Graphical Monftors !
(@ Recipe Monitors
3 Trencs 000 END J—]
[+ (] Database
H
E
[ S1FINEVSTEN ), scLiat (PO AORGFF {ATA SCURD AAY4 | | o

g‘Uﬁ 3.27 MsasakaziunfIdIu SCL/AT (Scaling Analog Input to PID)

3.8.5 Nsas LAz mUAAIEIuleR (PID Control)
3.8.5.1 A@n Program File LAD 5 — PID > m@in¥11t@en Insert Rung > AANUAU

iATesiiaidon File/Misc > 1@aniiled > MUUARIAINAIIIN > Enter > Verify Project

e r == ol Gl A e 16~ S 4
BPDER PR, [ o g trws. e £ 8RS b L
£ {2 Project —FD — -
E-{E] Help 0000 P —1.
- (2 Controller
{20 Program Fies : Control Varable N4
g Syso- Satup Seraen <
SYS1-
& LaD2-SYSTEM e ity Lo
& Leoz-a 0001 D —
# LAD&-sCUAI E PID File D150
¥ : Process Varable  N180
Control Variable N20:0
oo H - e ™
& LoD E - ON-OFF
|20 Dats Files
®-{Z3 Data Logging
{23 RCP Configuration Fikes

0002 EXDD—|

@-{E3 Foree Files
- @ (I3 Custom Data Menitars
{E@ Custom Graphicsl Monitors
(&3 Recipe Monitors
(i Trends
& (I3 Database

{[ ¥ I\SYSTEM £ SCUAI ) PID AON-OFF L Al {SCUAD AA] 4| | . v

JUT 3.28 n1sasiauazimusArduiiled (PID Control)
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3.8.6 N1sassaziuadIu SCL/AO (Scaling PID to Analog Output)
3.8.6.1 MAN Program File LAD 6 — SCL/AO > A&NYILE8N Insert Rung > A@n

wauLAsaslalaan File/Misc > 1d0n SCL > MUUAAIAINAISTN > Enter > Verify Project

[ | 95 LAD 6 - SCL/A0 ellEli=]
=5 Proget — -
w5 Help 0000 Saale —
&-{Z3 Controler Source ;;1;5( .
-3 Progrem Fies ' Rate[10000] 15238
i Syse- 15238¢
SYS1- Offsat 6241
& Lanz-sysTEM = \fl:;-};
4 1032 25470
4 LeD&-scual
& La0s-PO
e |, P e
& Le07-a0 Source N20:0
A LAD & - ONOFF 8158<
(53 Data Fies Rata [/10000] 3:3:(
-(Z3) Data Legging Offsat 6281
{251 RCP Configuration Files 6251<
(] Force Fies § Dast :‘;-2-}3(
(2] Custom Dsts Moniors 8 B
{88 Custom Graphical Monitors t
{@8 Recipe Monkors.
(&3 Trends o002 CENDD—
[-() Database
=
| [ATR INSySTew £ SCUATK P {OW-0FF L AT) scLiao £A] 4] _| v
gr oo e L r A 7 S a s

gﬂﬁ 3.29 NTaTLaZAMUAATEI SCL/AO (Scaling PID to Analog Output)

3.8.7 n1saATNLAYA1UAAIEIU AO (Analog Output)
3.8.7.1 m@n Program File LAD 7 — AO > AaN¥1ta8N Insert Rung > AANWAU

tn3iialian Move/Logical > 1Hon MOV > AMuuaAMILA1S1e > Enter > Verify Project

Wsenen. (o | G WP 0m Ao o LA S ==
=3 Project % £ AIOV
&[] Help Move —
(&3 Controler Source ;\'I’Z_D
S ooy os w010
Srsb- 28877<
B svsi1- -
& LaD2-SYSTEM -
Y NVLER VI 0001 Move —
& 1ana-scuan Soures W20
& Le0s-pPo
# LaD6-scuso
& Lan7- A0
# LsD 8- ON-OFF
® (] Data Fies i —
& (] Data Logging -
(ZZ] RCP Configuration Files
- (L] Force Files
& (L] Custom Data Wonitors
@ Custom Graphical Monitors
(£ Recipe Monitors
12 Trends
® (L] Database -

-

[4T»INSYSTEN £ SCUAT P AOI-GFF A AT XSCUAD hA{[4] | C

gﬂ‘i‘i 3.30 N13aSNuaEAMUAAIEIU AO (Analog Output)



3.8.8 ANSASLATAMUAAIEIL ON-OFF (On — Off Process Control)

44

3.8.8.1 AN Program File LAD 8 — ON-OFF > A@n92L88n Insert Rung > Adn

wauLAIeslaLann User > Laandgydnwal: Examine if Closed, Examine if Open, Output

Energize > MWUAAIAINAITN > Enter > Verify Project

| | ?SLADS -- ON-OFF SEiE=]
=L _ e
B B30 B3:0 B3Q [ |
0000 & = == B s T
B 1 (] o [
B Bl 1763
. COFEROCESSEN
B o0
S
L2 |
& 0
. Bul1763
:
. [STAPT EROCESN  WSIOQPPROCEST [TEMERGENCY! [con PROCESS? |
= B30 B3:0 B3:0 o0
4 Levs-scusD 0001 & s o e e eI
# LaD7-A0 . z s 0 1
y BLAD G- ON-OFF . BT
| (53 Da . | COIL_PROCESSE |
@B ‘,J ts Files i 0:0
®- (] Dats Logging . = =
{£3 RCP Configuration Fles. &
@ (I Force Files % Bel 1765
@ (23 Custom Data Monitors T
Custom Graphical Meniors & 0og2 END D—
{@ Recipe Monitors
(& Trends s
& () Database
|
o
) -
| TN EYSTEN L SCUAT A PD ) ON-OFF AT A SCUAC AAll«] | y[
= e gms N AT WW 4 RS T  ATVETWER R B N £

sUfl 3.31 msadsuazimuaf@Iu ON-OFF (On - Off Process Control)

3.8.9 M5 Download lUsknsuasiunwead

3.8.9.1 Verify Project > P8 Comms > System Comms

ﬁ ‘System Comms...

© Who Active Go Onfine .
Go Online

Upload...

Download...

" @[3 Controber
={Z] Program Files
B svso-
B svs1-
#& Lap2.sv

EEPROM...

Histogrém

IR Ao | Y SR cor| [l - » -
LA S Y Sy SOC DR e - 9 -|

IE <> W o A ans F

Els Timer/Counter d Input/Output SC_OIEIES

e

|
& 1a03-a E
& LaDsoscua
# Lans-PoO B0
& LaD6-scuac
# Lao7-20

#. LAD E- ON-OFF

=0 Fi d
& () Date Fies p—

TSR
Jemp To Subroctine
SER File Numbe: UsS

Cross Reference
[ oc-outrur

0 (S

D sz2-staws 0004

R
Jump To Scbrostine
SER File Number wE

-

D e2-Bmary

= 3o

[RTEI\svsTEm /7

Jomp To Subrostine
| SBR File Numbar 73 ~| 1§

e
, Select Driver, processor address, etc.

3U17'i 3.32 113 Download Tsunsuadluiiiead



3.8.9.2 panLdanAioad MicroLogix 1100 > Download > OK

L

Communications
IV &utobrowse 0K

tation, BILLY-PC Cancel

nx Gateways, Ethernet X Help
; e

der_Project, Ethernet ®2192.168.1.26 Computer Spider P

192.168.1.10, MicroLogix 1100 Onine

192.168.1.26, Computer, Spider_P

f Upload
Download

£ sl j *

Current Selection———— s e N Reply Ti E
Server: RSLink AP Driver; Spider_Project Sps ety
Node: [0 Decimal (=0 Octal Type: SLC500 ! [0 (Sec)

| T e g gl T A\ | s 2 I Apply to Project

JUN 3.33 n1sideniieadiifesn1s Downtoad TUsungy

3.9 NSAIMUAAIIN IS INeS

3.9.1 Wiring Diagram

L
S1 S1
Tl ; T2
52 52
Load Load
Pocessl Pocess2
+ cT1 I Vi VZ + cT2 ]
Power meter KM-07
N
N,

