Compact Control Builder Training

Chapter 6 Download
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6.1 General Information

6.1.1 Objectives
Upon completion of this chapter, you will be able to:
e Set up communication to controller AC 800M

e Download and test hardware in online mode

6.1.2 Legend

> Indicates when you go from one menu to a sub-menu
Italic Indicates object and file names

oo Indicates dialog box buttons, tabs, menus etc.
Bold Indicates important topics

V= o Indicates start/explanation of student activity

6.1.3 Reference Documentation

3BSE036351 Industrial IT 800xA — Control and I/0
AC 800M Controller - Hardware and Operation
3BSE041548 Industrial IT - Compact Control Builder AC 800M
Getting Started — Introduction and Installation
3BSE040935 Industrial IT — Compact Control Builder AC 800M

Basic Control Software — Introduction and Configuration
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6.2 Communication to AC800M Controller

All controllers delivered from the factory have the same IP address. You must change
the IP address to an address, which is available in your own network.

6.2.1 How to Configure the IP Address with AC 800PEC

A different procedure needs to be applied if an AC 800PEC controller is used. In order
to manage the configuration of this controller (i.e. also configure the TCP/IP setting) a
tool called PEC Configurator is used.

The PEC Configurator reads the configuration from the controller and displays it to
the user. The user has the possibility to change the configuration of the controller and
store the modified configurations back to the target.

M Project1 - PECConfigurator 1 i |=[ 3]
File  Wiew Tools Help
= 4 Project Controlier Info Contialler Config | pega | o |
g ﬂ epicllrs 1~ IP Configuration
O D d

= T Archives Description | IP Netmask, MaC
L installestuchivePECA00 10.41.246.204 256,256,265.128 | D0D32c003400
Fait 1 10.41.246.120 256,256,255.128 | D0032c003401

| Default gateway | 10.41.246.129

~ General Configuration ltems

Description A Valuel Mgl Yaluel fAug? Value2
CPU Frequency Frequency [MHz] 400 ;J

Controll T Heap Heap [MB] 8

Transient Recorder Driver | Max Flash Space [MB] | 1

Controller Load Buffer Size [Byte] 0

SOAP Server Part 8080 Murm keep-alive Ports | 4 Keep-alive Timeout [5]| 30

 Component Configuration

Enable | Companent Description
ca Simulink application
I |cam CANOpen diiver 1
O |cane CANOpen diiver 2
~ |or ConlrollT
| wive MVB diiver
I |RIC ATC syne
|8t Simulink Anybus driver 1
O |sae2 Simulink Anybus driver 2
r |sc SeralClock spne
O |SuTP SNTP syne
™ |soappse SOAP PSE diiver

Please, refer to the AC 800PEC PEC Configurator User Manual for a detailed
description of this tool.

You might also use the PC Installer for changing the IP-Address

Chapter 6 -3



J410-06 Download - RevAl for AC 800 PEC

6.2.2 How to Download the Firmware with AC 800PEC

A tool called PEC Installer is used either to update the platform- and control software
of an AC 800PEC controller and to backup the software from an AC 800PEC
controller to the PC: in the PEC Installer, the first use case is called 'Download’, the
second one is called ‘Upload’.

[FlPecinstaller 1.0.7.0

CtlinstallerArchivePECSO0. 2ip

10.41.246,129 =]

Do a backup (upload):

9|

|oowrlosd | Catlopen]

R _ semngs |

CinstallerarchivePECS00.2ip =]
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6.2.3 How to Configure the IP Address in the CBM

After setting the controller’s IP address, you must do the IP address settings of the
controller in CBM in two steps:

1. Right click the Controller, choose “Properties > System Identity” and then set the

desired IP address of the controller.
®t compact Control Builder AC 00M - City Li ==l 3

File Edit Wiew Tools Window Help

D aa® ¢

= & CibyLightProject
-0 Libraries
[ Applications
[=1-ff] Controllers

Properties

Colegoller Settings

The System Identity is the network address of the selected controller. The network
address is shown beside the controller icon in the Project Explorer tree.

NOTE! The default address is 172.16.0.0

2. Open the controller’s PM8xx/TP830 and then double click the first Ethernet.

[ Compact Control Builder AC 800M
File Edit Yiew Tools Window Help

TS

[=] W& CityLightProject
- Libraries
&3] Applications
=l Controllers
(= PLC_1(172,16.0,0)
[+-[8 Connected Applications
[+ & Connected Libraries
= |[JJ Hardware AC 800M
i PMEE0 [ TPE30
bt ) CF Reader

4 Ethernet

This will open a new window, click on the “Settings” tab, then set the same IP address
and subnet mask as you have set with the IPConfig tool.
[ Hardware - Controller_L0.1 Ethemet ol x]

Editor  Edit  Wiew Insert Tools ‘Window Help
|mEgran[oc s m@dai

Parameter

mo‘E:Itll.l.

Network Area 0 dint

Path Mumber (] dint (] 1

MNode Number (] dint 1] 500

MNetwark Area Local false boal

Send Period 1 dint 5 1 G0

Max Lost Messages 3 dint 1 10

Proxy router 0.0.00 string

Target address 0.0.0.0 string

| <[ r]Settings 4_Connections #_Unit Status IER _rl_l

Row 1, Col 1 S
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NOTE! The system identity should normally correspond to the
setting for Ethernet 1 on the AC800M.
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6.3 Application Download

6.3.1 General

During a download, the code that has been written is checked and compiled. The
controller receives the compiled application and begins executing it immediately.

Once your application has been compiled, you can:

o Download the application and go Online.
This updates the application in the controller.

e Go online without download of the application.
Useful when, for example, monitoring values in the controller without disturbing
the controller.

A version analysis of the applications is made when you download. The analysis
results are used to determine if and how applications shall be updated to new versions
in the controllers.

For the AC800PEC it is always recommended to load the application to the

because of different save cold retain value handling

6.3.2 Restart Options

When the system restarts, variables with No Retain, Retain and Cold Retain attributes
will behave differently. It will also matter if the system performs a warm or a cold
restart.

WARM RESTART at AC800M only

At a warm restart, variables with the attribute <retain> or <coldretain> are protected
by the battery during restart. During the time that the controller is stopped, all output
1/0s will keep their last value.

