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Introduction

ScadaWorks is a suite of software tools that helpguickly and easily configure your ICL controlfer SCADA
(Supervisory Control and Data Acquisition) and otiygplications.

The Quick Start Guide walks you through the esakntf installing the software, creating and rugnyour first
application.

Once you have the ScadaWorks software installegban PC, additional information is available in fioem of on-line
help. The help files may be accessed directly tjindhe ScadaBuilder Workbench “Help” menu. You akso get help
on a specific setup parameter by pressing the #ivken the parameter is selected. The same helpecancessed by
clicking on the parameter with the “What’s thi¢2I' pointer (use the button found in the upper rigither of most of the
windows).

Copyright Notice

Copyright © 2009 Industrial Control Links, Inc.Aights reserved

The software contains proprietary information afustrial Control Links, Inc (ICL); it is providechder a license
agreement containing restrictions on use and esaistected by copyright law. Reverse engineerirth® software is
prohibited.

Due to continued product development this infororatnay change without notice. If you find any pesbk in the
documentation, please report them to us in writi@d. does not warrant that this document is erreef

No part of this publication may be reproduced,eddn a retrieval system, or transmitted in anynfor by any means,
electronic, mechanical, photocopying, recordingtherwise without the prior written permission GLLL

Industrial Control Link, Inc.
12840 Earhart Ave.
Auburn, CA

USA

(530) 888-1800

Internet Support E-Mail:  support@iclinks.com
Internet Sales E-Mail: info@iclinks.com

Website: www.iclinks.com
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Typographical Conventions

Before you start using this guide, it is importemtunderstand the terms and typographical convestised in the
documentation.For more information on specializzchs used in the documentation, see the Glossdng @nd of this
document.The following kinds of formatting in thext identify special information.

For matting convention Type of Information

Emphasis Use to emphasize the importance of a point ovdoiable
expressions such as parameters.

CAPITALS Names of keys on the keyboard. for examBleIFT, CTRL,
or ALT.

KEY+KEY Key combinations for which the user muségs and hold
down one key and then press another, for examBLEP,
or ALT+F4.

Menu | Menu ltem The | (pipe) symbol is used to show menu and tab

selections. For exampleldols | File Transfer... menu"
means to click on the Tools menu and select thee Fil
Transfer... menu option.

When discussing a configuration dialog, this wéfide
where the dialog exists and how to get to it.

For example, if a parameter is found Méode | Settings |
Ethernet / Serial IP tab”, you can navigate to that parameter
by clicking the Node menu and selecting the mertionp
Settings, then clicking on the Ethernet / SeriaidP.

»~ This kind of box means it contains informatjon
Q~ that could be very useful to you.

watch out for or has been a support issue inf the

This kind of box means that this is something to
' past, be careful!




Introduction 2
(0] )77 To | 1 81 A\ L] i o]= TP SRR 2.
TypOgraphiCal CONVENTIONS. .......uiiiiiiiitiiee et ee e e ettt e e e s s s e e e e s s s bbb e e e e e s snbbaeeeeeeessnbbaeeeeas 3

Section | Installing ScadaWorks 5
INSLAlliNG the SOTWAIE.....ccii ittt e s e st e e e et e e e e e e s s stabbeeeeeeaeane 5.
RegiStering SCAUABUIIIET ..........uiiiiiiii e sttt e et e et e e eab b e e e e e e e nnbr e e e e e s s nnbbeaeeeas 6
RegISteriNg ISAGRAF V5. ...t e e e e e e e e e e e e e e e e e e e e aaaaens 7

Section Il Sample Application Walkthrough 9
Creating an Etherlogic PINNACIE PrOJECE ... ceocciiiiiiei ittt e e 9
7= (€] R A VISR o g1 o I I Yo 1o 14
Building (Compiling) The APPHCALION .......ovir e e e e e e e e e e e e e e e e e e e e e e e e e aaeeaaaenns 19
Preparing The Pinnacle Target CONIOIEr ... .. e e e e e e e e e e e e e e e e e e e e e e e e 21
Debugging and Testing The APPIICALION........uucccriiiiiiiiiiiie e e e e e ennes 24
Y ToTo ] o WIS (N o T U PP PPTP 28.

Section Il ScadaBuilder Concepts 31
ProOjECtS @NA NOUES .....coiiiitie ettt ettt e et e e e s s et e e e e e s kb b et e e e e e ean b be e e eeeeaannnnreaeesaanne 31
RT3 (=] £ PP TP PP VPP RPPUPPRPPTRN 32
FL@ Y =T o o1 o Vo [P TP PPPP PP 32
T{@ IS Tox 1o T TSP P PP POPPPPRPP 32
EXPIONNG the SETUD ...t cmee ettt e st e e ettt e e e s e eab b e e e e e e e e nnnneeaeesaanne 33
e aTaF= T T VL@ o] o1 T [0 =1 1o o P PP OPUUPPPPP 34
Yot 0o [P PPPRPPP 35

Index 39




SECTION |

Installing Scada\Works

In This Section

Installing the Software..............ccvvviiiemmmceeeeee 5
Registering ScadaBuilder.............c..c...emmmmmeeevvennrnnnnnnnns 5
Registering ISAGRAF V5........oooiiiiiiiiiieeeeee e 7

Installing the Software

The ScadaWorks software suite consists of the caems listed below. The minimum operating system
requirements are Windows 2000 Pro, Windows XP ata/i

There are two primary packages with ICL ScadaWetlte:ScadaWorks and ISaGRAF v5

ScadaWorks — ScadaWorks ties all the componenétitegand provides the tools to help you
configure ICL controller(s) for your applicationklsing ScadaWorks WITHOUT ISaGRAF V5 is free
and only requires an email or telephone registnatibhis is for your benefit so you may be notifafd
updates in the future.