5U#1 3.34 Wiring Diagram vediwiesilnes



[N Jvs fwaf v

[CS- C3+| C2-| C2%| C1- | C1+

JUN 3.35 dudsenau Input uag Output aamIBsilnes

3.9.2 M3fiviuaA1 MODBUS Address

A9 3.7 NSINRUAAINISADAITVBLNINGIIWDS

Data 8 bit
Parity bit . :none
Start bit . C 1hbit
Stop bit _ - 1 bit

Program Address _ 1 to 247

46
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3.9.2.1 nadu V/I uae P-1Q > na P-1Q Wle Next > Addr > na V/I e P-30

WauSuA1 > 0001 > naYy /I uag P-10 Wetufinnsmaa

gﬂﬁ 3.36 NN15N1UAAT MODBUS Address

3.9.3 MsfvuAA Baud Rate :
3.9.3.1 naUM V/I wag P-10 > nm P-10 tile Next > bAUd > na /I vi3e P-30

\WeuTuen > 9600 > navy W/ uae P-10 ioUuiinnnsnse

gﬂi?'i 3.37 N15A11UAAT Baud Rate



394, nm"i‘iamiaﬁ’u Converter RS 232 to RS 485

A
Converter
RS232 to
R5485

X RX X RX > RX
KMO7 KMO7 KM07

Uil 3.38 nsifeusiodu Converter RS 232 to RS 485

3.10 N158319LAAIAINISEBE1S Modbus RTU

3.10.1 MsaslazAIAn Chanel
3.10.1.1 DalUsunTu Kepware > Aanu1fives Chanel > New Chanel

F‘L P -f&;..’ - Runtime

P W e =

|| File \Edit <View Tools,_Runtime \ Help; -

A Lape BRSNS B & /77 |
@& Chennell Cha.. / Driver  Conne.. Sharing  Virtual ..
14 Cha.. Modbu.. COM5  No None

i ‘5? New Channel i

[ & &

Cate Time Source ' Event i
1)9/12/2016 16:13:27 KEPServerEX\Runtime Cennection Sharing Plug-in ¥5.21.112.0 |
A 9r12/2006  16:13:27 DDE Unable to start NETDDE. Please make sure that NETDC - |
s onumss e s s s A
Ready Default Use--rm-C-I;nts: 0 Ac;:w:t_a.gs: 00of0

5Ufl 3.39 nihsnslusunsy Kepware
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2 1
@ =4

3.10.1.2 #1998 Chanel > Next

A channel name can be from 1to 256
h inlength.

quotations or start with an underscore.

5Uil 3.40 msad1e Chanel

3.10.1.3 [donluslareantdlunisaeans Modbus RTU Serial > Next

;Jﬂi'?'i 3.41 N13meA Chanel
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3.10.1.4 1d9n Network Mode 1 Load Balanced > Next

i,

e Edit- View:* Tools Runtime:~ Help

NS ARBME SR s aax|E

& &} Chennell | Cha../ Drver  Conne. Sharing Virtual..

3.10.1.5 Connection type t@9n COM Port > COM ID \&an Port USB fifnda
THhSeusefugunsal > Baud rate = 9600 > Data bits = 8> Parity = None > Stop bits =

1 > Next ( glfainasi 3.6)

| Selsct the hardware device type to use for data
| communications or "None" for an inactive connection.

- '-|! atNETiZIEi_,:l
Cancel | [ | (I

[ocBack ][ Neax ] |



o v oA P = a dAa¥ a
3.10.1.6 MPRUANTITLALADULLBDNITADANTINAUVDHNANATR > Next

[ File Edit- View Tools~ Runtime Help =~ =
Jﬁdll@.f Jﬂl"l ﬁx[@
E]i;]Cha"Mn ‘Cha... / Driver Cenne.. Sharing  Virtual ...
|| % Cha. COM5 _ No

Check "Report communications emors™ to have any port
level emors posted to the event log.

Check "Close connection when idie” to force the serial
cannection to close when not in use. The idie interval in
seconds can be spacified in the edit box below.

{

35U 3.44 Mwuarnsuiaeu Error

3.10.1.7 l@®n Write only latest value for all tags > Next

CunnL Sharing  Virtual ... |

Ywme«tdinwﬂummmasm ]
this channel. Sdtlaonmzmonmeﬁwdmd
writedoread duty cycle below.

Note: Wiiting only the latest value can affect batch
processing or the equivalent.

Optimization Method
) Wiite all values for all tags

() Wrte only latest valu for non-boolean tags
@ Write only latast value for all tags

Pefom 10

= wrtes forevery 1read

5U# 3.45 fmuagduuums Update oya
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3.10.1.8 avIadouTioyantsise Chanel > Finish

& Channell | Cha.. /| Driver Conne... Sharing  Virtual ...
| % Chs.., Modbu.. COMS5  No None

3.10.2 NMSA519LAYAIAT Device

v
ol

o N L T\ | |1 A |
3.10.2.1 mantaan New Device 1 Chanel 1@37199U > #1498 Device > Next

& Channell | New
= 5! Channel2 | o
L crier W) g s nams e bR 110 256 charcas”

in length.

i rstart with an undersce

[ Hew -

e WUENERIIE | e

"Unable to start NETDDE. Please make sure that NETDL -
| v

Default User  Clients: 0 | Active tags: 0 of 0

5UM 3.47 n13a5139uagR3e1 Device

52
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3.10.2.2 Device model 1&an Modbus > Next

Vm @ Channell
= & Channel2 ||

Select a model that best describes the device
defining.

3.10.2.3 Device ID 1@8n Modbus address 9aan1nasimes > 1aan

Decimal > Next

Jis
EPCI’mmEI]. Ne
&

Channel2

{7 click tg 2 g Mdeviceywmmm hemlﬂ'uppedas .
—~ i:utafamwnkddcﬁus In order to communicate
- Ihedmdca: !Mbeaadgwdaui:pem

3
=]

Mdmmtdmfﬂﬂudedcsmay:damhm
& "Network ID" or “Network Address.”

H‘*’—]?_ - |

16:13: DDE . . " Unable to start NETDDE. Please make sure that NETDC - (i
m site - i J 3
Default U:r Clients: 0  Active tags: ﬂo‘fﬂ

- 3UM 3.49 m3fimua MODBUS Address maaqﬂﬂsﬁﬁﬁmmﬁrﬁama



3.10.2.4 paniden Use default Modbus byte order > Next

m,@ Channeﬂr
=1 @ Channel2 |

(The driver can be configured with different
settings for sach device.

Referto the online help for assistance.

(] Use defaul Modbus byte order
[77] First word low in 32 bit data types

[*| First Dword low in 64 bi data types

[7] Use Modicon bit ordering (bit Ois MSB)

[7] Treat Longs as Double Precision Unsigned Decimal

[cback J{ Mot ] | Conc b,

ease make sure that NETDC -

-

L3

Ui 3.50 M muaTInAYeLteya

2d0.2.5 m*r«aaau%’ayjan"ﬁﬁam Device > Finish

Unable to start NETDDE. Please make sure that NETDC
sl *
i DEquRUSe Clients: IJ Aetags: DI'D i

i : n’.’l 1 . c‘ 2/
JUN 3.51 uanssieazi@ennisean Device Niad1auasa
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3.10.3 n5a¥19 Tag Name

3.10.3.1 AAnUT Device dan New Tag

@& Channell | TagMame [ Address DataType  ScanRate  Scaling Descrig
= @ Channel2 | #4 Click to add a static tag. Tags are not required, but are browsable by OPC clients.
[E3  New Tag Group
¥3 NewTag
Import CSV...
Export CSV...
& Cut Ctrl+X
23 Copy Ctri+C
K Delete Del
Diagnostics
5 Properties...
ﬁ &5 I B e T " +
Date T Time Source Event iy
(1)9/12/2016 16:13:27 KEPServerEX\Runtime Connection Sharing Plug-in ¥5.21.112.0 E|
| 3\ 9/12/2016 16:13:27 DDE Unable to start NETDDE. Please make sure that NETDC -

3.10.3.2 #1380 Tag Name > fwuaa Modbus Item > OK

e gra view, s
-
>

® @ Channell
= E1'-l Channel2
m Device

oot o

|
1 C&tmss: Read/Write -
Scan rate: iao—: milliseconds
Nohe:Trisscanrahelsappiedfbrmn-OPCcimté.Itmiyappiesto
OPC dients when the device scan rate mode is set to Respect tag
=P
7 -
(D9/12/2016 : i i st | Y
A\ 9r12r2016 TTTDDET PRI Urable to start NETDDE Pleace make sure that NETOC -

|

FESESEANE oSS TR VPR LB B S P A e R R RS R e T

5UT 3.53 N15A%%8 Tag Name uagAmua ltem
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3.10.4 ﬁdﬁ’]ﬂﬂi%’ﬂ—ﬁﬁﬂ:ﬂ'aiw’hﬂ Kepware wag Wonderware Intouch
3.10.4.1 N135a319 Alias Map > Aan Edit > 1@an Alias Map

