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Introduction
ScadaWorks is a suite of software tools that help you quickly and easily configure your ICL controller
for SCADA (Supervisory Control and Data Acquisition) and other applications.

The Quick Start Guide walks you through the essentials of installing the software, creating and running
your first application.

Once you have the ScadaWorks software installed on your PC, additional information is available in the
form of on-line help. The help files may be accessed directly through the ScadaBuilder Workbench
“Help” menu. You can also get help on a specific setup parameter by pressing the F1 key when the
parameter is selected. The same help can be accessed by clicking on the parameter with the “What’s
this?” 2l pointer (use the button found in the upper right corner of most of the windows).

Technical Support
If you purchased your equipment and software through a distributor, please contact your distributor for
help first as they will probably have a better understanding of the current task you are trying to tackle.

If you purchased your equipment and software direct from ICL, contact us by phone or email using the
information shown below:

Toll Free (800) 888-1893

Local (530) 888-1800

Fax (530) 888-7017

Email support@iclinks.com
Web http://www.iclinks.com

Mail 12840 Earhart Avenue « Auburn, CA USA 95602






Installing the Software

The ScadaWorks software suite consists of the components listed below. The minimum operating system
requirements are Windows 2000 Pro or Windows XP. Because the software has not been tested with
other Operating Systems we cannot guarantee that the application will operate properly. Please install at
your own risk.

Performing a “Typical” installation will install all of the components onto your development PC. A
“Minimal” installation will only install the ScadaBuilder component. A “Custom” installation will allow
you to select which components to install. ScadaWorks consists of the following software components.

ScadaBuilder — ScadaBuilder ties all the components together and provides the tools to help you
configure ICL controller(s) for your applications.

ScadaBuilder Samples — A number of sample Projects are provided to illustrate the various
features and functions of ScadaBuilder and ICL controllers. It is not required but is recommended
that you install the samples.

ISaGRAF Support — The 1ISaGRAF Support Kit allows you to develop control logic that will be
executed on the target controller. This component consists of a workbench and a runtime kernel.
The 1SaGRAF Workbench is an IEC-61131-3 standards-compliant development tool that
supports 6 development languages. The 1ISaGRAF Runtime Kernel and supplemental functions
allow you to create ISSGRAF projects that take advantage of ICL controller hardware.

TCP/IP Support Kit — The TCP/IP Support Kit provides support for TCP/IP and related protocols
over Ethernet or dialup/serial connections.

Voice Support Kit — The Voice Support Kit provides support for voice related features such as
alarm dialing and the VUI (Voice User Interface). These features require the voice modem
hardware option to be installed or connected to the unit.



Sample Application Walkthrough

To show you the basic steps you will use to develop a ScadaBuilder application, we will walk you
through creating, transferring and running a simple application. This application sets up the target
controller to do some simple control logic and to act as a Modbus slave. ("Modbus™ is a serial
communications protocol that is commonly used in industrial automation systems.)

After we go through the mechanics of using ScadaBuilder, we'll spend a little time talking about
ScadaBuilder concepts and look more closely at the application you have created.

The hardware required for this tutorial is one ScadaFlex 3300 or ScadaFlex 3400 controller with a
Combo-24 1/0 board installed in Slot 1. The 1/O on the controller will be mapped to registers that are
accessible via Modbus.

We will assume at this point that you already have the following software installed on your PC:
e ScadaBuilder Workbench
e |SaGRAF Support Kit
e TCP/IP Support Kit

If you do not already have these components, they are available on the ScadaWorks CD.

Let's get started, shall we?



Creating a Project
Follow the steps below to create a basic ScadaBuilder Project (which we will then build upon):
e Start ScadaBuilder. It will be found in the Start menu under “Programs” | “ICL Tools” |
“ScadaBuilder”). If this is the first time you have run ScadaBuilder, you will see the following
Quick Start window:

T S -

Click OF. to create a quick project. Default 1/0 registers and scaling
will be configured for figed /0 controller types.

To create a guick project at a later time click the ﬁl button.

¥ Show this window at startup.

Cancel |

e This allows you to get started quickly with ScadaBuilder by helping you set up your first project.

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

Create Project
Lookiin: | ) SBProjects x| o« ® ckER-

My Network (3300t |Project = o |
Files of type: | Project files (".sbp) j ﬂl

You can store your projects wherever you like, but the default folder is “C:\SBProjects”. Each project
must be in its own folder (typically a sub-folder of “SBProjects”).

e Create a sub-folder for your first project by clicking on the ﬂ button.
e Type in the name “FirstProject” as shown below:



Creal Froject

Look in: |i"_"'}SBF‘roject5

ﬂﬂ

e Double-click the new folder name to go into that folder. (Note: if you are running on Windows
2000, you may get an error message and have to double-click again due to a pesky quirk in the
operating system).

e Click “Open” to accept the default project file name (“Project”).