COLD RESTART

At a cold restart, variables with the attribute <coldretain> keep their values, since they
are stored on the hard disk. Variables without the attribute <coldretain> lose their
values. During the stop time, all output 1/0s will keep their last safe state/OSP values.

INIT RESTART

At a Init restart, variables with the attribute <coldretain> or <retain> are returned to
the initial value
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6.3.3 Download to Flash

For the AC800PEC use the Flash Utility tool to download. But first right click on the

controller and “make” the compact flash.

Select “Programs > ABB

At the very first time when you download to Ram only following windows will pop

Industrial IT AC 800 PEC....”

—Warning

Unknaown project is downloaded to contraller.
Choose Cancel to abort download and transit

manually.

Download will have to be restarted.

Complete Reset will reset and restart listed contrallers.

Mote: If a Soft Controller iz used and a Complete R eset iz chozen, it must be restarted

ion ko online.

Contraller I Project l Application

Contraller_1  Sww_Project  PecApplication

Compl eset

Control IT Flash Ukility 1.1
CIT application | SCP I FIG I

IF address
[1041246.70 |

V' Reboat afterwards

Jram LM Controller MgFast)
T - (Controller_1. aly

gram3 - {Controller_1.5low

=l
FAM A1 A4S IO

6.3.4 Download to RAM only

MyFirstPr

Tablotled Download Delete
TableMod application application
Terni.zio

HE
| s

Siz

=101 =

Help

Select “Tools > Download Project and go Online” in the CBM.

& control Builder M Professional - Sxx|
File Edit View | Tools ‘Window Help

) Ell Test Mode
J'I s | = [inine

B W5 Sxx_Proje =, e S
= [_.._..--.nlu_..:u:IFr and G

F5

o Onling  Chri4D

=B applic Save 'ColdRetain < alues

Show Current User

Source Code Report

Werify Type Link Consistency

Maintenance

Setup

Compiles the project, downloads it, and goes online S
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If changes have been made to one or several applications in Offline mode, the version

analiinin Aatants i+ /A

¥& Dnline analysis - Online with download

1 Anan than Aanida hAas A vantarvt tha AhanAanAd nnplications

—Applications

D@,Studenbﬂpp MonSIL  Yes
Sux_Reactordpp MonSIL  Yes

Wwam  Download

O E:\‘, TankFamépp MonSIL  es
- Restart Infarmation. .. |
o« |nit = arm ) Upgrade
" Cold Cold Restart &l |
r— Contraller Configurations |
Name | SupzlD | Changedl Flemark: I

E[?,Controller_‘l 172164162 Yes

Download, Object in contraller is downloaded from another workstation.

Infarmation... |

Help |

Continue I

Cancel |

Independent of how you restart the applications, the changed application parts are
downloaded to the controllers. The controller will stop the applications and restart
with the new and changed application.

NOTE!

Following download the last message should be:

You are now Online!
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6.3.5 Difference Report

Just before the download to controllers, the system will open a ‘Difference Report’
window, which shows the differences between the applications on disk & applications
in the controllers. At this time you may decide to continue or to cancel the download.

The purpose of the difference report is validation of configuration changes.

¥t pifference Report Before Download = ||:||1|

File Edit Yiew Tools Help

Ellg iR

H |Yersion in contraller A, Wersion in Control Builder

&3 [~

Source Code Report
8 Project constants

-8 System wariable ‘EnableS|
{31 Main Source Urit for Proje
- FuD_Appl

- Studentipp

- Sux_Reactordpp

- TankFamapp

; -[ Controller_1

i A Compilation messages

pi—1  (E Iz | KT LILI

| B Changed Lines | W Inzerned Lines | B Deleted Lines 4

You may disable the difference report function in project context menu “Settings >
Difference Report”.

¥ Control Builder M Professional - Sux_Project (tlm'fna
File Edit Yiew Tools ‘Window Help

pesaE® o 2|

Libraries & Reserve...
w5 applicati S Releass Reservation. .
-] Controll: g Refresh Project

Settings Difference Report
Project Constanks Compiler Switches
Compilation Warnings
£ Search Alb+F1z 2 g

Rebuild Search Data

¥t pifference Report Settings L‘

[ Enable Difference Report

¥ Eriable start valus analysis

ok I Cancel Help
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6.4 Online Functions

6.4.1 General

In Online mode the Control Builder is connected to one or more controllers and offers
many diagnostic and inspection features when online to the controller. You can:

o View the executing code dynamically

o Force inputs and outputs at the 1/0 modules
o Rescale analogue input and output channels
e Change values of variables

o Inspect values of variables

To enter Online mode, go to the tool bar menu of the Control Builder, click on
“Tools” and then click on “Online”.

6.4.2 Status of I/O-Signals

Use the status tab of the hardware configuration editor, in online mode, for dynamic
online display of 1/0O channel values and forcing. I/O channel values are updated once
every second.

NOTE! The tab is available in Offline mode, but is not editable.

Underflow, overflow, channel and unit errors in online mode are indicated in the
Channel value cell by the following icons:

Signal Errors

+ underflow The signal is below the range.

t overflow The signal is above the range.

Hardware Errors

#channel error The channel can have under range, power-up or field power errors.

1Unit error The unit can be missing or of the wrong type.

Chapter 6 - 11
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6.4.3 Forcing

Forcing of 1/O is possible in online mode. Check a check box in the Forced column
and then type in a value in the Channel value column for outputs and in the Variable
value column for inputs. This value overrides the values in each of those columns.

When a channel is forced all copying between the 1/0 value and the application value
is stopped. The forced value is different for inputs and outputs.

o For inputs the forcing changes the variable value to the application.

e For outputs the forcing changes the physical 1/0 channel value.

§ Hardware - Controller_1.1.1.1 AI8Y0 i =] S|

Editor Edit ¥iew Insert Tools w Help

|JEE2sr8Rvoxt R4 g| & 5]

Channel _fC_hanneI Value Forced .i}fg.r_i_.able “Walue Vaniable il

Wiifl 00 B %0

w112 00 O oo

W1.1.1.3 Do O @

My1.1.1.4 Do O o

W18 00 O & _

I1.1.16 0.0 O 0.0 -

<|»|\ Seftings A_Connections A _Properies ||<| | »
[Row 1, Col 4 4

NOTE! The background of the forced cell changes to yellow to
indicate forcing.

Forcing is performed in the hardware configuration editor under the “Status” tab or the
POU editor.