ISaGRAF 5 Support — The 1ISaGRAF v5 package allowstp develop control logic that will be
executed on the target Pinnacle controllers. Thisponent consists of the ISaGRAF v5 workbench
and a 32 bit runtime kernel. The ISaGRAF v5 Worldbeis an IEC-61131-3 standards-compliant
development tool that supports 6 development lagesial he ISaGRAF Runtime Kernel and
supplemental functions allow you to create ISaGRBPprojects that take advantage of ICL
controller hardware. ISaGRAF v5 requires the pasehof ScadaWorks with ISaGRAF v5 and is
registered separately from the ScadaBuilder package

Install the software by running the setup.exe enrdot of your CD. If you downloaded the
Installlmage.zip, extract (unzip) the Installimagye file to a local hard drive. Run the setup.&xen the
resulting Installlmage directory.

Click the button for each install package and felthe on screen instructions. It is recommendad th
you leave the install paths at default unless aibslgl necessary.
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Registering ScadaBuilder

When you start ScadaBuilder you will first be prdaetpto register the software. If your ScadaBuilder
software is already registered you may skip thitige. You will see this window (the number will
vary)...

4 ScadaBuilder Registration

Contact ICL to obatain a registration number.
530-238-1800

support@iclinks. com

Computer idenfifier;
|5533-4544

Fegiztration number:

Cloze

If you click on the support@iclinks.com link, thgssem will place your Computer identifier into thedy
of the email. When emailing ICL, please includeilyoompany nhame and phone number.

ﬁ ScadaBuilder Registration Request - Message

File Edit Wiew [Insert Format Tools Table Window Help Adobe FDF
ddSend | ) - |Ld &, 3 ¥ B | ¥ |3 2] Options... = |HTML

i To... | support@iclinks.com
hee..  |sBcc=
4l Bec. .. |
Subject: |5cadaBuiIder Registration Request
H S| % Ba @ Al vmvé,];;g[

Computer identifier: 5638-4544
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You may also call ICL for a registration numbe630 888-1800 during business hours PST. Type or
paste the registration number into the Registraiiamber field and click register (your number void
different than the one shown). You should get tgilewing pop-up:

4 ScadaBuilder Registration

Contact ICL to obatain a registration number.

530-388-1800
support@iclinks. com

Computer idenfifier;

|5533-4544

Fegiztration number:

|1 0286-18267

=]|

Registration |

\!}) ScadaBuilder is now registered!

Begister

Cloze

Registering ISaGRAF v

If you don't register ISaGRAF, all software will vikgproperly but after 30 minutes of running on the
controller, the application will disconnect andntwff all I/O on the units.

Registering ISaGRAF is much the same as regist&aaglaBuilder. Click on the Help | Register
ISaGRAF menu. You will see the following:
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#r. ISaGRAF Registration

Contact ICL to obatain a registration number.
530-238-1800

support@iclinks. com

Computer idenfifier;
|5638-4544

Salez order number:
IYDur Sales Order Mum

Reqistration number:

Beqister |

Email or phone in the Computer identifier showrthia dialog (it will be different from the picturbave).

ICL will also require the Sales order number that¢ompete ScadaWorks package was purchased under.
If you don't have the number, ICL Tech Support lcak it up for you.

Enter the Sales order number and the Registratiotber that ICL gives you into the appropriate féeld
You should see this pop-up:

Registration |

\!}) ISaGRAF is now registered!

If you don't register ISaGRAF, all software wj
work properly but after 30 minutes of running
on the controller, the application will disconngct
and turn off all I/O on the units.

® ===
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Sample Application Walkthrough

To show you the basic steps you will use to deval§zadaBuilder application, we will walk you thgbu
creating, transferring and running a simple apftica This application will set up the target catiter to
do some simple control logic and to act as a Modane. (“Modbus” is a serial communications
protocol that is commonly used in industrial autdorasystems.)

After we go through the mechanics of using ScaddBuiwe’ll spend a little time talking about
ScadaBuilder concepts and look more closely aagipdication you have created.

The hardware required for this tutorial is one I&introller with some built-in digital inputs andydal
outputs. The I/O on the controller will be mappedégisters that are accessible via Modbus.

We will assume at this point that you already hidneefollowing ScadaWorks software components
installed on your PC:

+ ScadaWorks
« |SaGRAF 5

If you do not already have these components, threywaailable on the ScadaWorks CD. They are also
available for download via ICL's web sit@wv.iclinks.com http://www.iclinks.com

Let's get started, shall we?

In This Section

Creating an Etherlogic Pinnacle Project...................... 9
ISAGRAF V5 Control LOGIC .......covvviiiiiiiiieeeeeeeeeeii 14
Building (Compiling) The Application...........cccce.oo...... 19
Preparing The Pinnacle Target Controller................... 21
Debugging and Testing The Application .....................24
MOADUS SELUP....uuiiiii e 27

Creating an Etherlogic Pinnacle Project

Follow the steps below to create a basic Scada&uitdoject (which we will then build upon):

» Start ScadaBuilder. It will be found in the Stagmm undePrograms | ICL Tools | ScadaBuilder. If
this is the first time you have run ScadaBuilden will see the following Quick Start window:
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4, Quick Start % |

Dl 0K to sreafe a ik proect. Defauit /0 egisers and scalig
e otepe i b 8 e e

Ta mﬂateaqm{gpmmka{: alater time click the: ﬁj button.

e This allows you to get started quickly with ScadiédBer by helping you set up your first project. o
can also start this dialog using ffite | Quick Project... menu.