0 On the next window that appears, select the controller model and any options that
represent the controller you have (or the one you are pretending to have). The window
below shows a standard ScadaFlex LC controller selected:

—Select node type:
Controller/BTL model;

S cadaFlexs Plus - OPI0
Controller/BTL options:;

I [hiane] j

v Enable [SaGRAF

Ok LCancel

0 Leave the “Enable ISaGRAF” option checked and click “OK.” You will see a window
that looks like this:

21, ScadaBuilder - [Project Manager - C:\SBPmojects\Frst Poject\Project sbhp] _ O] x]
I, Fle Project Node Target Setup lsaGrof Tools Help =8| x|
anlzg o= e |elo ElElal = @8
Modes | Files Setup | Information
% Project C:ASBProjectz\FirstProject - Registers (Root]
- Lesf N ode Nodel.sbn - Mappings [Root]
- Trigaers [Rioat]
- dlarmz [Rioat]
- Lozals [Rioat]
- Log Files [Rioat]
- Dialers [Rioat]
[#- Communications [Rioat]
- TUI [Roaot]
il [Roaot]
- GPS [Roaot]
[+- 10 [Rioot]
EtherLogic LC | p

e You have now successfully created a basic ScadaBuilder Project, that wasn’t too hard, was it?
Next, let’s build on this by adding some simple control logic.



Control Logic
Let’s add some basic logic. If you wanted to describe the desired logic as a sentence, you could write:
“If digital input 1 or digital input 2 is ON, turn digital output 1 ON, otherwise turn digital output 1 OFF.”

We will use ISaGRAF to represent this logic in a form that the controller can understand. ISaGRAF is a
standards-compliant tool that is integrated with ScadaBuilder, and can be used to create logic of just
about any level of complexity. With ISaGRAF, you have the choice of 6 different “languages” to tell the
controller what you want it to do. For the most part, any of the languages can be used to accomplish a
task, but the language or languages you choose will be based on your preferences and the types of tools
that you are already familiar with. The languages are both graphical and text-oriented and you can use
multiple languages within the same Node.

= For this introduction, we will use “Ladder Diagram,” or LD. Let’s continue:

= Make sure that “Nodel” is selected in the ScadaBuilder project window.

= Click the El button to bring up 1ISaGRAF. You should see an empty “Programs” window:

-=! |5aGRAF - NODET1 - Programs _ O] =]

Fle Make Project Tools Debug Options Help

_l|u%a§[|mlm|$x:¢|m§4| 2% Gy B

|ICL Scada\Works

= Multiple “Programs” can be created to represent different portions of your control logic. We will
create just one simple Program.

= Choose “File” | “New” from the menu. The window below will appear. Type in a name and
(optionally) a comment. Make sure “Quick LD and “Begin” are selected, then click “OK:”
Now your Programs window will look like this:

e Program R

Mame: |I'I'I_','|Dgl[: |

Comment: |Twu DI*z or'd to one DO |

Language: | Quick LD : Ladder Diagram ;||

Style: | B eqin : Main program ;||

| (1] I LCancel |




-=_ 15aGRAF - NODET1 - Programs =] E3

File Make Project Tools Debug Options Help
B HSX DED =X mE| A% GG

Begin:

Two D'z or'd to one DO

|Beg'm: mylogic (Ladder Diagram)
|ICL ScadaWorks

= Double-click on the “mylogic” program, to bring up a blank Quick LD program editor window:

Zi# 1SaGRAF - NODE1:MYLOGIC - Quick LD Program (O] x|

File Edi Tools Options Help
R XD HS «Bd b Qa=si gl

F2:4EE F3:HE Fd: G | FE:-{H | Fe: {HE F7:3H3 Fa: 150 | Fa:—% tFas |

-
| _"|;I

st |
||c|_ SeadalWorks

o Click on the P2 phytton (or press F2) to tell ISaGRAF that you would like to place a contact.
The window will then look like this:

Ei& 1SaGRAF - NODE 1:MYLOGIC - Quick LD Program _[O] ]

File Edt Tools Options Help
RE| XD HS «Bd b Qa=si gl

F2:4BE F3:HE Fd: G | FE:-{H | Fe: {HE FR:3HD Fa: 150 | Fi:—% tFanm |

e an
L)

[

4 | i
||:H:|:5=4,1 |
|ICL Scada\Works

= Notice that the Quick LD editor automatically makes a complete “rung,” including a coil.
= Click the 8| putton (or press F4) to add a parallel contact below the first contact. The result
will look like this:



B 1SaGRAF - NODE1:MYLOGIC - Quick LD Program M=l E3
File Edt Tools Options Help

P& X2 H® «<Bd| B Qi
F2:4BE F3:9HE Fé: G | FE:{H | FE:{HE FRoidd Fa: ol | Fi:—% tFanT |