Normally only channels with variable connections to application programs can be
forced. However, if no variable is connected you have to change the parameter Copy

Unconnected Channels under the “Settings” tab for the current controller to get a
status update.

Bl Hardware - SO01Prg_Controllerl. AC 800M Simulated® = |EI|1|
Editor  Edit  Wiews Insert Tools Window Help

|jBRgraRvsm@/®g &

S|l~e%k|ts|l

Parameter “alue Type Unit Iin hax il
Copy unconnected channels Inputs/Outputs enurm

Latched hardware state Enabled enum

System alarms on hardware unit|Enabled enum

Simple events on hardware units|Enabled enum

HwStatus update cycle time 1000 dint ms 500 30000

Clamp Analog out values true bool

[ <[] Settings /4_Connections_#_Unit Status el | _bl_l

[Row 1, Cal 1 300xAddmn 4

Chapter 6 - 12



Compact Control Builder Training

6.5 Test Mode & SoftController

6.5.1 Test Mode

Without downloading to a real controller or a SoftController, you may test your
application by using the test mode. In CBM, select “Tools > Test mode”.

6.5.2 How to use the SoftController

You may also test your application and even your hardware by downloading to a
SoftController running on your PC. It is also possible to use the SoftController for
communication purposes, for example, COMLI or MODBUS.

1. Set the controller’s system identity you want to test to your PC’s IP address:2
(suchas 172.16.0.1:2).

NOTE! Itis also possible to use the loop back adapter address as

127.0.0.1:2.

2. Right click the controller, select “Propertles > Simulate Hardware”
: ~lolx

& Control Builder M Professional - Sxx _Project (OFfli
File Edit Wiew Tools Window Help

D@ aEe ey 2|

= W5 Swx_Project

@ Lbraries
28 . Applications
= Contrallers
E"’I

Cont Ell Test Mode

& conr Orline Mode
‘—1 | Hard B* pownload and Online Made

I_'l Task
..... % Acce @ Reserve..

@/"‘ Release Reservation. ..

':r Refresh

Properties

Remote System. .,

Upgrade...
Compact Flash...

Docurnentation. ..

Rebuild Search Data

#& Search Alt+F12

System Identity
Controller Settings
Heap Litilization

Product Type

Cammunication Intersal..

¥ Delete
Rename

Del

Simulates hardware
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below:

| ABE Local Applications 4
| ABE Standard Applications  »

E Shut Down, ..

4. Click “Start”.

I SoftController B = b

File Seowity Setup Help

Status: [Not started

Start %I Tenmirnate I

f& ABB Industrial IT AC B00M

Programs l:@ Startup
I Accessories
l .4 Documerts * 7] Business Explorer
i 77} McAfer Desktop Firawal
2 E’ Settings » m 7
G I Network Associates
% 7 Search » ) SAP Front End
'S [T ABB Industrial 1T
b € Help and Ssuppart ) Tools
% 7 Rune. I@ DOK 10 ver 3.4-0
; I Snaglt &
-g @ Log OFf seanlund, .. I@ Microprose
=
=

5. Choose “Download project and Go online”.

i Control Builder M Professional - Sxx je -10] %1

File Edit ¥iew Tools Window Help

JJD@E&EL%I&&I?\

B ¥ Sxx_Project
=-E Ubraries
=B Appications

Refreshing project Szx Project ;l
Refreshing project finished

4 | » |%_Description a Check & Message H“ r|

Compiles the project, downloads it, and goes online 5

3. Start the SoftController by double-click the icon on the desktop or choose the path

- v v v v v v

b ) Utilties
» U6 Compact Control Bulder AC 800M
P P MMS Server For AC BO0M

» 7)) OPC Server For AC BO0M 5.0 3

Setup Wizard
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Exercise 6.1 Downloading

6.1.1 Description

Perform a download of the project to the controller and set various Control Builder M

options.

6.1.2 Legend
>
Italic
Bold
(o=

Indicates when you go from one menu to a sub-menu
Indicates object and file names

Indicates dialog box buttons, tabs, menus etc.
Indicates important topics

Indicates start/explanation of student activity
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6.1.3 Exercise Steps

6.1.3.1 Special Case PEC!

For the AC800PEC use the Flash Utility tool to download. The first step is right click
on the controller and “make” the data for the compact flash.

roiler 1 (172, |
Connected App Ll Test Made
Connected Libr: orline Mode
{I] Hardware AC £ EW pownlaad and Online Mode
£ Tasks
=g~ Access variable e Refresh

Recpen From Spare Copy
Make Spare Copy

Fpspea et i o s et taa e 2ol Goae
Information 7000 @ tmPEC: HW Configuration image was complete.
| |« [ » " Description » Check » Message =1 |

The second step is downloading the file to the PEC

Help

IP address
[10.41.24570 =l

¥ Rebaot aftenwards

Download Delete
application application

Exercise 6.1 -2
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6.1.3.2 Download the Project to the Controller (only RAM)

&

At the moment, our programming consists only of a single application,
Sxx_ReactorApp, with some default diagnostic program running under the application
(Program3). This will be sufficient to use for testing our ability to download.

Three icons are located on Control Builder M’s toolbar (and also on the menu) which
relate to downloading. Place your cursor over each of them momentarily to get a tool-
tip text what each of the icons does.

“Test Mode”
Compiles the application and the application executes in the local workstation. The
application is NOT downloaded to the physical controller. Test mode is used for
checking software before committing it to a controller.

3 -0l x|

File Edit Wiew Tools  Window HEb-.
D= aBe s
| = :{520(— Test Mode

“On-line”

CBM communicates directly with the controller to allow viewing of “live” or “on-
line” data. This may only be done if the current application in the controller is the
same as that in Control Builder. No download occurs; the Control Builder just

connects to the controller and its application.
% Control Builder M Professional - Sxx_Pro; o ] [

File Edit Yiew TO0I5|W|ndow Help

||lealq{%"|‘,yl?\

| = &gx?fm]e:'wnllne (Fs)]

“Download to Ram only and Go Online”

Causes a new compilation of the project files and downloads the compiled code to the
controller. After this is done, Control Builder will be placed into the “online” mode as
described above. The menu will provide you with the option to perform a coldstart of
the new code and possibly a warmstart. For now, just accept the default start type.