=)
e e e
Conne.. Sharing  Virtual ...
d - u.. COM5 Ne None
Ali o i
jlimsMap. =Siae i . COM1 No None
& Cut Ctri+X !
|
=3  Copy Ctri+C |
k
% Paste Ctrl=V I
Select Al Cll+A |
|
X Delete Del ;
"'j‘ Properties... i
t i
|
fl 1
| |
|
It {
| 1
1 |
? |
i
i
i
oofo | ||

5Uil 3.54 msaia Alias Map

b
as

3.10.4.2 fiaT8 Alias Map > OK

|| Tlshow system tag groups

31]'*?} 3.55 nseede Alias Map
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3.10.4.3 wwana Alias Map fit51a313%u > Close

/| Mapped To

Channel1.Device 1

U7 3.56 viiEnsuans Alias Map Na5196e59

3.10.4.4 \Walga1u Fast DDE /Suite Link > Aan File > Project Properties

I Import G5V
i Export CSVok

Project Properties... 3

f 1 Ci\Users\...\Desktop\modbusttu
| 2 C\Users\billy\Desktop\111

Exit

;f

i !
R
|| Edit the properties of the current project. Default User  Clients: 0  Active tags: 0of0 | E
T e S ST

sU# 3.57 msialdfanu Fast DDE /Suite Link
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3.10.4.5 A@An Fast DDE /Suite Link > Aantdan Enable Fast DDE /Suite Link

connection to the server

> fis¥fo Application Name > OK

¥8 KEPServerEX - Runtime

File:Edit « View  Tools

'OPC DA Compi |

OPCDA Settings |

General

: oPCUA_ | |
FastDDE/Sutelik | OPC.NET . | OPCAE |  ThingWoor | |/

Note: Server Runtime may have to be reinttialized for changes to take effect.

[¥] Enable FastDDE/Suitelink connections to the server

Application Name: ~'server_runtime

' | Default User Clients: 0 'Active tags: 0 of0 |

5UT 3.58 wihsing Fast DDE /Suite Link

3.10.4.6 faAlmuelunas Runtime > pdnvafilerew Kepware wth Desktop

Window > setting > Runtime Process > Selected mode \&an Interactive > Apply > OK

4}

Configuration | M
E !
| Start Runtime Process | o - log Redirect. L__ User Manager |
| | D b ) UserManager
Stop Runtime Process i il Administration _Configuration Runtime Process
Reinitialize i
|

| Reset Event Log...

Settings...
QPC UA Cenfiguration

OPC .NET Cenfiguration

License Utility

Help

|
l Quick Client
| Support Information

| g KemmrixSeiﬁn‘_i; e g:... ‘\q\gj//

The server runtime can operate as a system service or run interactively in a specific user
session. Changing this setting will cause the server to restart and will restore

f
| h Process Mode
I

|

1

| user-configured DCOM settings to default. R |

If this PC has more than one CPU you may limit

Check the following box to run the
execution to one or more specific CPUs from

server process with the high

priority dassification. S the list below.

Customize...

Uil 3.59 darlnualunts Runtime -




3.10.5 N5 UalE99 Runtime

3.10.5.1 aginlaAgu Quick Client wauLYAUUY

= & Channell Tag Name Address DataType  ScenRate  Scaling Descrip
i !
K [ Devicer «d ct-ratio 30081 Werd 100 Nene
! & q: Channe.ll | @dline frequency 30003 Weord 100 Nene
" [ Devicel || “dprocessl_active power(hi) 30016 Leng 100 None
| #d processl_apparent pow... 30028 Leng 100 Linear
| & processl_current 30010 Word 100 Nene
@ processl_power factor 30013 Word 100 Nene
| &1 processl_reactive power.. 30022 Leng 100 MNene
| & processl_voltage 30004 Word 100 Nene
&1 process2_active power(hi) 30018 Leong 100 Nene
] process2_spparent pow... 30030 Leng 100 None
] process2_current 30011 Word 100 Nene
& process2_power factor 30014 Word 100 None
] process2_reactive power... 30024 Leng. 100 None
el pmr:ssZ_vo!taga 30005 Word 100 None
"
ﬁ ’ ¥ L T R T | ) o g e | - b
Ready S BT © DefaultUser ' Clients: 0. Active tags: 0 of0
===

53U 3.60 n1ailalan Runtime

3.10.5.2 adniden Chanel Mlt91U > Aandan Device MLYITU

= B e
s o k- U

Filey-Ecit - Vigly [ ools® Help - S N SR ) AT e AE !
D e @ $REX

11 Kepware KEPServerEX.V5 Ttem D | Date Type | value | Timestamp | Quality | Update Co...|

& system @ Channell Devicel.ct-ratio Weord 0 042450 Good 1

{E Channell, CommunicationSerizlizatio | @ ChannellDevicelJine frequency Word 4996 04:24:07539  Goed 38

[ Channell,_Statistics @ Channell Devicel processl_active powerfhi) Leng 1077000 04:24:13.740 Good 16

(@) Channell, System @ Channell Devicel.processl_apparent power(hi) Double 1855 04:24:13740  Goed i

u’g @ Channell Devicel processt_curent Werd 8 04:2244617  Good 1

(@ Channell.Devicel. Statistics @Channell Devicel processl_power factor Word 10090 04:22:14 517 Goed 1

(@ Channell Devicel,_System ‘@ Channell Devicel process]_reactive power(hi) Long 0 04:22:14 517 Goed 1

@ @ Channell Devicel processl_voltage Word 28 04:2414375 Good 85

€3 Channell Devicel process2_active power(hi) Long 1534000 04:24:12.735 Good %

) Channell Devicel process2_apparent power(hi) Leng 2632000 04:24:12.735 Good 82

D Channell Devicel process2_cument Word 1u 04:23:04.942 Good 5

@ Channell Devicel process2_power factor Werd 10000 04:22:14. 617 Good 1

@ Channell Devicel process2_reactive power(hi) Long 0 04:22:14 517 Good ak

@S Channell Devicel process2_voltage Word 22 04:2424.775 Geod 92
| B i (N B3 r n I+ |
| Ready Item Count: 132 /||

sUn

3.61 WNH1MERAINTS Runtime
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3.11 mslgaulusunsy SMC (Systems Management Console)
E o m‘ia%"NLLaxc?m‘jﬁﬁh Device Group
3.11.1.1 Walusunsu SMC (Systems Management Console) > Afin DAServer
Manager > Default Group > Local > ArchestrA DASABCIP.4 > Configuration > AANw777
PORT_CIP (lunwgn Rename 1ufn31 PLC) > 1ian Add ML_EN Object (§lda1uaunse

Rename ML_EN Object léiiielstiresonislda)

File  Action View Heip

ew 2@ =8l a

@ ArchestrA System Management Console (BILLY-PO) || Component Version S — |[Actions
= | [
C '_‘f.“s;;“r;“?“ || Eloasasce 0679.0527.0000.0000 ArchestrADASABCIPA v
<4 s ’L” I'””“ || EEloasascIP [shei 0985.0007.0000.0000 |
‘ ﬁ‘imhmm s ‘ [E] Original DAS Toolkit 0798.0000.0000.0000 }
af Y ; d |
s £ Configuratian | [f] DasEngine 0875.0466.0000.0000 |
e |l F]Pluginope 0875.0222.0000.0000
A T T jmDDESL 0575.0222.0000.0000 |
Log Viewer Enable/DisablePLC

AddENB_CLX Object |
#Add ENB_FLX OEject :
Add ENI_CPLX Object

| Add ENB_CPLX Object |

Add ML EN Object

Add SLCSO0 ENObject

=5 R - - " |
o e il R ) e R 'J

Help

|

|

| \
(.