I x|
1 L

1| | 3
|p-us=1 2
|ICL ScadaWorks

We are now done adding symbols and will assign registers to the contacts and coils.

e Double click the contact at the top of the diagram. The following window will appear, which

allows you to select a register (also known as a "variable™ in ISaGRAF) to be associated with the
contact:

Select variable

| (1] 4 l Cancel |

e Make sure "DI1" is selected, then click "OK." The result should look like this:
EiE15aGRAF - NODE1:MYLOGIC - Quick LD Program == ] =10] x|
File Edit Tools Options Help

Do XER e xBd B QABE &

F2: 30 F2:9HE P T | FE: {H | FE:{HI F7: I} Fa: g0 | Fi:— tF9.c |

- —— ,

i3

poz=21




e Repeat this process for DI2 and DO1, until your window looks like this:

Eiz ISaGRAF - NODE1:MYLOGIC - Quick LD Program _ ! -0 x|
File Edit ©Options Help

+ht
o
+EtE
o

DI Do

DIz

|p-:|s=lil i} |

e Click the & button to save your work and then close the window.

You have now completed the control logic part of the application. Coming up next, we will "make" the
application. After that, we will prepare the target controller, load the application and execute it to see if it
works as expected.



Make Application

Before you try to load your application onto the target controller, you must first "make" it. This will take
the application in its "source” form and compile it into a form necessary for execution. Both your
ScadaBuilder setup and 1ISaGRAF control logic will be combined into a single file.

e From the 1ISaGRAF programs window, click the 5 putton. After the application makes, you will
see something like this:

- I5aGRAF - NDODEL - Code Generator =101 x|

File Options Edit Help
Verifying wvariables declarations

Verifying mylogic
No error detected

ST e L ode Generator | x|
Building cor Mo emor detected.

Linking aobje _

Relocating c Do you want to exit the Code Generator now ?
Post-compili Continue

No error det

Compiling resources
No error detected

e Click "Exit" to close the code generator window.
e You may now close the ISaSGRAF programs window.

Your application is now in the form needed for execution on the target controller. Whenever you make a
change to the setup in the ScadaBuilder Workbench or change your ISaGRAF logic, you need to "make"
the application before downloading it to the target if you want your changes to take effect.



Preparing the Target Controller
Now let’s prepare the target controller so it is ready to accept and run your newly created application.
Refer to the appropriate hardware reference manual for power supply requirements and other details.

Power and Communications Connections
e Attach a null-modem cable (available from ICL) from your development PC to the controller.
Connect to the console (Com1) port on the controller.

0 You must use a null modem serial cable. If you do not have an available serial port on
your computer, you will need to purchase a USB to serial converter. See the end of this
document for ICL’s suggestions.

e Provide power to the controller.

Development PC Port Setup
e From the ScadaBuilder Workbench menu, choose “Project” and select “Options.”
e Click the “Port” tab to set the port parameters as they apply to your development PC. You will
see the following window:

41, Project Settings 2|

General  Fort |

~Local PC port settings:
Part; B aud: LCancel
oMt w| [115200 ¢
D1 ata bits: Stop bits: =k
BN |
P arity:
Inl:-ne *i

For the “Port” setting, select the Com port that you have connected the null-modem cable to. The other
settings should be selected as shown. (Remember: you are configuring the settings of your development
PC serial port, NOT the port on the target controller.)



Downloading Your Application
The first time you download to any ICL controller, you must do a “complete controller setup.” If you do
not personally know the history of the controller, you cannot be guaranteed that the software version
running on your controller matches that which you are developing in. To do a complete controller setup,
follow the steps below:
e In ScadaBuilder choose “Target” and select “Send Complete Controller Setup...” You should see
the following screen:

“, Complete Sctup ]|

Performing a complete setup on the controller will download
all the necesszary application and svstem files required ta rin
the application. &ny exizsting configuration on the controller
will be lost.

—Select operations to perform;

[+ Clean target.

W Send|5aGRAF Runtime Kernel.
[ SendSockets (TEEAR suppor|
[T | Gererate and sendivoize files,
¥ Send startup configuration,

Cancel |

e Ensure that all available options are checked and then press “OK.” (An option will only be
available for selecting if it is being used in a given node and thus “Send Sockets” and “Generate
and send voice files” are not presently available on our controller.)

o If prompted, press the reset button (or power-cycle) on the controller:

a3, Node Status ]|

Status:
IF'ress RESET button to stop nodel

Transfer progress:;

Transfer statusg:

File name:

File length: Byte count; File count; Erraor count:

File progress:

<< Details

v Cloze on success.




e If your download commences, your screen should look like the one:
43, Node Status K|

Statuz:

ITransferring file[=]...

Transfer progress:;

Transfer status:

ITransmitting file data.