¥i Control Builder M Professional - Sux_ -0 x|

Fle Edit Yiew Todls | Window Help

[o@aps(sos]e ‘

B ¥ sxx ' o
e '{',—‘ R |D0wnload Project and Go Online (CtrI+D)|

Because this is the first time that the controller has been configured, you need to
do a “Download and Go Online”.

Exercise 6.1 -3
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The Online analysis window will compare the application code and hardware settings
in the actual controller and Control Builder.

& Online analysis - Online with download [ |
—Applications
MName | SIL | Changed | Restart | Remarks I
E‘,st_ﬂeactompp MonSIL  Yes Cold Download, Application iz downloaded for the first time

r Restart |nfarmation.... |
£ [t = arm ) Upgrade
" Cold Cold Restart Al |

Caontraller Configurations

Name | SupzlD | Changedl Remarks I
Eﬂ\, Controller_1 1721641 ‘es Download, Downloaded for the first time

Infarmation... |
Help | Continue I Cancel |

During the download, you will be presented with the “Difference Report.” To
view an item of the report, double click on the item in the left-hand panel. The
report will be presented in the right hand pane.

P pifference Report BeforeDownload =loix|

File Edit Yiew Tools Help
v X |G| MgV 1

E||% Jifferenc Wersion in controller Wersion in Control Builder

‘B Swe_Reactortpp, Mew A |
-[@ Controller_1, Mew Control
Source Code Report

{8 Project constants

-8 System variable 'EnableS!
{3f] Main S ource Unit for Proje
- Sum_Reactortpp

[ Controller_1

i A Compilation messages

K I 33 | K Iz | Kt LILI

| B Changed Lines | W Inzerted Lines | B Deleted Lines
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(

._.C-D-ifferen::e- R;po-rt.B.efor; 60
File Edit Wiew Tools Help
~x (& NEY L

El- Differences
Sux_Reactorpp, New Ap
[ Controller_1, Mew Contral
-- Source Code Report

{8} Project constants

B System variable 'EnableS
{10 Main Source Unit for Proje
Sux_Reactordpp

- [ Controller_1

b ﬁ Compilation messages

-box icon to continue when finished viewing the report.

To disable the Difference Report, right click on the project and select Settings >
Difference Report. Remove the checkbox next to Enable Difference Report and
click “OK”.

Wi Control Builder M Professional -

File Edit Wiew Tools Window Help

=10l

Dz aae ool

ol

@’ Reserve. ..
+ @"/‘ Release Reservation. ..

Eﬂ] 'z Refresh Project

1

Settings

Project Constants

& search Ale+F12

Difference Report

Compiler Switches

Compilation Warnings

Rebuild Search Data 30
-] TF Feader
Ethernet
Ethernet
Com
Com

ModuleBus

¥t pifference Report Settings

[ Enable Difference Report

¥ Eriable start valus analysis

oK % Cancel

Help
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&

From the “Tools” menu or using the icon on the toolbar, download to the
controller and go online.

& control Builder M Professional - ‘0ji _|EI|L|
File Edit WYiew Tools Window Help

[E- AR

[l W5 Sux_Project
E| Libraries
E| Applications

E| Connected Applications
P Swx_Reactordpp
Connected Libraries

]

PMEE0 | TPE30
wo CF Reader
] Ethernet
w2 Ethernet
w3 Canm
w4 Cam
w11 ModuleBus
@ 1 A0
-f 2  aosw0
- 3 [Dlswo
5 4 DOBI0

-0 1 cmsst
= 1 ciEE
@ 1 aIB10
@ 2 [oeol
% -f 3  Dos0t
f 4 mos0l
f 5  Doso

ST Access Variables

Application distribution done -
Controller 1: Talking to remote systemns
Controller 1: Talking to remote systemns
¥ou are now online!

|
<[ »[% Description & _Check b_M ge /. [4]

Engineerl 2
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Examine any hardware warnings (indicated in yellow on the project tree). First

right click on the warnmg and select “Clear Latched Unit Status”.

¥ Control Builder M Professional 'toje =10
File Edit Yiew Tools “Window Help
i
jlpsmy|e|
Bl W% Swx_Project

5B Libraries

#-E Applications

B Controllers

=, Cortraler_1 (172.16.4.1)
E Connected Applications

Bl Sxx_Reactorfpp
=| Connected Libraries
(T Hardware AC 800M
= @ i PrMEs0 | TPE30

CF Reader

Ethernet

Ethernet

Cam

Cam

ModuleBus
1 AI510
2 AOS10
3 L1510
4 DoE10

1851
1830
@ 1 AIBID

| 3 Editar Enter

§& search... Al+FL2
----- ¥ {‘ Access Variable Go to Type

If the warnings do not clear, select the module editor and try to determine the
cause of the warning. For Analog Inputs, the warnings may be due to a channel
Underflow which means the input value is less than the configured minimum.

=0 1 asst
=@ 1 asm
o 1 aisio ]
@ M
g Clear Latched Unit Status
: 8 & search... al+F12
B ‘% Tasks Goto Type

¥~ Access Yariame
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& The DI1801 module can be wired such that channel 16 is used to monitor the
power for the digital input signals. Because we are not using that function, it is
necessary to turn it off in software. Select the editor for the module and change
the value of the parameter “Sensor Power Supervision® to “False”.

NOTE! Control Builder must be offline to make any changes.
=
Editor Edit Wiew Insert Tools Window Help
jemgsen/varar|ag &|o|»et 3L
Parameter Walue Type Unit Min hax ii
Filter tirme 2 enum ms
Sensor power supervision alse| bool
Activate channel 1 true bool
Activate channel 2 true bool
Activate channel 3 true bool
Activate channel 4 true bool
Activate channel 5 true bool
Activate channel B true bool
Activate channel 7 true bool

@ Activate channel 8 true bool

& Download again to the controller.

& Repeat this for the AI810 module and manipulate the potentiometers on the 1/0
Panel.
=]

Editor Edit  Wiew Insert Tools ‘Window Help

|lemeranoas a8 g & ~e%=t 3|l

Channel Channel Yalug|Forced Yariable YalueVariable
0.11.1.1 100.0 || 100.0

[W0.11.1.2 0.0 + O 0.0

W0.11.1.3 54.3 O 54.3

0. 11.1.4 89.2 [ 89.2

W0.11.1.5 94.9 O 94.9

W0.11.1.6 84.0 O 54.0

0. 11.1.7 82.9 O 52.9

[W0.11.1.8 93.5 O 93.8
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Exercise 6.2 Writing Simple Code

6.2.1 Description

Write some simple logic code using Structured Text. Declare variables and connect
them to the input and output channels in the I/O system.