= o el o
3UN 3.62 M3 Port Niazlideanstoys

3.11.1.2 adn ML_EN Object (lunngn Rename lhiduselualagldria

AB_micrologix1100 tiielappndesiutaguiivead) > ldiau IP address vasiiuoad

File ‘Action View Help
as| 2[EXIEED
@ ArchestrA Syztem Management Console (BILLY-PC) | "
e DAS!N;MAM‘]H g ! 2 B "1‘ Node Type: MLEN Delimiter: . -
4 B Default Group
4 H Local
4 [@ ArchestrA DASABCIPA
+ 4 Configuration
« P Processot Type:  MictoLoga
/& AB_microloghd 100 -
Log Viewer : Host Name:  [[ERRE000]

Reply Timeout: |19 s6c
| Connection Timeout: {2000 msec

! UseCIP Connection: ¥ [Must be enabled for MictoLogix 1100 and 1400)

Mavimum CIP Connections: |1

Actions
=9 | AB_microl.. ¥

| AB_micrologix 1100 Parameters | Device Groups | Device Ttems
|

! g‘dﬁ 3,63 N3%aen Device Group
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3.11.1.3 Adn Device Groups > AANTNAITN > Add > 619iB Device Group

(welidiladedumsaaluteieaiulio Ethernet Driver) > Adn Save filaAousuwuY

File ~Action  View i'ldp
e 2@EX!
@ ArchestrA System Management Console (BILLY-PC)

» [B] DAServer Mznager
4 5 Default Group

H1  Node Type: ML_EN

Delimiter: .

+ B Local B _micrologix 1100 Parameters  Device Groups | pevice Ttems |
4 [ ArchestrA DASABCIPA == 5
nfiguratii . Mame - |Updstelntervalfms) |
s = =
o /& AB_micrclogid100
p Log Viewer

5U#n 3.64 nN15Aste Device Group

3.11.2 11585749 Device ltem

3.11.2.1 AAn Device ltem > ARAYIIAAI51 > Add > Ade Tag name (Tag

neansldaniikead) > item Reference (14 Item va1 Tag woad) > Adn Save NloAauy

UVINUU

File Action View Help,
| HE

k‘ :rc-h.e;"m Sy!‘te; Man
4 [E] DAServer Manager

t Console (Eli..l..Y-PG .' !33

Wode Type: ML EN Delimiter: .

Pl fé! Default Group ! — .
4 g Local | Mrnmummm I Device Groups  Device Ttems [
4 [ ArchestrA.DASABCIPA i
# A& Configuration * | Name - i LTbBﬁﬂmg
« APLc . . process1 ke PDR:0KC
/& AB_micrologix 100 | process1_loop_update PDS:0.LUT
] Log Viewer process1_mv PD2:0.CVP
I process1_pv PD2:0.5V
processi_sp PD9:0.5P5
| processt_start B3:0/1
processi_stop B3:0/6
process_td g.g:‘r_u
process1_ti :0.Ti
l | process2_coll 0:0/1
process2_ko PD19:0.KC
| | process2_loop_update PDI18:0.LUT
| process2_myv PD19:0.CVP
| process2_pv PD18:0.5PY
| process2_sp PD19:0.8P5
| process?_start B3:0/2
| pProcess2_stop B3:0/9
| protess2_td PD19:0.TD
1 process2 i PD1S:0.Ti
| process_emesgency B3:0/0
| pump_101_status 0:0f0
| pump_201_status 0:0f1
3 4 i i e
|
|
|

53U 3.65 N334 Device Item

|| AB_microl.. ¥
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3.11.3 MaUnldeu DASABCIP.4 DAServer

3.11.3.1 AANY7 ArchestrA DAServer > 1ian Activate Server

File Acton View Hep £
e» 2@ - EEE ; . i
@9 Archestrh System Management Console (BILLY-PC) || Component Version
a [B] DAServer Manager
% @ Dt o [Epasagcp 0679.0527.0000.0000
sl P 5] DASABCIP [Shell] 0935.0007.0000.0000
By = e [£] Original DAS Teolkit 0798.0000.0000.0000
b JZ Configur  AdtivateServer i 0875.0466.0000.0000
& [ Log Viewer Configure As Service > 0875.0222.0000.0000
0375.0222.0000.0000
View 3
Export List.
Help
i i LT =4 = A%
Activate an inactive server e e S LA O e R e e %

5Uil 3.66 n1Ualfa1u DASABCIP.4 DAServer

3.12 n136519 Spider Diagram f28lusunsy Wonderware InTouch

3.12.1 Msas ez muaA1 Window
3.12.1.1 Walvsunsu Wonder ware InTouch > aanunilnawes Window >

New Window

=3 Unassi
=81 4 W
g New Folder...

16 - NewWindow..
New Script

Rename...

Delete

g‘l.l‘i"‘l 3.67 vuw9lUsunsy Wonderware InTouch
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3.12.1.2 #3A1 Window > Window Type: Replace > Frame Style: None > X
Location: 0 > Y Location: 0 > Window Width: 1366 (auauianiidauansqa) > Window
Height: 768 (M3 Uu1A%i10ULaRANE)

Window Type
@) Replace ) Dverlay
{ Fiame Style
| Single

) Double @ None

| [ITHeBar [ |Size Contiok

[ process
O process
-7 process
.

y ="
S ¢ 7o

3uR 3.68 msaiiaziaviuaa Window

3.12.2 N9asNkaziIMueA) Tag Name
3.12.2.1 AAn Tagname Dictionary > New > ¢ia%® Taename > 1dan Type >

AMuaANENa EU wag Raw > 1dan Access Name > muua@l ltem > Save > Close

fodows B 5wt b | | Mom @ 0cts ) - Dok Aame ek .
po .. Tpmmese. 4 i | '149«,-‘@@ Savel] D¢ |[Seiect ||| B30 [Cancel] [ Closes)
@-# Cenfigure B o e

4 Tagname Dictiond | Tagname: Ty e Iy Memory Iteger

% Cross Reference
Y
9 TemplateMaker | | L Groupc... [$5ystem

@ ) S0L Access Mana{ | Comment AccessLevel
@By sec [TllegData [T]LogEvents

& £ Appli

¥Readorky @) AeadWrike

| Initial V aiue: D_ EOETEE Lh L
| EngUnits:

I
|| I 170 Discrete
| I Indrect Discrete
il [ Memoty Integet
[T 170 Integer
il T Memory Aeal
I 170 Real

5UM 3.69 Msasuaziviuee Tag Name



A13149 3.8 NIMUAAT Tag Name dmsunsguiumsy 1

Processl_reactivepower

Tag Name Type Item Access Name
Processl PV Real PD9:0.SPV PLC
Processl SP Real PD90:SPS PLC
Processl MV Real PD0.CVP PLC
Processl EN Real 30016@long Power_meter
Process1l Kc Real PD9:0.KC PLC
Processl Ti Real PD9:0.Ti PLC
Processl Td Real PD9:0.TD PLC
Processl sp _max Real PD9:0.MAXS PLC
Processl sp _min Real PD9:0.MINS PLC
Process1 updataloop discrete PD9:0.LUT 7 PEC
Pump 101 discrete 0:0/0 PAC
Process1_Stop discrete B3:0/6 PLC
Processl Run discrete B3:0/1 PLC
Process1 Voltage Real 30004 Power_meter
Process1_Current Real 30010 Power_meter
Processl pf Real 30013 Power meter
Process1_activepower Real 30016@long Power meter
Processl apparentpower | Real 30016@long Power meter

Real 30016@long Power meter

64



A9199 3.9 N13AINURAT Tag Name dmSUnNTEUIUNSA 2

Tag Name Type Item Access Name
Process2 PV I/O Real PD19:0.SPV PLC
Process2 SP I/O Real PB19G:5PS PLE
Process2 MV /O Real PD19:0.CVP PLC
Process2 _EN /O Real 30016@long Power_meter
Process2 Kc I/0 Real PD19:0.KC PEC
Process2 Ti I/0 Real PD19:0.Ti PLC
Process2 Td I/0 Real PD19:0.TD PLC
Process2 sp_max I/O Real PD19:0.MAXS PLG
Process2 sp_min I/O Real PD19:0.MINS PLEC
Process2_updataloop I/O discrete | PD19:0.LUT PLE
Pump_201 I70 discrete | 0:0/1 PLE
Process2_Stop I/0 discrete | B3:0/9 RLC
Process2_ Run I/O discrete | B3:0/2 PLC
Process2 Voltage I/O Real 30005 Power_meter
Process2 Current I/O Real 30011 Power_meter
Process2_pf I/O Real 30014 Power meter
Process2_activepower 1/O Real 30016@long Power_meter
Process2_apparentpower | I/O Real 30016@long Power meter
Process2 reactivepower | 1/0 Real 30016@long Power meter