Click “OK” to continue. ScadaBuilder then promptsuyto select a directory for your project. You
will see the following:

T T 2]
Look ir: | |3 SBProjects =l e Em e e

My Networe  [BE5200 05 IF'rcject W:I Open
B Flesoftype:  [Project files ("sbp) = Cancel

7

You can store your projects wherever you like,thetdefault folder is “C:\SBProjects”. Each project
must be in its own folder (typically a sub-folddr‘8BProjects”).

» Create a sub-folder for your first project by clitd on theﬁ‘ button.
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« Type in the name “FirstProject” as shown below:

Create Project y

Lok in: | ) SBProjects

:I FirstProject

« Double-click the new folder name to go into thdtlés.
« Click “Open” to accept the default project file naifiProject”).

* On the next window that appears, select the cdatrolodel and any options that represent the
controller you have (or the one you are pretentiinigave). The window below shows a standard
Pinnacle Lassen controller selected:

K|

PERTEUE WPRGCUR, (e

—Select node type:

Controller/B T model:

Lazzen Contraller
Contraller/BTU options:

I [none] j

[+ Enable |SaGRAF

ok Cancel
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« Leave the “Enable ISaGRAF" option checked and cl@K.” You will see a window that looks like
this:

General | T arget Eu:unfiguratiu:unl .ﬁ.dvancedl

—Mode properties: ~Runtime options:
I ode name; Mode address: Trigger zcan rake:  Trigger init delan: Cancel
[Node1 |0 [default] 100 [ms] |D [mz]
Controller/RTU model: Caunter szat rate; e
ILassen Controller j 100 (=]
Controller/BTU options:
I[nu:une] j ~CPU watchdog:
Regenerate default [/0 zcaling entires. | I™ EnablewDT

wlatch dog tmemut:

[10000°7 el

— Owerride project's PC port settings [EModemn);

Fart; Baud:
ID:”""|1 ﬂ |11 5200 j —Remate file hosting:
Data bits: St bits: Parity; Host node:

IE= j |1 j Ir‘u:une j I[”DHE] j

—Target access options: Fouting
Internet IF address [WAN]: tade file tramsfen mode: Serial number: NetPurts
I j IF'ru:lmpt j I
MetSeszions

This is yourNode | Settings window. All controller configuration for debuggnIP configuration, servers
and communication options are done here. Thera & basic configurations that we need for a
Pinnacle controller such as the Lassen to easgpiiecation development cycle. We need to conégur

an IP address (mandatory), configure ISaGRAF vsl&trugging over Ethernet and enable the FTP server
on the controller.
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Click on the Target Configuration tab:

4z, Node Settings

Gereral Target Configuration | Advanced |

Ethermnet | [SaGRAF AFTP AHTTPR / Adrin I

—Iv Enable Ethemnet 1:

 Automatic IP addresz [DHCP).
—{* Specify |P address:

= | Enable Ethernet 2

) Automatic [P addtess [DHER]
—= Speciiy |F address;

Mode P addrezs [LAM]:
{132 . 168 . 237 . 194

M etwark maszk:

| 255 , 255 . 255 , 0

Metwark, gatewan:

[T Use addiess segment from switch.

Hiode [P addresz [LAk]:

[ etwark mash:

| 255 . 255 . 255 . 0

[ etwark: gatewan;

[T Uze address segment from switch,

Diomain name zervers:

¥ Include servers in routing table.

[lamair name: servers:

¥ | Inelude servers in routing table,

Huem Target Apply to T arget | Bestart T arget |
e A R e R o

Check the Enable Ethernet 1 and put in a Node diPead (LAN) that is compatible to your network. If
you don't know what is compatible, ask your IT parsshat would be a good address to use for your
computer to talk to this controller. If you arencecting straight to the Ethernet port on your cotep

the above address will work fine. You will be agke change the IP on your computer to a compatible
address when we attempt to download.
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Click on the ISaGRAF /FTP /HTTP /Admin tab.

General Target Configuration | Advanced |

Ethemet 15aGRAF A FTR AHTTR / Admin |

—Iv¥ Enable 15aGRAF:

LControfler debug part: Eontraller baud rate;

IEthernet - I |1 3200 - I

Local side port [FL side]:

IEEIM1 vI

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

Server port number:

|2-| Pazzwords |

Client rezponze timeout:

|3|:| [zec)

— Enable HTTF:

Senern port aumber

IED Femizsimns |

Then Enable ISaGRAF checkbox should already bekeltecSet the Controller debug port to "Ethernet".

Check the Enable FTP checkbox.
Click Ok.

You have successfully created a new ScadaWorksaBlmproject using the Lassen controller.

ISaGRAF v5 Control Logic

Let’'s add some basic logic. If you wanted to désethe desired logic as a sentence, you could:write
“If digital input 1 or digital input 2 is ON, turdigital output 5 ON, otherwise turn digital outfuOFF.”

We will use 1ISaGRAF to represent this logic in enfdhat the controller can understand. ISaGRAF is a
standards-compliant tool that is integrated witadaBuilder, and can be used to create logic ofgosut
any level of complexity. With ISaGRAF, you have tiwice of 6 different “languages” to tell the
controller what you want it to do. For the mosttpany of the languages can be used to accomplish a
task, but the language or languages you chooséevilased on your preferences and the types &f tool
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that you are already familiar with. The languagesketh graphical and text-oriented and you can use
multiple languages within the same Node.

e For this introduction, we will use “Ladder Diagrdrar LD. Let's continue:
« Make sure that “Nodel” is selected in the Scadatuiproject window.