Test the code in online mode and observe the status of simple Boolean variables.
Force inputs and outputs using the hardware editor of the relevant 1/0 module.

6.2.2 Legend
> Indicates when you go from one menu to a sub-menu
Italic Indicates object and file names
oo Indicates dialog box buttons, tabs, menus etc.
Bold Indicates important topics
& Indicates start/explanation of student activity

Exercise 6.2 -1
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6.2.3 Exercise Steps

We will be writing some very simple and basic code to run in Program?2 in the
Sxx_ReactorApp application as an introduction to using the POU editor functions.

NOTE! The editor must be in on off-line mode!

6.2.3.1 Declare Variables

& Open Program2 in appllcatlon Sxx_ReactorApp.

¥ Control Builder M Professional - je 101 x|

File Edit WYiew Tools MWindow Help

B 2ka
[=] W% Sxx_Project
@ Libraries
=8 Applications
=B Sxx_Reactorapp - (Controler_1.Normal)
#-[H Connected Libraties
L@ Daka Tvpes
42 Function Black Types
42k Control Module Types
FFE Control Modules
: Programs
.- 4EE Programi - (Controller_1 Fast)
= rogram? - (Contral
- 4BF Program3 - (Contral w

=[] Controllers

ki ’
(=[] Controller_1{172.16.4.1) il
-181x]
Editor Edit WYiew Insert Tools ‘Window Help
[BEgy | @n|oasmB AEM &0~ e=|mm
MName Data Type Attributes Initial Walue| /O Address |Access \f’arlahj
1
2
3 .
4 Declaration
5 Pane
8 m
7
B | -
<| + | Variables Function Blocks | <| | 3
| Code Pane
L
<I:I\Code/ |<| | _>|_‘
Message
Pane
[« [+ Description 4 Check _Find in Editor 1IN |L|_‘

Row 1, Col 1 Engineerl
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We will need to declare variables to hold the values represented by our I/O points.
Declare 4 BoollO variables called SW1, SW2, SW3, and Lamp1 with no attributes.
| E Program - Swx_ReactorAppProgramz =10fx|

Editor Edit Wiew Insert Tools ‘Window Help

|B"es | gR|lo-: =B AEA &

L‘h;'_ & o = | _f'ﬁ ﬂ'} ‘

|Name Data Type Attributes Initial Value! YO Address Access Variab.~
1 |swi Boall0 ; I 2l
2 [swW2 Boallo |
3 [sw3 BoollO | | |
4 |Lampi [Boali0. | _ | )
5 4
B |
7 { ! | L o
i i r .
ﬂj\\faﬂalﬂes A__Function Blocks [/ Tel | L‘_‘
-

NOTE! Because these values are directly associated with 1/O, no
retain-type attributes will be set.

Entries in the “Data Type” and “Attributes” columns may be typed in directly, if
known, or a pick-list can be obtained by placing the cursor in the desired cell in the
editor and pressing <CTRL-J>.

After making changes check the Program for any errors.
=lojx|

Editor Edit Wiew Insert Tools Window Help

ey (8n|o s me(ngnl &lo

o = ® = 5 ]

MName * Data Type Attributes Initial %alue|l/0 Address |Access Variahﬂ
1 |51 BoallO
2 |5w2 BoallO
ERELE] BoallO
4 |Lamp1 BoollO

If Control Builder detects errors, they will be shown in the message (lower) pane in
the POU editor. This pane may have to be enabled by selecting “View > Messages
Pane” from the menu.

Double-click on an error in the message pane to locate the cursor where the error was
detected.
-10x|

Editor Edit WView Insert Took Window Help

je@gy SRl bR MM &S|~ o=|um)

1 gme gatailgype Aftributes Initial Valu = cursor
00|
— v Boio Shown on
3 |sw3 BoollQ Error
4 |Lampl BoollO
5
B
? ! 1
8 | | -
|« [’ variables 4_Funclion Blocks T=ld ;l_l
|
(XT3 cote / sl ;
238, =
wpe Bo ZZ not found within t.hek connected libraries R 28 <|
-, 0 warnings.
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6.2.3.2 Write Logic

We will need to write some logic in the Code Pane in the editor. Programming will
actually be covered in several lessons later in the course. We will be inserting some
programming code in the Structured Text (ST) language — the default language the
editor opened up with.

The logic behind our code is very simple. It will evaluate three Digital Inputs and set a
Digital Output according to the logic diagram below:

SW1 — AND
w2

OR
SW3 LAMP1

The SW1, SW2, and SW3 variables will be connected to three channels of a digital
input module (which are wired to switches) and the Lamp1 variable will be connected
to a channel on a digital output module (which is wired to an indicating light).

Type the following line directly in the Code Pane area in the editor. Note that the =
sign is actually preceded by a colon and the line must end with a semicolon.

Lampl.Value := (SW1.Value AND SW2.Value) OR SW3.Valug;

=
Editor Edit WYiew Insert Tools ‘Window Help
[Py (@R oasmR| AN &S| L~ o=@
MName Data Type Attributes Initial Walue| /O Address Access \f’ariabﬂ
1 [SW1 BoollO
2 |52 BoollO
3 |53 BoollO
4 |Larmp1 BoollO
5
B
7
8 -
|« v [ variables 4 Function Blocks KN »
Lampl . ¥Value = (SW1l.Valuse AND SW2 . Value=) OR SU3 . Value:
[<T3T\code / lal_| ol
[Row 3, Cal 55 Engineerl
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Perform a check of your syntax by clicking on the “Check” icon in the tool bar: You

AhAaiilld AnAt N Crevrava and N \AavininAn

= Program - Sux_ReactorApp.Program2® ;|g|5|
Editor Edit Yiew Insert Tools ‘Window Help
(BN (@R iR AEM & Ok oo i

MaNee o Data Type Attributes Initial Walue|l/O Address |Access \»’ariahﬂ

1 [SW1 BoollO

2 |52 BoollO

3 |SW3 BoollO

4 |Lamp1 BoollO

5

B

7

8 -
|« » [ variables A4 Function Blocks KN Ll_l

Lampl . Walus := (5W1 . Value AND SW2 Value) OR 5SW3 Value:

<|:|\Cude/ |<| |

[ st = Voot ot o el -l — e [ el T el
I Summary: Time 1 second. 0 Errors. 0 warnings. I

B
[» |

S |

«[»[% Description_# Check A_Find in Editor M | >|_‘
Row 3, Col 55 Engineerl 4

& Save and close the POU editor.
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Do an off-line test of the logic by taking Control Builder to Test Mode. Click the
“Continue” button for the On Line Change analysis dialog and observe that Control

Builder enters the “Test” mode by checking the Message Pane in Control Builder.