A19199 3.10 N13AINUAAT Tag Name #lY50Auie 2 AsEUIUng

Tag Name type ltem Access Name
Emergency /O discrete | B3:0/0 PLC
Line_frequency I/O Real 30003 Power_meter
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3.12.3 NMSA519WaEAMUAAT Access Name

3.12.3.1 @an Tools > Configure > Access Name > Add

5 InTouch - WindowMaker - EAUSERS\PUBLICYWONDERWARENTOUCH APPLICATIONS\ANAL_PROJECT =@ =]

onfigure

L& W'mduw\rlcwei‘L -

# Blarms

|4 Historical Loggf -

# Distributed Nag

|- # Wizard/Active)

# Alarm Groups |

P Access Names| il

4 Tagname Dictiona| §

% Cross Reference | M

| 4% TemplateMaker | i

-] SQL Access Manag
w-B sec

@] Applications

g‘dﬁ 3.70 1158519 Access Name

3.12.3.2 fiLoad Access Name > ﬁ‘ja"ilja Access > Application Name:

DASABCIP (gld91n fal 3.11.1.1) > Topic Name: #8 Device Group > Suite Link > OK

Access ble = |

Mode Name:

...... L
Borcationiliale. -5 s, BET Lo lal Bl e TR
DASABCIP ' ey
Topic Name: :

Spider_Project

Which protocol to use ;
() DDE @ SuiteLink ' Message Exchange
When'to advise server

) Advise allitems . @ Advise only active items

Enable Secondary Source

U

UM 3.71 MN919N15AMUAAT Access Name Uaafioad
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3.12.3.3 1wesimes Access Name > st Access > Application Name:

server_runtime (ﬂlﬁ’fﬁﬂﬂ foil 3.10.4.5) > Topic Name: %o Alias map > DDE > OK

Access power_meter
Node Mame: '

Application Name; Ealove
e alHOver

server_runtime

Topic Name:
Device_1
Which protocol to use
@ DDE ™ SuiteLink. Message Exchange

When to advise server
) Advise all items @ Advise only active items

| Enable Secondary Source

JUN 3.72 s Inmuae1 Access Name 989N 11385il003

3.12.4 n15a319n57%n Spider Diagram
3.12.4.1 dnltedasdloanuauaiadiasuein > as1adudee 45 a9dn

dnsefuliugudiviey

O T B g B0 (Bl <jps[Ele a LEAD S idisg [
Eilel Edit” View Amange-.Text | Line Special ' Windows Help I\N"ﬂ""f

P o | B ) (ml Wl A

0

ELEICIE S AR

U 3.73 nsaaduiBes (Slope)



3.12.4.2 pANUTLEY Slope > Animation Links (Buan Slope 7i1-4)

8]

O S @ o i (B s w2 A D PR e
File Edit View Amange Jed Line Specisl Windows Help L_ Runiime:

Tl

RERTE NG O FS AR S W eRaln] .41

Duplicate
Cut

Copy

Erase

Links
Rotate/Flip
Back/Front
Cell/Symbol
Substitute

Animation Links...

SmartSymbel

ELELLCLESER & R Setaall e il sl i e el SR G R RS 52

PR
Obiject type:  Line Prev Link 2 3
Cancel
Touch Links Line Color Fill Color Text Color
User Inputs ~ Discrete |
s Discrete. | PR A
| A L larm

I[ Sting ] (7] AnalogAlam |

Sliders Obiject Size Location Percent Fill

1[0 Verical | i = ~Height | [ Vertical | e

|[ Horzontal | [C[ ‘Width | [ Hoizontal | Horizonts
Touch Pushbuttons ~ Miscellaneous W alue Display
*) [ Discrete Value] LI Vishity | Discrete
T3] Action | E Blink

77 Show Window |
1 [ Hide Windaw |

(][ Disable

ClL: Toolip

gﬂﬁ 3.75 n13488n Animation Links Object Size

68
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3.12.4.4 Expression: fo Tag Name > Properties: (INuaAI®1101519) > OK

| | 0K
| Dbject type: Line Prev Link Mext Link
Obiject Height -> Analog V alue
Expression:
0K

Propetties
Value at Max Height 100 Max % Height: 100 Clear
Value at MinHeight: 0 Min % Height: 0

Anchor
O Top ) Middle @ Bottom

JU# 3.76 msfimuaf Animation Links Object Size Properties

M39% 3.11 NMsAMuAAT Properties 989 Spider Diagram N2UUN15H 1

Animation | Value %
Slope Tag Name R Anchor
. Object max min max min
Size
Proceesl PV Height 0 100 0 100 | Bottom
: Proceesl SV Width 0 100 0 100 | Right
Proceesl PV Height 0 100 0 100 | Bottom
’ Proceesl MV Width 0 100 0 100 | Left
Proceesl EN Height 0 1 0 100 | Top
’ Proceesl SP Width 0 100 0 100 Right
Proceesl EN Height 0 1 0 100 | Top
’ Proceesl MV |  Width 0 100 0 | 100 |Left




A19799 3.12 N15AIMUAAN Properties a4 Spider Diagram N3$UUNNTH 2

70

Animation Value %
link type
Slope Tag Name Anchor
Object max min max min
Size
Procees2 PV Height 0 100 0 100 | Bottom
. Procees2 SV Width 0 100 0 100 | Right
Procees2 PV Height 0 100 0 100 | Bottom
’ Procees2 MV Width 0 100 0 100 | Left
Procees2 EN Height 0 1 0 100 | Top
’ Procees2 SP Width 0 100 0 100 | Right
Procees2 EN Height 0 1 0 100 | Top
! Procees2 MV Width 0 100 0 100 | Left

3.12.5 n3a319 Spider Web (luwaisay)

3.12.5.1 gdradudes 45 aam dwviedubusuamie > laeBuaings

Audnanves Spider Diagram > Wusuwnanaluld 10-100 % nyaaudnarslududurey

299 Spider Diagram > AA Shift + AANLADNLAUVIRUATIATINTY > AGNYITADN Make Cell

Windows, . v

[ Alarm message ~
[ Change /O tagiE | |
[ config
[Z] Edition_space
[ energy

[ Help

[ VO TEST

« v
L&) Application
-l Key
+-ls=) Condition
L8 Data Change
L3 QuickFunctions
L& ActiveX Event

Tools il

@ & Configure |
43 Tagname Dictiong
R, Cross Reference
v TemplateMaker

4[] SQL Access Manag |

- B spc

@ [ Applications

i

Tl @ sl

Ul 3.77 n3a319 Spider Web (leusisa)

BlE Qs 000k

0806
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3.12.5.2 n@ Shift + AANEDNEUNINANAS19TY + Spider Diagram > A@n

4L88n Make Cell

OO O e S B S
dplrucn s a s CADS
EREL,
i File Edit View Arrange Ted Line Special Windows Help M] Runime.
s . ;
Windows v
] Alarm message ~
[ Change /O tag
[ config
[ Edition_space
O energy
] Help
O VO TEST

v

Scripts >
L&) Application

LG akoun: OB

@G Key
@ & Condition & =
5 Data Change
D QuickFunctions
it ActiveX Event

0| B0k

Tools e
¥ Configure

& Tagname Dictic
% Cross Referencd_
5 TemplateMake: -

#- B 5QL Access Ma

5B spC

o [=] Applications  ~

W )

s [e el WS o
TN R T

E‘Uﬁ 3.78 N353 Spider Diagram 011U Spider Web

3.12.6 N15@519 Blind List

Blind List aztunsimunsiede Tagname Tulusunsy Intouch Aagiiuvse

13engUoyaann Column Tulusnsy SQL Server 2008

Blind List Save SQL Sewéf Blind List Load

— —

1™

JUN 3.79 wansnisiiuuazisenlddayasnn SQL Server
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3.12.6.1 A@n SQL Access Manager > Blind List > New