« Click theEl button to bring up ISaGRAF. You should see an gifiptograms” window:

* Multiple “Programs” can be created to represerfed#int portions of your control logic. We will
create just one simple Program.
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* Right Click on the Programs item within the Reseunindow. he window below will appear. Type
in a name and (optionally) a comment. Make sure¢luUD” and “Begin” are selected, then click
“OK:H

!|¢WHF@ roar o e B A TWT@| gt

ER 15aGRA * Project onfic gtior B850 = *} - Hardware

ES ISaGRAF (* Project 1 configuration, 1 resource *) - Link architecture

------- % Warable Groups

....... = : Add Program k SFC: Sequential Function Chart

....... rri Furichic . Paste Cirl4v FC: Flow Chart

ST: Structured Text

Properties

Eniter Password of Mode1_Rsc LD:  Ladder Diagram

FBD: Function Block Diagram
Find / Replace in POUs

IL:  Instruction List

Eﬂtﬁ Parameters
------- 5 Yariable Groups

------- 5 Function blocks
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« Double-click on the “mylogic” program, to bring apblank Quick LD program editor window:

& DGE - [2: Nodel_Rsc - MyLogic (* *)]
File Edit Tools Debug Options Window Help =18] x|

EHADHE &M@ 06 %0 R
@“15%' j‘a‘.

F2:‘I Hr F3: Jr‘lf F4: [.J‘]- F&: _0* Fﬁ:uﬂ. F7: ,E. Fa: I'Erl FQ:% Fw:% * “zi““ —_ :::—O-I_‘H

+ + + + + + + + + +

r + + + + + + + + + + +
kI _>I_I
Ready (9, 1) | | ISCRL 4

F2:
A
e Click on the\— button (or press F2) to tell ISaGRAF that you vadlike to place a contact.
Select DI1 as your first register assigned to thretact. The window will then look like this:

AL A — e e — e . f—"
= - T T T e — e o -
T L T PPy

**)

1]

=l s s N SRt LTS WPy

* Notice that the Quick LD editor automatically makesomplete “rung,” including a coil.
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Fd:

e Click the———_button (or press F4) to add a parallel contaatwehe first contact and select DI2
as the register assigned to the contact. The redllook like this:

WL R _
- - I LT

1]
DI1
F— O |
DI2

+ +

- + +
e ...ﬂ.h._'k‘-_ﬁ._..‘—l_u\ r---\.q-‘

« Double click the coil at the top of the diagrameThllowing window will appear, which allows you
to select a register (also known as a “variabldSaGRAF) to be associated with the contact. $elec
DOS5 and click okay:

Il select variable Ed
|pos Type: |BOOL =
% Global + local 7 Local Group: I,.-_~.'|| Groups B

Direction: I.-'l'-.II Directions j

Hame | Aliaz | Type | Direction | Dimenzion | Comment ﬂ
0m BOOL  Internal
Doz BOOL Intzrnal
003 BOOL  Internal
004 BOOL  Internal

Dos BOOL |nternal

DOe& BOOL Internal

Radio_Pwr_D=hl BOOL  Internal _Ij
4

Cancel |
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e Your program should look like this:

& DGE - [2: Nodel_Rsc - MyLogic (* *)]
File Edit Tools Debug Options Window Help

=

EHXDH

RIS

B (1505
.

&

Fz:‘"‘]r F3:_“‘Ir F4:[.J.j]- Fﬁ:_o_l -'Ei:uﬂ. F¥: ,E. Fa: I'Erl FQ:% Fii

* *
|-( )+ + + + + + +
1]

DI1 DO5

| <3 |

r + + + + + +

DI2

11
r + b + + + + + +
Ready

* We are using DI1 and DI2 for simplicity. On Pinteacontrollers, DO5 is a common point to all the
controller types but is a slightly different pieahardware on the Lassen

Building (Compiling) The Application

Before you try to load your application onto theg&t controller, you must first “make” it. This Wwibke
the application in its “source” form and compilénto a form necessary for execution. Both your
ScadaBuilder setup and ISaGRAF control logic walldmmbined into a single program image.

The terms "make", "build" and "compile" are used
interchangeably throughout both the ICL and ISaGRAF
documentation and help. They all mean the same.thi

@




20 Pinnacle Quick Start Guide

|
«  From the ISaGRAF Workbench, click the Bu = button. (You can alternatively use the “Make

ISaGRAF Project’g button in ScadaBuilder.) After the application makyou will see something
like this:

BY 15aGRAF Xpress
File Edit Insert Project Tools Debug Options Window Help

AERX0E e S22 % 03B B
>REe R | B

|m ISaGRAF
=1 El]I[l Nodel_Chg B 15aGRAF (* Project 1 configuration, 1 resource *) - Link
E|, Model_Rzc
------- i Pragrams :
- L Furnctions 3 Parameters
- a Functionblocks |/} | 7 3 Wariable Groups
=
------- a Function blocks
Programs ! I I
® |Checking database...

Build project: ISAGRAF ————
Build resource: MODE1_RSC  Corfiguration: NODE1_CFG

Compiling for ICLYS

MYLOGIC

Linking for ICLWS

NODE1_RSC: 0 emoriz), 0 wamingis)

Compiling for SIMULATOR

MYLOGIC

Linking for SIMULATOR

NODE1_RSC: 0 emor(s), 0 wamingis)

ISAGRAF: 0 emorz), 0 wamingls)

A""*‘"*‘Mﬂ“'*W'“‘*m“#‘ﬂ'*‘"‘ﬁkw

* You may now close the ISaGRAF Workbench.