File name:

IE:'\IS.&WIN&HTKern"-.Isa.e:-:e

File length: Byte count: File count: Error count:
244983 | 132088 o 0

File progress:

[¥ Close on success. << Details

If you encounter any errors, double check to see that the cable is correct and that the communications
port on the host PC is selected properly (“Project” | “Options” | “Port”). The PC COM port baud rate
must match that of the target Com1 (console) port. The most common settings are 115200 baud and 9600
baud. Units produced since about February 2002 have a factory default setting of 115200 baud. Earlier
units have a default of 9600 baud. (The baud rate setting can also be changed with a utility called
“syscfg”—contact ICL for details).

As stated earlier, sending the complete controller setup only needs to be done the first time you
download

to a controller. After this, downloads can be accomplished by doing a “*| “Make the 1ISaGRAF project”
and then either pressing the “Send controller startup configuration to target” @ or “Send controller
startup configuration to target and start” _| button.




Launching the Debugger
We will start by verifying the ISSGRAF and Debugger settings:

e Choose “Node” and select “Options” from the ScadaBuilder menu.

e Select the “ISaGRAF” tab.
o0 At this point “Enable ISaGRAF” should be checked, as well as the 3 sub-checkboxes.

Under “Debug settings,” the “Port” setting should match the port to which you have
attached your null modem cable. This should be the same as what we set in the section
“Preparing the Target Controller.” The “Baud” setting should be 19200. This will be
different than what we set in the section “Preparing the Target Controller.”

The “Node Options” window should now look like the window below:

[ ]
@ NodeSettings ________________________ HH|

General | Ethemet / Gerial IP | FTP/HTTP  15aGRAF | Advanced |
I Enable [5aGRAF: ax

[+ Send ScadaBuilder configuration over debugger, Lancel
¥ Include app files when sending starttup configuration. e
¥ Stiict variable checking.
—Debug settings:

Controller part:

II:-:um1 vI

Baud: Local part [PC side]:

[19200 =] cOM1 ]

HetSessions

We are now ready to launch the Debugger. This can be accomplished by pressing the “Debug the

ISaGRAF project” 3_¢| button. (Also known as the “Spyglass”™)
o Two new screens should appear. The first a window that looks almost identical to the

standard 1SaGRAF window. However, in the title bar it will now read *...Debug
programs” as opposed to the standard “...Programs.” It should look like this window:



-=! |5aGRAF - NODE1 - Debug programs _ | O] =]

File Project Tools Options Help
B | o8| m ] GG

Begin: et RS D ([ Two D= ord to one DO

|Begm: mylogic (Ladder Diagram)
|II:L ScadaWorks

e The other window that should appear is the Debugger window. It should look like the window
below:

@, 1SaGRAF - NODE1 - Debugger =] B3

File Control Tools Options Help
@i r e & AP

RUN allowed=0 current=19 maximum=21 overflow=0

||c|_ ScadalWorks

or:
@, 1SaGRAF - NODET1 - Debugger = =] B
Fle Control Tools Options Help

@M= r | & Ao

'nodel" active

||c|_ ScadalWorks

e It is worth noting that you can also download your application code to the controller from the
Debugger as well as through ScadaBuilder. Start by checking the Debugger window. Unless it
already says “No Application,” press the stop & putton and choose “Yes” and the prompt.



Now the debugger should look like this:
©, 1SaGRAF - NODE1 - Debugger

File Control Tools Options Help
@is= » M O AP

No application

= 10] ]

||c|_ ScadalWorks

o Click the ¥ button to request that the Debugger download your application, then click the
“Download” button on the following window:
Download ]|

ISAB6M: TIC code For Intel

Application symbolz

| Download I Cancel

e Your will see a progress bar as the application is transferred, then the following windows once

the application has started running:

©. 15aGRAF - NODE1 - Debugger N =] E3

File Cortrol Tools Options Help

@s=r |6 A
RUN allowed=0 current=19

maximum=20 overflow=0

|ICL ScadaWorks

You should also see the Status LED blinking on the front of the controller.

Testing your Application
Now, let’s see if the application you created is acting as expected.
e Click on the Hl button of the “Debug programs” window to bring up a register window:



-=! |5aGRAF - NODE1 - Debug programs _ | O] =]
File Project Tools Options Help
B | o8| m ] GG

Begin: [T mylogic

Two D'z or'd to one DO

|Eregin: mylogic (Ladder Diagram}
lIcL ScadalWorks

e Live data is shown, allowing you to monitor your running application. The tabs at the top of the
window allow you to select different types of registers to view. In the case of this application, all
the registers you see are connected to I/O channels. (Note that on an ScadaFlex controller, the
Universal Inputs show up as both analog inputs and digital inputs in the register window—see the
ScadaFlex Hardware Reference Guide for your model for more details.)