B Control Builder M Professional = 1 =100 x|

File Edit Yiew Tools ‘Window Help

=TT Ak
= W% Swux_Project

E Libraries

! Applications

: E:J, Swx_Reactorapp - (Contraller 1, Normal)

: -] Connected Libraries

i@ Data Types

.45 Function Black Types

-42E Control Module Types

- FFE Control Modules

E| Programs

Pragrami - {Controller_1.Fast)

PragramZ - (Controller 1. Maormal)
E Pragram? - {Controller_1.Slow)
- Controllers
B Contraller_1 (172.16.4.1)
E Connected Applications

o 0 PM880[TPE30
LB 1 cIsst

[ @ Tasks

— Ho Errors and Ho Warnings :I
Compiling control systen

S ems F e Semi 11 o Warnings

Test mode starte S

— e mm == ™ |

~

Take Control Builder to the Off-line mode by pressing the “Stop Test Mode” icon on
the toolbar.

=10l

UL Control Builder M Professional - Sk PFi
File Edit Wiew Tools Window Help

lbEm ool

[l WP Sxx_Ppaa
- Lihmto test mode

=8 Applications
= [B, 5xx_Reactorapp - (Controller 1 Normal)
# [ connected Libraries
& Data Types
48 Function Block Types
42k Control Module Types
-FFE Control Modules
=] Programs

6.2.3.3 Connect Variables to I/O Channels

Once variables have been defined (and saved) in a POU editor, they can then become
available to connect to the actual hardware channel itself. This is called “I/O
Allocation”. /O allocation is configured in the editor window for each specific 1/0
module.

Right click on the I/0O module to open the Hardware editor and selecting “Editor” or
double-click the module object itself. The settings available on each editor will be
different depending upon the hardware module type.
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&

Open up the hardware structure in the Control Builder and double click on the DI810

Aiila in #ha
I"\""‘IEI|'_|_| Tonfroliers ™

+rAan:

B Contraller_1{172.16.4.1)

-- Connected Applications
Connected Libraries

EH] Hardware AC 300M

i}

DEEES « wMn - o

PM360 [ TPE30
CF Reader
Ethernet
Ethernet
Carm
Carm
ModuleBus

AIZ10
ACE10

1

2

3 DIs10

4 DOSIEI}\

----- S Access Yariables

Connect the three switches on the DI810 module to the SW1, SW2, and SW3 variables
you created in “Program2”. Use the icons in the upper right corner of the editor to
choose variables. Save and close the editorwhen finished.

4 Hardware - Controller_1.0.11.3 DIS10*

Editor Edit Wiew Insert Tools Window Help

=10l x]

|eEegvaR|lo s wBag &0/ rowt L]

Ehannel Name Type |Vatiable Mﬂ
[¥0.11.3.1 Input 1 bool  [Swux_ReactorApp. Program2, 8W1 |

[%0.11.3.2 Input 2 bool  |Sx_ReactorApp, Programz, SWW2

[#0.11.3.3 Input 3 bool IS:nc ReactorApp Pragram2, SW3

[¥0.11.3.4 Input 4 bool

[#0.11.3.5 Input & boal

1¥0.11.3.6 Input & bool

1¥0.11.3.7 Input 7 bool

I¥0.11.3.8 Input 8 bool

1¥0.11.3.9 Input 9 bool

Full Path to
Variable

Connect the first channel on the DO810 module to the Lamp1l variable you created in

Editor  Edit  Wiew Insert Tools Window Help

=10l x|

BESVER[(v s 2B(AE & D /rok|t L

Channel Name Type [Variable IfO Description j
QX0.11.4.1 Output 1 bool  [Sxx_Reactordpp. Program2. Lamp1

QA0.11.4.2 Output 2 bool

Qx011.4.3 Output 3 baal

Qx¥0.11.4.4 Output 4 bool

Qx0.11.45 Output & bool

Program2. Check for errors and then save and close the editor when finished.

4 Hardware - Controller_1.0.11.4 DO810*
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6.2.3.4 Download and Go Online

& Download your project to the controller.

6.2.3.5 Viewing Code in Online Mode

& Ensure Control Builder is in the Online mode and open the POU editor for Program 2
and observer your logic in on-line mode. Manipulate the three switches and observe
the light on the 1/0 panel while looking at your logic.

5 Program - Program2 - Sux_ReactorfppProgramz 0]
Editor Edit  Wiew Tools ‘Window Help
oo & | &
Mame Current “alue Data Type |Attributes Initial Walue ﬂ
B SW1 BoollO -
= Booll0 Indicates
B SWv3 BoollO Value of the
—  VWalue true ____———boot— Bl
—  l0%alue  ftrue Eﬁl_\| Vaf!tl;lé:ble
—  Forced false hool ; [CIEN]
—  Status 1E#C0 dword retain 15H#00CO
H-  Lamnpl BoollO i
4 Variables Function Blocks |u_| b
ISR - =[SW1 Value| AND [SWZ2 Valud OR =
Dark Blue
Indicates
Variable is True
&

Right click on the variable in the Declaration Pane to get information about the
variable and also to open the 1/O editor.