Section Il  Sample Application Walkthrough 21

ke ScadaBuilder often needs to open the ISaGRAF vEkiWoch to
Q accomplish some of the work of compiling and dowaatileg.
This is normal. It might be a good idea for yopta
ScadaBuilder and the ISaGRAF Workbench side byasidbe
screen to prevent lost windows.

Your application is now in the form needed for axémn on the target controller.

Preparing The Pinnacle Target
Controller

Now let's prepare the target controller so it igde to accept and run your newly created applinatio
Refer to the appropriate hardware reference mdougbwer supply requirements and other connection
details.

While all programming task may be accomplish ve&eral port, we are going to use Ethernet excligive
to prep the controller and then download and debegpplication. The following process (termed a
Complete Control Setup...) only needs to be doeditbt time the Node in the ScadaBuilder projeut a
the corresponding controller are configured to wiodether. This should also be done on any
ScadaWorks software update. After the initial peyou may download the application via the Target

|
@! button or the Lightning Bo _| button. Any changes to Node Settings will reqait€omplete
Controller Setup... again or you can alternatividywnload the Node Settings from the Node Settings
dialog under the Target Configuration tab.

e Connect an Ethernet cable to the controller. Ty be a point to point connection or a connection
over a switch to a local network. If you are goiagise your local network, be sure that the st&tic
address you define in the creating project seecti@ompatible with you network. (see Appendix A,
An Ethernet/Internet Primer for TCP/IP in the Sd&daks Technical Reference Manual for more
details)

* Press and hold the "System" button (located in'tloeigh” next to the STAT LED and the USB
connectors) and power cycle the unit. Continueaid the button until you see "SB Loader v1.xx..."
on the front HMI display. When this operation ampleted, you should see the unit's serial number
(important to note for later), the IP address tha&ither provided by DHCP or is the controllers
default.

« In ScadaBuilder, click the Discovery button shovetol:
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4k ScadaBuilder - [Project Manager - C:\SBProjects\MyFirstProject)Projes
,,I} File Project Mode Target Setup IsaGraf Tools Help Test

D al=el oes e oAl

Blea] =

sl e i --..--;__ﬁH’J._-:—

=i i o i el ?‘..

e If prompted answer yes to use the network.
» Select your unit's serial number if there is méwantone controller and click apply.

Ay, Discovered Targets M=l E3

Modez | File | Setup | | nformatior
% Project CAg | - Registers [Foat]
@ m Mad M appings [Faat]
i Triggers [Romt]
- Blarms JH ook

Seral Humber  ~ |M|:n:|e|

Shasta Controler

132168,

Apply

Cloze

| 1P Address

ScadaBuilder associates the node serial numbertvémode
in the project and configure. The Discover procesy be
used at any time to reconfigure which node Scadd8ui
associates with which controller.

» Click the Target | Send Complete Controller Setupenu.

Do not remove power during program
updates. Should that occur, it will be
necessary to repeat the Complete Control
Setup... process.
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O The local PC's LAM [P address iz not compatible with the target's zubnet,

You may be prompted to change the IP address ancpooputer
temporarily if your network interface's subnet daeslogically
match up with the node's IP address. If your campis connected
to a LAN through this interface, your network seea may be
disabled during your download and debugging sessiBelect the
adaptor the controller is connected to and pickuanised address in
the last octet of the IP address.

£ Change PC's TCP/IP Address

Enter a compatible IF addrezs and zelect ‘0K to modify the PC'z zelected
LAM |F addrezs. “v'ou will be prompted to restore pour PC's LAN [P addresz
when ScadaBuilder exits.

PC - LAM adapters:

I M etgear j

PC - IP addrezs: Current IP address;
|1E|2.1EE.1 102 192 168 .3 . 100
k. Cancel | Apply |

You should see the following dialog on a succesdéuwnload:

A Node Status

Statuz:

ITransferring filelz]...

Transfer progress:;

Click OK to restart the controller automatically.
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Restart Controller |
P ) The controller must be restarted to activate changes.

2

Would you like to restart the controller now?

Ok I Cancel

As mentioned earlier, after the initial setup, yoay download the application via the Tar;ﬁ@i‘ button
or the Lightning BohJ button . You may also download the applicatiamnfithe ISaGRAF v5

Workbench using the Downloa@ button.

Each of these mechanisms is a little differentymshould try them all to see which one fits ynaeds
best. You are now ready to debug the application.

Debugging and Testing The Application

We are now ready to launch the Debugger. This eaaicbomplished by pressing the “Debug the
ISaGRAF project’@ button. (Also known as the “Spyglass”)

The ISaGRAF v5 workbench will open and go immedyaiteto debug mode. You Ethernet cable must
be connected and controller configured for thig/eok.

* Double Click on the MyLogic POU (Program Organiaaal Unit):

S 1SaGRAF (* Project 1 configuration, 1 resource *)

- RUM - CODE 2: Node1 Rscjl=
EHTJ Parameters
------- ,_j Warable Groups
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* You should see your logic live with real values:

B DGE - [2: Nodel_Rsc - MylLogic (* *) (read only]]
File Edit Tools Debug Options Window Help

=il B
DODO BN E
@“15&1 | j‘ E|.