% 15aGRAF - NODE1 - Global booleans =] E3
File Edit Tools Options Help

| | @ @]

Bookans | integers/Reals | Timers | Messages | FB instances | Defined words |

[internal] 4001

DI2 [internal 4002 [TRUE
DI3 [internal 4003 [TRUE
DI4 [internal 4004 [TRUE
DIs [internal 4005 FALSE
DIG [internal] 4006 FALSE
DI7 [internal 4007 FALSE
Dia [internal] 4008 FALSE
D19 [internal] 4009 FALSE
D10 [internal] 4010 FALSE
DI11 [internal] 4011 FALSE
DNz [internal] 4012 FALSE i
D13 [internal] 4013 FALSE
D14 [internal] 4014 FALSE
Dol [internal 4101 FALSE ;|
iy
@2001 [internal] (false true)
||c|_ ScadaWorks

e You should be able to connect signals to the input terminals on the controller and have the
corresponding value appear in the register window. To turn on DI 1 or DI 2 on the ScadaFlex,
apply 12 — 24 VDC to the corresponding terminal and common.



e The operation of digital output 1 should reflect the logic that you put into 1ISaGRAF:
DI1 DI2 DO1

FALSE FALSE FALSE
TRUE FALSE TRUE
FALSE TRUE TRUE

TRUE TRUE TRUE

e Another way to view the running logic of your application is to double click on the 2 jcon
corresponding to the logic in the “Debug programs” window:

== |5SaGRAF - NODE1 - Debug programs O] =]

File Project Tools Options Help
B ol S| m | GG

Begin: [I=E mylogic

Two D'z or'd to one DO

|E-Bg'm: mylogic (Ladder Diagram)
||c|_ ScadaWorks

e This will bring up a “live” window that shows the current state of the logic:
Eiz ISaGRAF - NODE1:MYLOGIC - Quick LD Program O] =|
File Edit ©Options Help

o
Fh
e
FEE

on 0o

|pu:us=El,El |

Now let’s set up the controller to do some simple communications.



Modbus Setup

We will now add the Modbus protocol setup to our sample application. With Modbus protocol, there are
“masters” and “slaves.” There is only one master on a given Modbus network. The master originates
messages to the slaves and the slaves respond. Slaves do not originate messages. We are going to make
our controller a slave on the “Com3” serial port. First let’s define the characteristics of the port:

2, Network Ports E |

Com3 |
Device name:—— | [RTS Control:
M arne: O Always on
|E-:um3 P s RS5-485 Default | Reset
' Transmit on
Tiranerit delaps (me); Help
—Senal parameters———— ID— st ID— T
Baud:
9600 -
DR —Media Ready Maode:
Iﬂ % Always ready
B —" Time based
Stop bits: Flecefer quietime;
| 1 bt I 100 [Irre]
Parity: fedia arcess delaw sl
Innne "’I ll:l it lEEI fif=he
T : Dialup
iming paraneters: —Buffers:
Responze delay Feceive buffer size;  Transmit buffer size: e ——
ID [mz) I I | i
MHetSesziong

e In this example we are setting up a Network port for use with RS-232. If you need to use RS-485
you will need to click on the [A5-483 Detault. hutton.
e Make sure that “Nodel” is selected in the ScadaBuilder project window so that we can access its

setup parameters. You should see a “target” icon @ next to the Node.
e Choose “Setup” and select “Network Ports” from the menu.

o If the “Com3” tab is not already selected, click on it to select settings for the Com3 serial
port.

0 Type the name as shown below for the port. By default all ports are available to use in the
Network Ports window. If you do not see the correct ports please go back and double-
check the options that you selected when creating the project.

e Select a baud rate of 9600.
e Leave all the other settings at their default as shown below, then click “OK.”



Next, you will create a Network Session. A Network Session specifies a protocol and related parameters.
Network Sessions are applied to a specific Network Port. That makes the protocol run on the port. For
this sample application, you will create a Network Session for the Modbus RTU Slave protocol.

e Choose “Setup” and select “Network Sessions” from the menu.

e Enter the name as shown below, then click “OK”
Create Network Session ]|

I arne;

e Setall the parameters as shown below on the “General” tab (you do not need to change settings
on any of the other tabs)

iy, Metwork Session - Network Session 1 EE

General | Timingl Hegistersl Dialup I Hu:uutingl Diagnu:ustiu:l Scalingl Login I iz I

~Mode zetup; o
Praotacal: Cancel
IM::u:II:uus AT slave j

Hew
E Copy
Metwork, address: Delete
IEEI
Maotes
~Meszage responze; Help
B EspEEreetime st
3000 [riz]
Bresend retm caumt
IE
=g Links

[l | - | > | [ I HenameIINetwnrk Session 1 MIEEE




The “Network Address” is used to unique identify the slave. When the master has a message to send to
the slave, it uses this address.

e Click “OK” to accept your changes. You have now completed the Modbus slave setup.

e You should be able to communicate with the controller using a Modbus master (such as a
SCADA or MM software package running on a PC). Set the communications parameters to
match the settings on Com3 of the controller (9600 baud, Modbus address 1). Use a null-modem
cable between a test PC and Com3 of the controller.