E pProgram - Program2 - Sxx_ReactorApp.Program2 i

i =] ]
Editor Edit Wiew Tools “Window Help
[ g & e
MName Current Value Data Type |Attributes Initial\falga_il
B SW1 : Cpoll0
§ Search Alt4F12 ol
BV Information oll0
Lamp1 1/0 editor oll0
b
<[ ¥\ variables A Function Blocks J Tel | 4
IEEREIRENRTE] - =SVl Value AND [SW2 Valug OR EIE &
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PR variable Information x|

~ Warniable
M ame:
Diata Type:
Description:

BoolD

in POU: Sm_Remnﬂm%sgram2

POU type:  Sxx_Aeactordipp. Program2
St o s 4 Hardware - Controller_1.0.11.3 DI810
Applicatiors  Sxx_Reachnfpp

- Attributes

Editor  Edit  Wiew Insert Tools ‘Window Help

o (=1

[eEeran/ocsnalag|alo)~onlts]L]

6.2.3.6 Change the Online View of Structured Text (ST)

If your code is written in ST, you can alter the views of your logic to either Function

&

Diagram or Ladder (other available programming languages).
Select Tools > Setup from the program editor menu bar.
x|

Generall ariable Declaration  Structured Text | IL |

GEIIEIUE
* Test
(" Function Diagram

" Ladder (Function Diagram) Q

Ok I Cancel | Help |

View the logic on-line in the Function Diagram language.
=lolx|
Editor Edit Wiew Tools ‘Window Help

@ ng & wws

Mame Current Yalue Data Type |Attributes |Initial Yalue ﬂ
E- 5w [BoollO |

- 52 Booll0

G- SW3 |BoollO

B Lampl BoollO

4 Variables A_ Function Blocks el | % ;l_l

Channal Channel Value Forced “ariable Value\Variable :I

140.11.3.1 [false O false EE HaactnrApp.PrngramEW1

1X0.11.3.2 false O false Six_Reactordpp. Program2, 8W2
Controller 1.0.11.3.1 1X0.11.3.3 true o true Sxx_ReactorApp. Program2. 8W/3

[%0.11.3.4 true O true

%0.11.3.5 false O false

¥0.11.36 true O true
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E Program - Prog

Editor Edit Wiew Tools Window Help

8 [m 3]

EET L

Marme Current “alue Data Type Attributes Initial “alue iI
B 5V BoollD
B SV BoollD
B SW3 BoollD
E-  Lampl BaoollO
L« ]» ]\, Variables £ Function Blocks el | Ll_l

Sl . Valus| [EWZ. Valug
—H—

e

Change the view back to “Text”.
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6.2.3.7 Force I/O Signals

I/0 may be forced from the “Status” tab in the Hardware editor for the particular I/0
module. The editor will have two columns of interest.

e “Channel Value” indicates the actual measured value at the /O module

e “Variable Value” indicates the value of the variable in the program logic that the
I/O channel is connected to

These two values will be equal if the channel is not forced. For input modules, you can
change the value of the variable being written to by the 1/0 module. For output
modules, you can force the channel’s output value.

E Right-click on the SW1 variable and select “1/O Editor” to open the hardware editor
for the DI810 module.
5 Program - Program - 5w ReactorAppProgramz Bl
Editor Edit  Wiew Tools ‘Window Help
oo g | & ms
MName |Current Yalue |Data Type Attributes Initial “alue ii
B SW1 I Booll
B S MSearch... Ale+F12 aoll0
Bl SW3 Information ooll0
-  Lampl 1/0 editor oollQ
Setvalue
| <] » s variables A Function Blocks >|v
PERTRTERRIS  <[SUL. Value] AND [SW2. Valud OF EIENKENRNS ; ii
&

Ensure the “Status” tab is selected at the bottom of the hardware editor and force one
or more variables. Observe the resulting changes in your Program?2 editor’s code pane

as you force and release forces on variables.
=10l xj

Editor  Edit Wiew Insert Tools Window Help

|[eHEgy8R|vasmB|AR &S ~ou(t |l

Channel Channel Yalue |Forced “ariable “alVariable ii
[%0.11.3.1 false [x] rue Sux_Reactordpp. Program2. SW1
[40.11.3.2 false O false Sux_Reactordpp. Program2. SW2
[¥0.11.3.3 true O true Sxx_ReactorApp. Program2. SW3
[%0.11.3.4 true O true

[#0.11.3.5 false O false

2 Program -Program2 - S Reactorfpp.Prooram2 -ialx]

Editor Edit View Tools Window Help
o s g & oes

Mame Cumrent Yalue !Data Type |Attributes |Initial Yalue ﬂ
B SWi [BoallD

—  alue true lbool retain

—  OWalue  false \bool retain

— Forced itrue \bool retain |

— Status 16#3000D8 \dhword retain 1600C0
B 52 BoollD |
EH- SW3 [BoallD
61— Lampi Booll0 ' o
|« [»]\ Variables 4 Funclion Blocks =l d Ll_l

3 AHD [SU2 . Valus OR SRR -
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Solution 6.2 Writing Simple Code

6.2.1 Description
Write some simple logic code using Structured Text. Declare variables and connect
them to the input and output channels in the 10 system.

Test the code in online mode and observe the status of simple Boolean variables.
Force inputs and outputs using the hardware editor of the relevant IO module.

6.2.2 Legend
> Indicates when you go from one menu to a sub-menu
Italic Indicates object and file names
oo Indicates dialog box buttons, tabs, menus etc.
Bold Indicates important topics
& Indicates start/explanation of student activity
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6.2.3 Solution Steps
We will be writing some very simple and basic code to run in Program?2 in the
Sxx_ReactorApp application as an introduction to using the POU editor functions.

NOTE! The editor must be in on off-line mode!

6.2.3.1 Declare Variables
=

Open Program? in application Sxx_ReactorApp.
1. Make sure that Control Builder M is in offline mode

2. Expand the Applications object and select Program2 located under your
Sxx_ReactorApp object. You can open the POU for this program either by
double-clicking Program2 or right-clicking and selecting “Editor” from the

context menu.
Wi Control Builder M Professional - 632 Proj 101 x|

File Edit Yiew Tools Window Help

m =
losmles 2|
=] :“)"; Sx_Project
-E Libraries
._'_—J-- Applications
EIEZJ, Sxx_ReactorApp - (Controller_1.MNormal)
=-E] Connected Libraries
@ Data Types
-3 Function Black Types
-4k Control Module Types

=48 Programs
-4EE Program - {Controller_1.Fast)

B =3rr00ram? - (Control
[#-4EE Program?3 - (Control M

=] Contrallers Properties b
= Controller_1 {172.16.4.1) =
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3. Locate the available panes, tabs, and menu items to allow you to navigate in the
editor window.