1
] DI DO5
2 I__I I + t + I +
DI2

TR, g e, R o e gl

« You may also look at the data in the Dictionarglijust click on the Dictionar,‘ button.

e Scroll down until you can see the data you warbu ¥Yhay need to resize some of the ISaGRAF
windows to do this:
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m, 1 resource *) - Dictionary - Variables

Marme | Alias | Locked | Logical ... | P'h_l,lsical...l Type
CH Mo FaLSE BOOL
oo Mo FaLSE BOOL
o Mo FaLSE BOOL
oz Mo FaLSE BOOL
D3 Mo FaLSE BOOL
D4 Mo FaLSE BOOL
D& Mo FaLSE BOOL
DB Mo FaLSE BOOL
ons Mo FaLSE BOOL
bra Mo FaLSE BOOL
] Mo FaLSE BOOL
] Mo FaLSE BOOL
D4 Mo FaLSE BOOL
15 Mo FaLSE BOOL
DG Mo FaLSE BOOL
DI7 Mo FaLSE BOOL
Dla Mo FaLSE BOOL
]| Mo FaLSE BOOL
ool Mo FaLSE BOOL
Loz Mo FaLSE BOOL
Lo3 Mo FaLSE BOOL
co4 Mo FaLSE BOOL
Los Mo FaLSE BOOL
Lo6 Mo FaLSE BOOL
oovy Mo FaLSE BOOL

N J)*%“'-x. ﬂ*ﬂ?"’*‘-‘hng F—-& a—’ﬂm.—_.‘

* You should be able to connect signals to the itgnminals on the controller and have the
corresponding value appear in the register windawturn on DI 1 or DI 2 on the Pinnacle, jumper
the DI to the closest C (common) pin on the terinhack.

« The operation of digital output 1 should reflea thgic that you put into ISaGRAF:

DIl DI 2 DO 5

FALSE FALSE FALSE

TRUE FALSE TRUE

FALSE TRUE TRUE

TRUE TRUE TRUE
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« When a boolean point is TRUE, it will show up inlii@ both the debugger and the Dictionary:

DI1 DO5

H— 7" |
D12
I —

If you have gotten this far, you are on your wawtding applications for the Pinnacle series of
controllers.

Let's setup some simple communications...
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Modbus Setup

We will now add the Modbus protocol setup to oungke application. With Modbus protocol, there are
“masters” and “slaves.” There is only one mastea@iven Modbus network. The master originates
messages to the slaves and the slaves responds8lawot originate messages. We are going to make
our controller a slave on the “Com3” serial poitsHet’s define the characteristics of the port:

=1, Network Ports EH |

Comz Com3 | Comd I Comb I Comb I
rDevice name:—— 1 [RTS Control: =
M arne: % Always on
R5-485 Default I
ICDmS_F'-:urﬂ " Always off —EESEt
£ Tranzmit an
Transmit delays [ms]; Help
—Senal parameters————— ID_ Lead ID_ Trail
Baud:
IEIEEIEI vI
Dt bits: —Media Ready Mode:
Iﬂ ' Always ready
B —" Time based
Stop bits: Becener guiet time:
I 1 il I 100 [mz]
Parity: tedia access delay [mz];
Inu:une *I IEI ki IED b Em
—Timing parameters—— 1 —Buffers:
Response delay: Receive buffer size:  Transmit buffer size: TCPAP
[0 e [ [ —
MHetSessionz

* In this example we are setting up a Network parufe with RS-232. If you need to use RS-485 you
will need to click on th(R5-485Default. button.

« Make sure that “Nodel” is selected in the Scadakuiproject window so that we can access its setup
parameters. You should see a “target” i@l next to the Node.

* Choose “Setup” and select “Network Ports” from thenu.

* If the “Com3” tab is not already selected, clickibto select settings for the Com3 serial port.

« Type the name as shown below for the port. By defdiyorts are available to use in the Network
Ports window. If you do not see the correct poltage go back and double-check the options that
you selected when creating the project.
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* Select a baud rate of 9600.
* Leave all the other settings at their default aswshbelow, then click “OK.”

Next, you will create a Network Session. A Netw8ession specifies a protocol and related parameters
Network Sessions are applied to a specific NetvirwK. That makes the protocol run on the port.thisr
sample application, you will create a Network Sas$or the Modbus RTU Slave protocol.

¢ Choose “Setup” and select “Network Sessions” frobemrenu.

+ Enter the name as shown below, then click “OK”

Croste Network Session 3|

N;ame:.

* Set all the parameters as shown below on the “@é&rtab (most systems can use the defaults--you
do not need to change settings on any of the taihs)

=1, Network Session - Network Session 1 |

General | Timingl Hegistersl ialup I Hu:uutingl Diagnu:uztiu:l Scalingl Login I kizc I
~Mode zetup; K
Praotocal: LCancel
IM::u:II:uus RATU slave j
I etwark. port; Hew
COM3 Por | Copy
Metwork address: Delete
IEEI
M ates
~Meszage rezponze; Help
Flesporiee tmeamt:
3000 [rie]
Fresend retm caumt:
|2
Mzg Links
[ | - | > I > | Henamel | Netwark Session 1 MIEEE

The “Network Address” is used to unigue identife glave. When the master has a message to sdral to t
slave, it uses this address.

* Click “OK” to accept your changes. You have now pteted the Modbus slave setup.
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¢ You should be able to communicate with the corgrallsing a Modbus master (such as a SCADA or
MMI software package running on a PC). Set the canications parameters to match the settings on
Com3 of the controller (9600 baud, Modbus addrgsblde a null-modem cable between a test PC
and Com3 of the controller.

The I/O should be available in the following Modbregisters:

« digital inputs—starting at Modbus register 104001
< digital outputs—starting at Modbus register 004101

Please Note: These are default Modbus registers@n€L registers. Modbus appends a 0, 1, 3,tor 4
the front of the register index in order to speeityat bank a message is reading/writing.
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Projects and Nodes

ScadaBuilder lets you work with “Projects” and “MNsd’ A ScadaBuilder Project is a collection of ane
more Nodes. Each Node represents one physical ¢8traller and its corresponding ScadaBuilder setup.