The 1/0 should be available in the following Modbus registers:
digital inputs—starting at Modbus register 104001
digital outputs—starting at Modbus register 004101
analog inputs—starting at Modbus register 304201
analog outputs—starting at Modbus register 404301

Please Note: These are default Modbus registers and not ICL registers. Modbus appends a0, 1, 3, or 4
to the front of the register index in order to specify what bank a message is reading/writing.

Now that you are done creating and testing a specific application, let’s step back a little and talk about
some general ScadaBuilder concepts that you will need to know as you venture off on your own.



ScadaBuilder Concepts

Projects and Nodes
ScadaBuilder lets you work with “Projects” and “Nodes.” A ScadaBuilder Project is a collection of one
or more Nodes. Each Node represents one physical ICL controller and its corresponding ScadaBuilder

setup.

The example Project below has two Nodes (“Nodel” and “Node2”):

4, ScadaBuilder - [Project Manager - C:\PROJEC TS\TEMP\Project shp]
gk, Fle Project Mode Target Setup lsaGraf Tools Help - |7 x|
Anlzd Slels e ol glelal = @@
MHodes | Files Setup | Information
oo Project CAPROJECTSWTEMPYPr | B Registers [Roct]
i Nodel Model.zhn - Mappings [Foct]
e @ Made? zhn - Triggers [Fioot]
- dilarmz [Root]
[+ Locals [Root]
- Log Files [Root]
- Dialers [Root]
[+~ Communications [Root]
- TUI [Foat]
L [Foat]
- GPS [Foat]
- 1/0 [Raat]
EtherLogic LC | y:

To work on a specific Node, you must first click on it to select it. The currently selected Node has

a “target” icon @ to the left of its name. In the example above, “Node2” is selected.

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

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

Some operations can be performed using the toolbar buttons at the top of the Workbench
window. To see what the function of each button is, move your mouse pointer over the button of
interest and wait a moment for the handy *“tool-tip” to appear.

Setup items are shown on the right side of the Project Manager window. You can expand/contract
a branch of the tree by clicking on the “+” and *“-*“ symbols. To view or edit a setup item, double-
click on it in the tree view. If no setup items exist, you may create one by double-clicking the
corresponding tree root or using the “Setup” menu. A newly created Node will contain the roots
of the setup tree, as shown above.

To access the ISaGRAF tools for developing control logic, select a node and click the ISaGRAF
button or choose “Tools” and select “ISaGRAF Workbench” from the menu.



Registers

ScadaBuilder uses “registers” to store information. Registers can store different types of information,
such as integers, floating point/real numbers and on/off Boolean values. Values can be written to
registers from various sources including analog inputs, digital inputs and communications protocols.
Likewise, registers can be read by analog outputs, digital outputs and communications. Registers are
handy little places to store things and are essential to everything in ScadaBuilder - without them, you
can’t do anything.

1/0 Mapping

The link between registers and physical inputs and outputs (1/O) is created though “I/O mapping.” When
a register is mapped to an input, the input state/value is automatically stored in the associated register.
When a register is mapped to an output, the value in the register is automatically reflected on the output.

1/0 Scaling

ScadaBuilder allows you to scale analog inputs and outputs to engineering or “real world” units. For
instance, an analog input could be scaled to represent flow in gallons per minute, liters per minute or just
about any other unit of measure you can dream up.

What the Quick Project Feature Does

When you create a Project for a fixed 1/0 count controller or RTU (such as an ScadaFlex or ScadaFlex
Plus) using the “Quick Project” feature, a Project with one Node is created. In the Node setup, 1/0
registers are automatically created and mapped to the appropriate I/O channels. An I/O Scaling entry is
created for each supported analog 1/0 mode, and the default 0-20mA Scaling entry is applied to each
analog 1/0 channel. The Quick Project feature (or “ScadaBunny”, as we affectionately call it!) can be run

by clicking on the ﬁ button on the toolbar.

Now, armed with some new concepts, let’s take a tour around the application you have created in order
to more fully understand it.



Exploring the Setup
Let’s take a moment to explore some of the items that the Quick Project feature created for us in our
sample application.

e Click on “Nodel” in the Project window, as shown below, to make sure it is selected:

8, ScadaBuilder - [Project Manager - C:APROJECTSATEMP\Project =hp]
I, Fle Project Node Target Setup lsaGraf Tools Help =8| x|
ablz= cegs e oo ElEwl i Doe
Modes | Files Setup | Information
== Project C:APROJECTSATEMPYPrg | (#- Registers (Root]
- Lesf N ode Nodel.sbn - Mappings [Root]
- Trigaers [Rioat]
- dlarmz [Rioat]
- Lozals [Rioat]
- Log Files [Rioat]
- Dialers [Rioat]
[#- Communications [Rioat]
- TUI [Roaot]
il [Roaot]
- GPS [Roaot]
[+- 10 [Rioot]
EtherLogic LC | y

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

0 The items listed are register names, such as “DI1” and “Al5.” You will see that a number
of registers have been automatically created for you - one for each 1/O channel.