@-4& Configure i
43 Tagname Dictiong -
a

emer Bafaranca 3

Select a Bind List : Find: [PROCESS1_LOAD_BL ‘

[ PROCESST LOAD BL | PROCESS1_SAVE_BL ; PROCESS2_LOAD_BL PROCESS2_SAVE_BL :
|

| PROCESST LOAD_COST_BL PROCESS1_SAVE_COST BL | PROCESS2 LOAD_COST_BL | PROCESS2_SAVE_COST_BL |

[ ok [ ot ] [ New [ odt | [ Doe |

gﬂﬁ 3.80 Wi@NsLaRa Blind List

3.12.6.2 n73@¥9 Blind List Lieiiudieya > #sTe Blind List > 1don Tagname

k4

Mseanisasivdoya > den Column fivdeya > Add Item > Save > OK

| Add item, | {\Delete Itgm] | Modity ltem |

Bind List Name: | PROCESS1_SAVE_BL

Tagname.FieldName ~ Column Name
- PROCESS1_SP

Tagname | | FieldName | , | MoveUp | Move Down|

Tagname.FieldName - Colurmn Name

process1_SP . PROCESS1_SP
process]1_PV ‘ : PROCESS1_PV
process1_MV . PROCESS1_MWV
process1_EN ‘ PROCESS1_ENERGY
process1_unit_onpeak PROCESS1_ONPEAK_UNIT
process1_unit_offpeak PROCESS1_OFFPEAK_UMIT
nmnress] cnst_nnneak PROCFSST FINPF.E'&K CNST

T e L Ve g ..'I

U7 3.81 n5a¥e Blind List iiieiiudeya



3.12.6.3 N334 Blind List iiieisenlddeya > As¥e Blind List > 1den

v

Tagname 7ifi@49¥MILanstoyasnn Column > den Column Mideansatoya > Add

[tem > Save > OK

‘Bind List Configuration

[ Add Item HDeJete Item] {Modifyltem [ Cancel I [ 0K ]

Bind List Name: PROCESS1_LDAD_BL [ save |

Tagname.FieldName Column Name
process] SP load PROCESS1_SP

| Tagname } | FieldN ame ‘[ \ Move Up JI éane ann]

Tagname.FieldMN ame Column Name 3 ‘

process1_SP_load PROCESS1_SP =|
process1_PV_load PROCESS1_PY £
process1_MV_load PROCESS1_MY
process]_ENERGY_load PROCESS1_ENERGY
process1_onpeak_unit_load PROCESS1_DONPEAK_L i
process1_offpeak_unit_load PROCESS1_OFFPEAK_ j

ninness] onneak cnst Inad B ~ PRNCFSS1 NMPFAK 7 |
4 | »

U 3.82 n1sads Blind List Wieenlddoya

3.12.7 N34 Script
3.12.7.1 pAnUI Script Application > Open

{0 Classic View x
Windows w7
] Alarm message
[ Change /O tag
[ config
[ Edition_space
[ energy
[ Help
[ VO TEsST b

(T T[S Vg m ) - 4|

&4z Condition
L@ Data Change
13 QuickFunctions
% ActiveX Event

]

088

(L., EPEE. ¢
¥ Configure -
& Tagname Dictic
9 Cross Reference |
') TemplateMake:

4[] SQL Access Ma

- [B spc d

© ] Applications =

i

sU7i 3.83 n13a¥e Script

U



3.12.7.2 m3\iioure SOL Server

File Edit Insett Help

Y S

Condition Type: On Show - Scipts used: 2
| ResultCode=SALConnect{ConnectionlD. 'Data Source=spider_odbe:User ID=sa;Password=1234." ); |
EnorMsg=SOLEmaMsg(ResutCode]; " [[comven | |
|
Functions i
:
g
i
|
|
|
;
ELSEIF
ENDIE NOT.
= ) | ' | |
3’1)1‘1 3.84 78879 Scrlpt A13LIaUAD SQL Server
@ 17
3.12.7.3 mnuvayaas SQL Server
T T : o o
N < o, b £r =6 =
il Eitex IRt Helihp™ b e o N e % - I 4
s ma$oea
g Condition Type: OnLek Cick/KeyDown ! Scripts used: 1 e
! I Valdate |
!— ResultCode=50LInsert{ConnectionlD."[PROCESS2_DATABASE]". "PROCESS2_SAVE_BL"): - Fundcti
? ErrorMsg=SQLEnoMsolResultCode): Al
| [ sting... |
:
"
1 (M)
5’ :
| Help...
|Gl [ (ew) (o]
M= (ol (edlad (edlecd
t NoT
i

U

sUfl 3.85 fegs Script 1udeyans SQL Server
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3.12.7.4 FengUayadn SQL Server

File Edit Inset Help
Y Y =LY )
i
o A =5
Cancel
i Condition Type: DnLdEi*JKemen - Seripts used: 2 1
= Vaidate | |
TableName = "[PROCESS1_DATABASE]": ; |
BindList = "PROCESST_LOAD_BL" - Funclions ||
WhereExpi = "PROCESS1 REPORT_DAY=" + Text[piocessT_dayselect "#H"] +" AND "+ "PROCESS1_REPORT_MONTH=" + Text |
[process1_monthselect."##") +" AND "+ "PROCESS1_REPORT_YEAR=" + Text(process1_vearselect,"HHHH'"] |

DiderByE spression = "PROCESST_REPORT_ID" : g

&

il

ResultCode=5S0LSelect(ConnectionlD, T ableMame, BindList,wWhereE xpr,OrderByE xpression);

J

i

i

§
|
|
|
H
|

= @ ' g
5U# 3.86 Fa0814 Script l3enadeyagin SQL Server

3.12.7.5 Gengdeyatialuann SOL Server

File Edit Insert Help
YRBRVOLE

AL | Gowal ] L0k
=N =3
Condition Type: OnLeft Cick/KeyDown = Seripts usad: 1 3
| Convert
, e
Functions
. . |adda
ResultCode=50LSelect{ConnectionlD, T ableMame, BindList WhereE xpr OrderByE spression); _gh;i ==
ResultCode=S0LNext{ConnectioniD): M dh:j
Spstem...
([ Mic.. ]
:

Ul 3.87 fhet Saript Bengdeyadaluan SQL Server



3.12.7.6 Bengdeyadeunduain SQL Server

:HlaEd'ntlnsertHdp

Y = ;
Il ey equivalent [ CloatAl] (oK) i
oo B (]

Condition Type: OnLeft Cick/KeyDown  ~ Sciipts used: 1
e
| ResutCode=50LSelect(ComnectioniD T ableN ame, BindList MWhereE xpr OrderByE spression]: - Functions
| SOLLast{ ConnectionD 1
Math...
Misc.. |
! :
-
G A5k Bl
‘ NaT
— S—

UM 3.88 #0819 Script Sungdayadeunduain SQL Server

3.12.7.7 Log in

& T e C‘W A He

_File " Edit (Insert Help\ WK\ 1R
\ ¥R@aLvnas
8 Ke eqwalerﬂiﬂ % Key ; y Clearal] - [ 0Ky
ACHl Shift -ﬁxu ‘None
i CnnditiunTme:-Dnl:u;lt&d:KeyD&m e . Scripts used: 2 H
| DIM LogonResult AS DISCRETE; il :
LogonResult = PostLogonDialog() : i
|IF $&ccessLevel > 4993 THEN Funcii
Show'main'": unctions
ENDIF: All

A

e (B (e Ee B
ey  (E=D ) BE B

NOT

35U 3.89 #7814 Script Log in
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3.12.7.8 Walusunsu Note pad

s mBavOed

Key equivalent Clear All 0K
Flew  [lshit [ Kepu | None e an |

Condition Type: OnLeft Cick/KeyDown ~ . Seripts used: 2
tartApp "Notepad.exe'; -
-Validahe_.
i Functi;ms
=
vl Add-ons...
e (Ese] oAl ) (fude
((omen]  (eseir] - (fony) e |

o

E‘Uﬁ 3.90 e Script {Walusinsa Note pad

3.12.7.9 Restart Window Viewer

w

% R

| File ¢Edit. Insett Help |
A any O0sd

aster

Key equivalent - [ Clear Al ] [ 0K ]
8 e [
[Floul . [ shi None
N ol Ve o\ QLo )
Condition Type: l—]:lﬂRMDwm o Scripts used 2 =
n : onwert
| RestarfwindowViewer(); ) A

¥ alidate

Sting...

=

5
! =8
= Bl S
: @
= TR = p

at|

System...
Add-ons...