* The example Project below has two Nodes (“Noded’‘&ode2”):

4, ScadaBuilder - [Project Manager - C:APROJECTSATEMP\Project sbp] | !E
i, Fle Project Node Target Setup kaGraf Tools Help -8 x|
z2lnlzal cles el |elel glxla = D32
Modes: | Files Setup: | Infarrriation:
== Project CAPROJECTSSTEMPAPrg | - Registers [Fioat]
L R Model Model shn - Mappings [Fiaat]
@@ Mods? shi - Triggers [Foot]
- larms [Riomt]
- Locals [Rioat]
- Log Files [Rioat]
= Dialers [Rioat]
- Communications [Rioat]
=TI [Foaot]
AL [Foaot]
- GPS [Foaot]
- 140 [Faat]
Bherlogic LC vy
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« To work on a specific Node, you must first clickibto select it. The currently selected Node has a
|
“target” icon @! to the left of its name. In the example above, dB®’ is selected.

« The options under the “Setup” menu apply to thected Node. If a Node is not selected, you can’t
modify any Node setup items (the items of the “Bétaenu will be disabled).

e Setting up a Node consists of creating and modifgimnfiguration items using the “Setup” menu.

e Some operations can be performed using the topbllihons at the top of the Workbench window.
To see what the function of each button is, moug yoouse pointer over the button of interest and
wait a moment for the handy “tool-tip” to appear.

e Setup items are shown on the right side of thegetdjlanager window. You can expand/contract a
branch of the tree by clicking on the “+” and “yrsbols. To view or edit a setup item, double-click
on itin the tree view. If no setup items existuynay create one by double-clicking the correspumndi
tree root or using the “Setup” menu. A newly crddtide will contain the roots of the setup tree, as
shown above.

* To access the ISaGRAF tools for developing comagit, select a node and click the ISaGRAF
button or choose “Tools” and select “ISaGRAF Worktd® from the menu.

Registers

ScadaBuilder uses “registers” to store informatR®egisters can store different types of informateuch
as integers, floating point/real numbers and orafblean values. Values can be written to registera

various sources including analog inputs, digitalits and communications protocols. Likewise, regsst
can be read by analog outputs, digital outputscamadmunications. Registers are handy little places t

store things and are essential to everything id&8ailder - without them, you can’t do anything.

/0 Mapping

The link between registers and physical inputsa@urtduts (1/0) is created though “I/O mapping.” When
register is mapped to an input, the input stataé/é automatically stored in the associated regisYhen
a register is mapped to an output, the value imabister is automatically reflected on the output.

/0 Scaling

ScadaBuilder allows you to scale analog inputsaurguts to engineering or “real world” units. For
instance, an analog input could be scaled to reptdow in gallons per minute, liters per minutgust
about any other unit of measure you can dream up.
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What the Quick Project Feature Does

When you create a Project for a fixed /0O counttiagler or RTU (such as an EtherLogic or ScadaFlex
Plus) using the “Quick Project” feature, a Projeith one Node is created. In the Node setup, /0O
registers are automatically created and mappdtktappropriate 1/0 channels. An I/O Scaling erdry i
created for each supported analog I/0O mode, anddfzilt 0-20mA Scaling entry is applied to each
analog I/O channel. The Quick Project feature @sddaBunny”, as we affectionately call it!) carrine

by clicking on theﬂ button on the toolbar.

Now, armed with some new concepts, let's take adoound the application you have created in ctaler
more fully understand it.

Exploring the Setup

Let's take a moment to explore some of the iterasttie Quick Project feature created for us in our
sample application.

¢ Click on “Nodel” in the Project window, as showrdye, to make sure it is selected:

a1, ScadaBuilder - [Project Manager - CAPROJECTSATEMP\Project sbp]
i, Fie Project Node Tamet Setup [saGraf Tools Help =18 x|
alolzEl clslgl e lolol #lxla| | Blolel
Hodes: | Files Setup- | Infarmiation
oo Project CAPROJECTSATEMPYPr | B Registers [Fioot]
.48 T w Model sbn = Mappings [Fioat]
-~ Triggers [Foot]
- ilarms [Foot]
- Locals [Fiont]
= Log Files [Fiomt]
= Malers [Fiomt]
- Communications [Fiomt]
= TUI [Riat]
= A¢L] [Riat]
- GPS [Riat]
- 140 [Font]
BtherLogic LC | o

« Now click on the “+” sign to the left of “Registérén the right-hand window pane), to expand the
register tree. Click on the “+” signs next to tlgo6lean” and “Integer” branches as well to fully
expand that branch of the tree. (Feel free to egfie window and move the dividing line that
separates the two panes of the window)

* The items listed are register names, such as “Bitl’“Al5.” In most cases, you will see that a
number of registers have been automatically crefategbu - one for each 1/0O channel.
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Pinnacle 1/O Configuration

Next, expand the “I/O” section of the tree and thenble-click “Configuration” to open the following
window:

J#i, If0 Configuration

CPU | Slat1 | Slot2 | Slet3 | Sietd | Siet5 | Slots |

| s | s | wm | e | A |

| CPU: S5hasta Controller

Channel | UI I Ul_Scale I Ul_Average I Ul_Speed I
1 0o Ulal ¥ Oto 20m B d:amples o AT mz
2 0 U2 ¥ Oto 20md B 4s:amples 0 FETEms
3 0o Ula3 ¥ Oto 20me #H 4:zamplesz W TETEmz
4 0 Ulad ¥ Oto 20ma H 4zamples N FET2ms
H 0o Ulas ¥ Oto 20md, B 4:zamples W FETEms
[ 0 Ulas ¥ Oto 20me H 4:zamplesz o TETEmz
7 0 LAY ¥ Oto 20md B 4s:amples 0 FETEms
8 0 UlA3 ¥ Oto 20me #H 4:zamplesz W TETEmz
Corve freq: 1.72 Hz
|0 options:
[Card; “Watch dog timer: Dl gate tirne: Pl gate time: D0 flagh rate:

I j IU (%10 mz) IU [zec] ID [sec) ID (10 msz)

* This window shows (and allows you to change) h@vdhannels are mapped to registers. The
columns show the I/O types, and the rows show tla@mels. For instance, the register “All” is
mapped to analog input 1. We just picked simpléstegnames—you could call them something
more suited to your application (like “Pressure™Blow”).

« TheW® icon indicates that a given channel has been naejopa register. If th® icon were present,
this would indicate that the channel is not mapjfeel channel has been scaled, ¥1&on appears.

* To change the mapping or scaling, click on the nkhyou are interested in and then click the “Map”
or “Scale” button that appears on the right sidéhefwindow.

Scaling
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Now let's take a closer look at scaling.

» Close the I/0 Configuration window.

e Click the “+" sign next to the “Scaling” entry ihé setup tree. You will see a listing similar te th
following list of scaling entries. (This is the deft listing for Pinnacle Lassens):

=140 [Root]
=- Scaling [Romt]
- [ram] [I/0 Scale]
- [ bo 20med, (140 Scale]
- 300 b 300m (140 Scale]
- 0 to Y [I/0 Scale]
- [ to BR535 Ohmz (140 Scale]
-] Thermocouple [C] [I/0 Scale]
-] Thermocouple [F] [I/0 Scale]
- K. Thermocouple [C] [I/0 Scale]
- K. Thermocouple [F] [I/0 Scale]
- T Thermocouple [C] [I/0 Scale]
- T Thermocouple [F] [I/0 Scale]
- E Thermocouple [C] [I/0 Scale]
- E Thermocouple [F] [I/0 Scale]
- B Thermocouple [C] [I/0 Scale]
- B Thermocouple [F] [I/0 Scale]
-5 Thermocouple [C] [I/0 Scale]
-5 Thermocouple [F] [I/0 Scale]
- B Thermocouple [C] [I/0 Scale]
- B Thermocouple [F] [I/0 Scale]
- M Thermocouple [C] [I/0 Scale]
- M Thermocouple [F [I/0 Scale]
- 10 Ohm PtRTD 427 [C) (140 Scale]
- 10 Ohm PtRTD 427 [F) (140 Scale]
- 100 Ohm PtRTD 385 [C) (140 Scale]
- 100 Ohm PtRTD 385 [F) (140 Scale]
- 100 Ohm PtRTD 392 [C) (140 Scale]
- 100 Ohm PtRTD 392 [F) (140 Scale]
- 1000 Qhm PERTD 385 (C] (140 Scale)
- 1000 Qb PERTD 385 (F] (140 Scale)
-~ 10K Okhm Themistor 11 [C] [1/0 Scale]
- 10K, Ohm Themiztor 11 [F) [I/0 Scale]
- 10K Ok Themistor 1 [C] [1/0 Scale]
-~ 10K Ok Themistor 1 [F] [1/0 Scale]
[=]- Configuration [Romt]
(Slot 0]

* One Scaling entry has been automatically createddoh analog I/O mode supported by the
EtherLogic. The names are arbitrary, but have lobesen to indicate the mode.

* Double-click on the “0 to 65535 ohms” entry to #searameters:
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43, 1/O Scale - 0 to 65535 ohms BE|
- Register scale:
Enginesnng urits: Cancel

IEI Min 155535 bl am

Clamp [applied to register)
[0 Min [0 b Copy

Dielets
|40 setups:
| 47 rride Motes:
| 0 to E5535 ohms =] Help
|40 range (that seale iz applied tal
lEI Lo 355535 High
b | | | | [Rename ][00 65535 ohms ] [Fets

« Just for the fun of it click on tr 2] button, then click on the “Max” parameter. Youlgite a help
window appear for that parameter. Almost every wimdhas this feature, use it to your advantage
when you need to find out what a particular parameteans.

e This Scaling entry is a simple 1:1 type

e The units that come out of the EtherLogic are alydga Ohms when 0 to 65535 ohm mode is selected
(with the “I/O mode” setting). “What use is it tH&nyou might understandably ask.

« Although the actual scaling in this case is noy\exciting, it turns out that the Scaling entryoals
selects the operational mode of the I/O channeleiflid not attach a Scaling entry to a channel, it
would by default operate in “raw” mode, which wogigtle us numbers in the range of 0-65,535.

« Also, these Scaling entries where created in dadeyou to use as a starting point, you can easily
change them to suit your needs.

* For example, if you wanted the engineering unitsd® to 100 percent, you would plug those
numbers in to the “Engineering units” “Min” and “Maparameters.

e You could also click the “Rename” button to choagaore meaningful Scaling entry name for your
application (such as “Valve opening -percent”).

» If you want to create another Scaling entry with $ame mode and different engineering units or
other parameters, use the “Copy” button. Use th@n'Noutton to create a Scaling entry “from
scratch.”

That completes our tour of ScadaBuilder. Therenaaay more features that we haven't touched on, but
you should know enough now to at least be ableets@irted. Feel free to explore some more on your
own, and don’t forget about t22 button to access parameter-specific help. Hedsis available from the
“Help” menu and many windows have a “Help” button.
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