1/0 Configuration
Next, expand the “I/O” section of the tree and then double-click “Configuration” to open the following
window:

41,1/ 0 Configuration
| ScadaFlex Plus 3300
Channel | Al | a0 | D1 | po | Clear
1 0% 0% A01 @ on 0 Do
2 0.2 002 0 D2 0 Doz Mates
3 ! 0%.:03 0 D3 | K Help
4 0% a4 0% 04 0 D 0 D04
5 0% A5 0% 05 0 DS 0 D05
6 0% a5 0% 206 0 DS 0 DOG
7 087 0 o7 0 Do7
8 A 0 DS 0 Dos
g 0 Do 0 D09
10 8 Dio @ Do
11 0 DI
12 0 Dz
13 0 Dz
14 0 D4
15 0 Dis
16 0 Dis
17 0 Di7
18 0 Dis
19 0 D9
20 0 D20
21 0 DIzt
22 0 D
KN )
|
|0 optiong:
“Watch dog timer:
ID (10 ms]

e This window shows (and allows you to change) how 1/0 channels are mapped to registers. The
columns show the 1/0O types, and the rows show the channels. For instance, the register “Al1” is
mapped to analog input 1. We just picked simple register names—you could call them something
more suited to your application (like “Pressure” or “Flow”).

e The @ icon indicates that a given channel has been mapped to a register. If the @ icon were
present, this would indicate that the channel is not mapped. If a channel has been scaled, the &
icon appears.

e To change the mapping or scaling, click on the channel you are interested in and then click the
“Map” or “Scale” button that appears on the right side of the window.



Scaling

Now let’s take a closer look at scaling.
e Close the 1/0 Configuration window.
e Click the “+” sign next to the “Scaling” entry in the setup tree. You will see a listing similar to
the following list of scaling entries. (This is the default listing for ScadaFlex LCs):

=140
B- Scaling

[ram]
< [ o 20med,
o 5
- O to BY [zrc]
- [ b 65535 ohms
~ 10K Ohm Type || Thermiztor [C]
< 10K Ohm Type || Thermiztor [F]
< 10K Ohm Type 1 Thermiztar [C]
< 10K Ohmm Type U Thermiztar [F]
- Configuration

L §

[Font]

[Font]

[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[I/0 Scale]
[Font]

e One Scaling entry has been automatically created for each analog 1/0 mode supported by the
ScadaFlex. The names are arbitrary, but have been chosen to indicate the mode.
e Double-click on the “0 to 65535 ohms” entry to see its parameters:

%, 1/O Scale - 0 to 65535 ohms 7]

—Regizter scale:
Engineering units:
[0 Min
Clamp [applied to register]:
[0 Min

Iﬁ [ E
IEI— EER

=140 zetup:
|40 mode:;

[ /0 range [that scale iz applied tol:

IEI Lo

| 0 to 65535 ohms [

IEEESE High

Copy

Delete

[ ates

Help

la | | > | ®| Rename| [0t 65535 ohms

MIEEE

e Just for the fun of it click on the 2! button, then click on the “Max” parameter. You will see a
help window appear for that parameter. Almost every window has this feature, use it to your
advantage when you need to find out what a particular parameter means.

e This Scaling entry is a simple 1:1 type

0 The units that come out of the ScadaFlex are already in Ohms when 0 to 65535 ohm mode
is selected (with the “I/O mode” setting). “What use is it then?” you might understandably

ask.

o Although the actual scaling in this case is not very exciting, it turns out that the Scaling
entry also selects the operational mode of the I/O channel, if we did not attach a Scaling



entry to a channel, it would by default operate in “raw” mode, which would give us
numbers in the range of 0-1023 or 0-65,535 depending on your ScadaFlex model.

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

o For example, if you wanted the engineering units to be 0 to 100 percent, you would plug
those numbers in to the “Engineering units” “Min” and “Max” parameters.

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

o If you want to create another Scaling entry with the same mode and different engineering
units or other parameters, use the “Copy” button. Use the “New” button to create a
Scaling entry “from scratch.”

That completes our tour of ScadaBuilder. There are many more features that we haven’t touched on,
but you should know enough now to at least be able to get started. Feel free to explore some more on
your own, and don’t forget about the 2! button to access parameter-specific help. Help is also
available from the “Help” menu and many windows have a “Help” button.