= sen

[LEa] [l;ZLS_E] [anD | (=] |
[ney) - (eeser) [oRd (edle) (elled () A

g‘U‘ﬁ 3.91 f79879 Script Restart Window Viewer



3.12.7.10 Close Window Viewer

.l 'i Tourh ->Achon Scnpt

—m Help
ilfa‘aﬂ%‘rl:léi

Key equivalent
Ctil Shift

W ControllInfolppTitie "view")."Close" );

| (ELSE R LQ&J = = =dll

5Tl 3.92 8 Script Close Window Viewer

3.12.8 N1SAIAINISLERINA Window Viewer

3.12.8.1 man Special > Configure > Window Viewer

Animatisn Links...
Y Suhsmule Tags
Subfmute Stnngs..

Tagname chtlorury fiss
Alarm Groups..

Access Namesis,
Cross Reference...

Notify Clients

Configure WindowhMaker...

Update Use Counts... g | WindowViewer...

Delete Unused Tags... Alarms...

Scripts Historical Logging...
SmartSymbel - Distributed Name Manzger...
: Wizard/ActiveX Installation...

TemplateMaker...

Application Type...
Language

SPC

SQL Access Manager

3U7 3.93 MsrarnITuanssa Window Viewer



3.12.8.2 AAn Window Configuration > fuLAAINISWARIHE > OK

T o Yoy et
el g T

[ General | Wandow Gorfiguraion | Home Windove |
Menus
[ Menu Bar
#ife  #loge [71Dsbug ¥ Special ] Securty
[] WindowHaker [] Stat Linind Conversations  [¥] Log On
[7] Reinialize 11O [#] Changs Password
[ Reintalize Al [¥ Configure Users
[7] Select... [ Log O
[¥] Restart Historical Log (V] Language
[¥] Stop Hstorical Logaing
- [ Control Menu (] Minimize Box ! Madmize Box [¥] Size Controls
This Bar = et
| TbeBarTed:  pnTouch-WindowMiewer SR
[¥] Show Application Directory in Tile Bar [¥/] Hide Tile Bar
Miscellaneous
[ Impossible to Close: LDmabieAlTkey  [C]Dksable ESCkey
[¥] Alow CTRL-Break to stop scrpts [} Hide Cursor @) Ahways Maimize
[¥! Enable Fast Swich ] Disable WIN key

V = ‘n 1 W1 b = 7
JUn 3.94 nuuapnIuanaNg Window Viewer

3.13 maseduiiudayasiaelusunsu SQL Server 2008
3.13.1 mM3llanslgdaru SQL Server 2008
3.13.1.1 Waldsunsu SQL Server Management Studio > Connect >

Database Engine

R View. Took Wik r:.omhny ‘Help
2 New query | 3y [ |7 1 e S

L‘ﬁ SQL Server Compact...

gﬂ‘ﬁ_ 3.95 wil1enalUsunsu SQL Server Management Studio
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2 ¥ o B L
3.13.1.2 \dan Server name ML5185197UnDURARILUSILATN > Authentication

\@en Window Authentication > Connect

(42 Micrasoft SQL Server Management Studio LMW
Fle Edit View Took Window( o ' ' ‘
2 New Query | [0y | By | 5 i

Database Engine
BILLY-PC\SQLEXPRESS

g‘l.h“"l' 3-.'96" ﬂ’].‘iﬁﬁﬂ%’ﬁu SQL S’erve*k

3.13.2 N15&513 Database
3.13.2.1 PANT0 Server name ‘ﬁL'ﬁ'ﬂ%ﬂ’]u > Database > New Database

|2 tewovey | 0y |5 | e S

jiConnet:t-:Q_Q_g_g,‘ ?EQ N
& [ BILLY-PC\SQLEXPRESS (SQL Server 10.0.1600 - billy-PChbilly). |
Ca o< 8 . !
E‘gs‘xul-_.uﬂ."mbife.‘. R ]

@ [ Serv P

@ (3 Repl
@ C3 Man Restore Database...

Restore Files and Filegroups...

3UT 3.97 m3a3ns Database



3.13.2.2 fategudeya > Owner Wontefldnuisimunl inoufnss

TUswnsu > New Database > OK

1]17'i 3.98 A1IAINUAAT Database

3.13.3 Ansadq Table
3.13.3.1 A3n Database > ABAEENG® Database Mis1a3stu > AdnvId
Tables > New Table

| Cnnnzr.t 5’ e Y B3
=] {a BILLY-PC\SQLEXPRESS (SQL Server 10.0.1600 - billy-PClbilly)
= [ Databases
® (3 System Databases
& |J spider_database
a@ base Diagrams

sUf 3.99 msadna Table



3.13.4 158379 Column

2
[

3.13.4.1 Aan Table M51@5197U > ABNATO Column name > AANLABN

Data Type > manidan Allow Nulls

e ok =

File Edit View Debug TableDesigner Tools Window Community Help
Dl NewQuey | [y | (&5 W 8 |8

Connect~ | 42 @3 n T 35 |
© [ BILLY-PC\SQLEXPRESS (SQL Server 10.0.1600 - billy-PCibilly) |
= [ Databases | pezary ¢
@ [ System Databases | ::arv(ﬁﬂ) E|
2 LJ spider_database
@ [ Database Diagrams ::;{m)
® (3 Tables
i & [ Views
i @ [ Synonyms
@ [ Pregrammability
, & (3 Service Broker
® [ Security
| @ (3 Securty
I @ (1@ Server Objects
@ (3 Replication
@ [ Management

datetime
datetime2(7) i e Y S A e e

&4‘4“" | datetmeoffset.., -

| 5 1
Column Properties |

gﬂﬁ 3.100 N15@519 Column

3.13.5 nsieRn Primary Key

2

3.13.,5.1 AANYAN Column AidaIn1s > Wden Primary Key

: rL},‘g‘. MMSQL%Q ent

File Edit View Debug TableDesigner Tools Window Community Help

D Newauey | [y | | Shid e B

G <@aARDEY. :

Object Bxplorer : - & X[ BILIY-PO\SQLEX.OCESSLDATABASE| = x|

Connect~ | 47 &2 » ¥ 3§ ' 1l Allows Nutls *
1" [ BILLY-PCISQLEXPRESS (SQL Server 10.01600 - billy-PC\billy) || ¥ | ; i
i = [23 Datebases | = = et

. @® [ System Databases ] PROCESS1_REPORT_... int & i

i = |3 spider_dstabase PROCESS1_REPORT ... int @ !
; @ (@ Database Diagrams 1 PROCESSL_REPORT_...  nvarchar(50) ‘t
'j =1 ] :fablls | PROCESS1_USER_NAME nvarchar(S0) & 1
| ) [ System Tables | PROCESSL_SP real )
E @ 3 dbo.PROCESSI_DATABASE | processLp e @
_: @ O dbo.PROCESS2 DATABASE i = |
@ £ Views {__ PROCESSLMY reak @ -l
I @ (@ Synonyms | y |
i # LA Programmability | i
' @ 3 Service Broker :l
@ (3 Security ‘ = ."] {
j| @ G Securiy 1 =
| @ Server Objects !
i @ (@ Replication ;
s @ [ Management |
' |
k
¥
=

311ﬁ 3,101 M3R3A7 Primary Key



3.13.6 Msisengveyangnuuiin
3.13.6.1 AANYN Table #

14

24N19 > Select Top 1000 Rows

TN

145 Micrsoft SQL Server Managerent Studia. |
| Fle Edt View Debug Tools Window Community Help
IS NewQuery | 0 | &5 W 0 |5 o

PRy ElRAQEQIEE

_ SQLQueryl.sql - BILLY-PC\..\billy (52)) - x|

|
5 /*=#=ea+ Script for SelectTopNRows command from S5MS ewawim/
|

Connect- | 43 83 o 7 3] 5§
eTrEeT TAn tnAAA TARAATEST mERATT TR
& [ BILLY-PC\SQLEXPRESS (SQL Server 10.01600 -| "] oste |15
@ (3 Databases =
@ (3 System Databases
=] G spider_database

“PROCESS1_REFORT_ID _ PROCESS]_REPORT_DAY _PROCESS!_REPORT_MONTH PROCE ~ ||
)

@ [ Database Diagrams | 2
= [23 Tables ' 3
@ [ System Tables |4

® O d New Table...
@ (3 Views Design
& (3 Syno Select Top 1000 Rows |

@ rﬁ Prog Edit Top 200 Rows
i i ;::“ Scipt Teblees. b
@ [ Security View Dependencies
@ (@ Server Objec| s —a
@ (3 Replication Policies 13
@ [ Managemen Facets
= - Start PowerShell
Reports »
Rename
Delete
Refresh
Properties
i = v o v e
JU# 3.102 n1sieng deyaiigniuiin