Appendix A — Adding Ethernet Support
There are two ways that a project node can be selected for Ethernet support.

e During project creation with the “Scadabunny”, the “Node | Type...” menu selection can be used
to select a Controller/RTU option that includes Ethernet. (There is no Controller/RTU Ethernet
option for ScadaFlex units as they all come equipped for Ethernet support.)

e If there is not an Ethernet Controller/RTU option for a controller (but the controller has Ethernet
capability) or the project has already been created without Ethernet, Ethernet can be added using
the “Node | Options...” menu selection can be used to select a Controller/RTU option that
includes Ethernet.

To provide include Ethernet support during the creation of the project, select the appropriate
“Controller/RTU options” when ScadaBuilder prom pts for the Node Type. An example of the Node
Type window for the ScadaFlex LC is below. (Note that there is no Controller/RTU option selected for
the LC.)

—Select node pe;
Contraller/B T model:

ScadaFlex Plus - OO
Controller/BTU options:

I [none] j

v Enable [SaGRAF

Ok Cancel




In order to configure an existing project for Ethernet support, Click on the Node and choose “Node” and
select “Options...” The following window will appear:

General | Ethemet / Serial IP | FTP /HTTFP | 15aGRAF | Advanced |

—Mode properties: —Runtime options:
Mode name: MHode address: Trigger scan rate; Cancel
[Made |0 (default) 100 [ms]
Controller/RTU model: Caumnter scat rate: e
| ScadaFles Plus - OPID =l 100 | fims)
Controller/B T options:
I[”':'”E] j —CPL watchdog:

Regenerate default /0 szaling entires. | [™ Enable DT
Wiatch dog himeout;
— Overide project's PC paort settings [EModem); 10000 | s
Fart: B aud;
[coMt =] 115200 & ~Remote file hosting—————
Data bits; Stop bits: Farity; Host node:
IE j I'I j Ir‘u:-ne j I[”':'”E] ﬂ
MetSeszionz

From the “General” Tab, verify that the “Controller/RTU Options” has a controller options selected that
include Ethernet. It may be necessary to change this selection to a model that includes Ethernet. Once the
Node is configured as an Ethernet capable device, the TCP/IP must be configured. Select the “TCP/IP”

Tab from the Node Options window as shown below.
=1, Node Settings EE
General Ethemet / Serial IP | FTP /HTTP | 15aGRAF | Advanced]

¥ Enatble Ethemet: ~Geral TCRAR——————————— Ok
= [Obtain IF addrezs automatically [DHCP). Lancel

15aGRAF
—* Specifiy IP address: COll (o !

TCF disabled
Node IP address [LAN) S L (Al 1| (MEelRe) Help |
|192 J162.1 L 205 | T segment from

switch.

Metwork mask:

|255.255.255.D

Metwork gateway:

Intemet IP address [fwAN):
IEnter Your wWal IP Here.. | j
— TCPAP setup:
Dromain name servers: R
I . ) } IS— Fouting |
I : ; ; tax TCP retry time:

W Include domain name servers in routing tabls ID [rns]

MetSessions |

Click on the “Enable TCP/IP” check box. This will cause the IP configuration entries to become enabled.



The Node IP address and Network subnet mask must be configured. At this point it may be necessary to
consult your IT department for a compatible IP configuration for your LAN.

e Enter an IP address and Network mask for the ScadaFlex LC.

o Click on the “OK” button to save the IP configuration. Ethernet is configured and available
for use as a network communication protocol. To use the configured Ethernet protocol in a
project:

e Invoke the ScadaBuilder Project Manager window as shown below:

4, ScadaBuilder - [Project Manager - C-\PROJECTS\TEMP\Project sbp]

. Ble Project Node Target Setup IsaGraf Tooks Help 18] x|
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- Log Files [Fiont]
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- TUI [Foot]
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- GPS [Foot]
- 140 [Foot]
|EtherLogic LC | y

= Click on the Node and choose “Setup and select “Network Ports...”. Alternatively, you
can double-click on “Communications” in the project tree-view. The following
window will appear:

s, Network Poris E |
Com3 |
~Device name:——— [ RTS Control:
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= Select the “Ethernet” tab and enter a device name for the port.



o Click on “OK” to accept the entry. Congratulations, Ethernet is configured and available for
use in your project.

a, Network Ports

—

[ratermiaelaws (e
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= Select the “Ethernet” tab and enter a device name for the port.

o Click on “OK” to accept the entry. Congratulations, Ethernet is configured and available for
use in your project.



Using the Debugger over Ethernet

e Start by selecting “Node” and choosing “Options...” from the ScadaBuilder menu.

e Select the “ISaGRAF” tab.

e Inthe “Debug Settings” box, change the “Port” dropdown to Ethernet. Your window will look like
the one below:

8wt o 3

e For the changes to take affect, you must first update your target node. Do so by doing a “Make” .

followed by a “Send Controller Startup and Configuration” E (Or ). After the download is
complete you are now set to run the debugger over the Ethernet.

Congratulations!
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