3.13.7 m3dansuiludeya

2

3.13.7.1 AANY31 Table Adosns > Edit Top 200 Rows

File "Edit View. Debug QueryDesigner Tools Window Community. Help
2 New Quene) O | By)105 1 41 3
=
¢] | BILLY-PC\SQLEX...OCESS2_DATABASE | BILLY-PO\SQLEX. (OCESSI DATABASE | T %]
{ [PROCESS2 REPORT.ID ; PROCESSZ REFORIL DAY o) PROSES2IEPORT MONTH | PROCESED RE =
| & [B BILLY-PC\SQLEXPRESS (SQL Server 1001600 - l* | K he 2 2016 | i
= (3 Databases | 2m 7 12 2016 | 1k
i @B g System Databases | 7 7 12 2016 |3
1 =3 .!pldﬂf_ﬂibbﬂi.z | 1o - 2 2016 I_
i E L] gi;albase Diagrams ‘ I y & i |
i Gl | 273 7 e 2016 E [
| @ 3 System Tables i ey |
[ @ 3 dbo.PROCESSL_DATABASE l 275 7 12 2018
¥ i ] cibho PROCESS2 DATEEEES 33c 7 12 2016
@ G Views New Teble.. + o e
® (3 Synonyms N Design ) 2 2018
® (@ Programmability Select Top 1000 Rows 2 2 2016
s@ Semc_e Broker Edit Top 200 & . & i
@ [3@ Security = :
& [ Security Script Table a5 » 7 12 2016
& [ Server Objects View Dependencies 7 1z
® [ Replication 4 kS
@ (23 Management Policies » :
% b sssiicn i d Pty
Ready Start PowerShell
IO . :
Rename
Delete
Refresh
Propeities

JU#1 3.103 nsdansuiludeya

83



3.13.8 n1599NLUY Table

{ o

3.13.8.1 MANY11 Table 689013 > Design

Lijg MmthQlSaverNhugunﬂﬂSmdlo ) il iy
File Edit View Debug TableDesigner Tools Window Community Help
O NewQuery | 3y [ |25 3 | 2
' =
i BILLY-PC\SQLEX..OCESS1_DATABASE B - %
Connect~ @3 %3 r 3 [ Column Name I
'E |3 BILLY-PC\SQLEXPRESS (SQL Server 10.0.1600 - || *¥ PROCESS!, ns’on'r_w Ly B k|
! = (3 Databases PROCESS1_REPORT_... it el !
i & (@ System Databases PROCESS1_REPORT ... it @ |
= [ spider_database | processi pepoR_.. it €l |
'; & (3 Database Diagrams | PROCESS1_REPORT_... nvarchar(s0) & i
; & [3 Tables | PROCESSIUSERMAME  mvarchar(s0) @ E
@ (3 System Tables PROCESS[ s real B
e | cibo PROCESSI_DATAZAS : S e
# T dbe.PROCESS2_DAT) New Toble.. 5 =
& j Views | Design i
® [ Synonyms Select Top 1000 Rows o f
@ [3@ Programmability | Edit Top 200 Rows o resl &
@ (3 Service Broker | ; I real &
® C@ Security Script Table as 3 . real &
# [ Security { View Dependencies ... real @
@ [ Server Objects = redd @
®= 3 Replication Fo¥ciug AT real [l
@ [ Management | Facets TS = e -] o, .
r ikl 7 A Start PowerShell
REBd}V ) L -
& = re1f Repcrts 3 e N = 3 e )
2 I Rename
‘ Delete
{ Refresh
: Properties

31]17'; 3.104 A1389NLUU Table

3.14 nsa31gazaeA1 ODBC Tuszuuufinnas Window 7

84

3.14.1 fAuiA13I1 ODBC Tuaiad Search w89 Window > aandanlanauluswnsy Data

Sources (ODBC)

Programs (l)

Contral Panel (1) E
% Set up data sources (QDBC)

Files(355)

I, 86 microsoft-windows-m.. mm_ibc jet-jt32 31bf38562d36...

7 See more results

[opec x | [isnikdewni|e|

1J°7i 3.105 wmmu Search %aasvvwgummi Window:



a/
ot

3.14.2 aan Add > #siie ODBC name > L&en Server filsdouse > Next

- This wizard will help you create an ODBC data source that you can use to
connect to SQL Server.

What name do you want to use to refer to the data source?

Name:

How do you want to describe the data source?
Description:

Which SQL Server do you want to connect to?

LLY-
LENOVO-PCA\WINCC

] ) ) il |

Ul 3.106 nsa1s ODBC

3.14.3 panwden With Windows NT authentication using the network login ID >
Next

@ With Windows NTaLMcaElonusi'igﬂ)enetwod(logn ID.

.;,Wih SQL Server authentication using a Iogn ID and password
* entered by the user.

To change the network library used to communicate with SQL Server,
click Client Configuration.

e errm——

. Cmmedto SaL Serverto obtain default settings for the
additional confi gua'bnn opllons




3.14.4 paniden SQL Server > Finish

SQL Server

SQL Server Native Client 10.0 2007.100.1600.22

601760117514 M

3U7 3.108 nisiden Driver w99 SQL Server

U

86
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4.2.2 NaNSNARBINITUARITRYALUY Spider Diagram ¥84NI¥UIUNTTN2
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n13UsuseAilafnas fmasidanaliin Spider Diagram 7iflgUs1eamnisud

annmstuluwraznszviumsnuunazALlIvNe (Set point) 9zdiA1URANFIITUTI91Y

8/
o

JusginiasloTaningunsaiiilddsindsvesudasnsyuiunisiinuaiunsalunisvitnuly

WIUINANANITNAADILAUAALIAUINT Set point 25 % Spider Diagram luiAngUT19

U

auvRsLRauNnT S99139zdunainainnisiien MV idenunnnd SP uag PV duanaidu
HAN1RINN1TANSEUIUNSHNISMvANsEAvNdesiuluusinsivarenidsdmalnensese
insesiloinisansnszviumsinilinAuAa ARG UNINNIIUNR WET Set point 50 %

waz 7 Set point 75 % ilaRe Spider Diagram HFUsNaUWBBUAALNIAS



89
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4.3.2 wan1suiuAilefnisfiwesieMiinAinuRanaintaeiiand Set point 50%
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1. &qugﬁﬂi’lﬂ uwnaeftan: https://reportingengineer.com/ZO15/05/09/4
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2. nANN1SAIVANKUUEREI — USIWuS - aunus (Proportional Integral Derivative Control)

oA a -:": = o e . .
Whaenun: 5A. Useant a3, ¢ ssuuanludiinisgeanngsy Industrail Automation

(aUuUiulsy) 7, n3unw, viwvudwdnie du wedia dwwany, 2556

3. MODBUS RTU uviasfisn: http:thailandindustry.com

4. Bwesiiin (Ethermet) unasiian: https://thaicontrol.wordpress.com

5. Analog (4-20mA) wviaefiun: http://www.9engineer.com

6. RSLogix solfware wndsfiun: https://thaicontrol.wordpress.com

7. RSLink Classic Gateway WEITLN: http://www.rockwellautomation.com

8. RSLogix Emulate 500 Lmﬁ\‘l‘ﬁ'm:http://www.ab.com/en/epub/catalogs
/12d762/2181376/2016247/1239756/2412574/tab2.html
9. Wonderware InTouch Version: 10.1.300 1412.0703.0268.0018 WaTIan:

http://www.scadaclub.com/web/index.php?option=com_content&task=view&id=101&
ltemid=1

10.
11.
12,
T
14.
15.
16.
17.

Microsoft SQL Server 2008 uviaafisn: https://www.microsoft.com/thailand
SMC (System Management Console) WwaeTiu: http://smcsoftware.com
BOOTP wnasfian: ww.rockwellautomation.com

fiwead unasiian: httpy/www.tecontrol.com/news/articles

§U (HUB) windsilain: httpy//www.dstd.mi.th/board/index.php?topic=33.0
nifoulaunseua unasfiun: http://nongcom-electrical.blogspot.com
Wesimes unaaan: http://www.primusthai.com/marketing/Spec.KM-07 pdf

RM-012-USB unasfiun: http://www.primusthai.com/products