-181x]
Editor Edit WYiew Insert Tools ‘Window Help
[CEERIEIEREE LIEr Y e
Mame Data Type Attributes Initial Walue| /O Address Access \f’ariabﬂ
1
2
3
4 Declaration
5 Pane
G
7
8 -
<| » [ Variables Function Blocks | <| | »
| Code Pane
—1
<|:|\Cudef |4| | »|
Message
Pane
| <[]+ Description /{ Check_}_Find in Editor IEN] | »]
Row 1, Col 1 Engineerl
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& Declare 4 BoollO variables called SW1, SW2, SW3, and LAMP1 with no attributes.

1. Make sure you are selected to the “Variables” tab in the declaration (upper) pane
in the POU editor and enter the names of the variable in the “Name” column.
=lolx

Editor Edit Wiew Insert Tools ‘Window Help

RRey @Rl aghl&lo

2 ® = | ]

Marne Data Type Attributes Initial Value|l/0 Address |Access Variab.a

15wl BoollD

2|5 BoollD

3 |5WW3 BoollD

4 |Lamp1 BoollO Y

]

G

7

-
<i» Variables Function Blocks | 1| | 3

2. Place your cursor in the DataType column and press <CTRL-J> and select the

data type “BoollO”.
= Program - Sxx_HReactorApp_ Program2® O]
Editor Edit “iew Insert Tools Window Help
[BE2. S8R o EB(AEH & O & o= i
MName Data Type Attributes Initial Walue|l/O Address |Access Variahﬂ
1 |Sv1 op EoollQ retain
2
3
4
=]
5]
7
B -
<i * |' Wariables Function Blocks | <| | >|
[ST3]) code / eI ;I_I
|[Row 1, Cal 2 S00xtadmin 2

3. Also try selecting the “Insert...” Icon on the upper right corner of the POU editor
window.

- [Of x|

| &

il Walue

=

foa oo | ]
10 Addre igh &

Inzert Variable, Type, Attribute or Direction [Chil+J]
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4. Delete the retain attributes which by default will be added when creating

5.

6.

7.

variables. Select the entire “Attributes” column by clicking on the column header
and delete all entries by pressing the “delete” key on the keyboard.

Editor Edit “iew Inzett Toolz ‘Window Help

(BEEHEy 8k ol AEHl& O

[ o = |50

Mame Data Type Attributes k Initial “alue| /O Address |Access \a’ariabﬂ
1|51 BoollQ
e BoallD
3 |5w3 BoallD
4 Jlarnp1 BoollO
5

Or mark with the mouse and right click, select “Clear”

B Program - Sxx_ReactorAppProgram2* M [=1E3
Editor Edit “iew Insert Tools ‘window Help

[EEgy gRloxy B AgH & O

i o = | 3 ]

MName Data Type Attributes Initial Walue|l/0 Address Access \f’ariahﬂ
1 [SW1 BoollO retain
2 |52 BoollO
3 |5W3 BoollO
4 llamp1 BoallD ¥ Cut Ctrl+%
a1 Copy Chrl+C
B BB Paste Clrl+yf
7
g W—i
Delete R =
i Variables Function Blocks Ll_l

lnzart 3

Check the POU for errors. In the tab “check” the O Errors, O warnings

Editor Edit “iew Insert Tools ‘Window Help
[egeylanoo s e Aghlalo]is oo
Marie Data Type Attributes Initial Walue|l/O Address |Access Variahﬂ
1 [SW1 BoollO
2 [5w2 BoollO
3 |SWW3 BoollO
4 |lamp1 BoollO
=]
5]
7
8 -
<i * |' Wariables Function Blocks | <| | >|
<|:|\Code/ |4| | >|
| Starting check Z006-08-18-14:56:20. &)
Summarv: Time 1 second. 0 Errors. 0 warnings:[
[ »[s Description_} Check A4_Find in Editor KD v

Raw 1, Cal 1 S00xtadmin 2

Save

B Program - 5xx_ReactorApp.Program2® O]
Editar  Edit “iew Inzett Tools ‘Window Help

eRg s sRlo-sma|agalalo

i
e o= i)

Marne Data Type Attributes Initial %alue|l/O Address |Access Variabﬂ
1 |S¥W1 BoollO
2 |3w2 BoollO
R VY R aiim
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6.2.3.2 Write Logic

& The logic must valuate three Digital Inputs and set a Digital Output according to the

logic diagram
below:

SW1 — AND
w2

OR
SWI LAMP1

1. Type the following line directly in the Code Pane area in the editor.
Lampl.Value := (SW1.Value AND SW2.Value) OR SW3.Value;

E Program - Six_ReactorApp.Program2 ;[glll
Editor Edit WYiew Insert Tools ‘Window Help
[CEEREIEIEEREE LIEE Y I
MName Data Type Attributes Initial Walue| /O Address Access \f’ariabﬂ

1 [SW1 BoollO

2 |52 BoollO

3 |53 BoollO

4 |Larmp1 BoollO

5

B

7

8 -
|« v [ variables 4_Function Blocks KN Ll_l

Lampl . Value := (SWl.Value AND SW2 Value) COR SW3 Value:

<51\ ot / T B

[Row 3, Cal 55 Engineerl
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2. The already defined variables can be marked from a list using keyboard Ctrl J
The following keyboard code can be used:

Ctrl j, arrow down, select SW1, Enter,
.(dot), arrow down, select VValue, Enter.

Arrow down can be replaced by typing the first letter in the item of the list

E Program - Sxx_ReactorApp.Progra - IDIﬂ
Editor  Edit %iew Insert Tool: ‘Window Help
[BEHE (8B o e AEM & ke oo
MName Data Type Attributes Initial %alue (VO Address Access ‘\f’ariabﬂ
1 [SW1 BoollO
2 |52 BoollO
3 [SW3 BoollO
4 |lamp1 BoollO
)
B
7
8
v|
1i> Variables Function Blocks |1| | 3
lampl . Valus := {|SW1 -
lampl
Sy2
Su3 h
[«IpT\Code /T >
| Starting check BoolIO ‘I
Sumnmary: Time 1 =zecond. U Errors. 0 warnings. |

3. Select the keyboard . (dot) behind the SW1 and the Value will be browsed
7

8

T

Variables

Function Blocks

1

anpl . Value :=

4 I :I\Code,f

|

Forced
IoValu=
Status
Value%

Starting check

| Summary: Time

2008

1 second. 0 Errors.

U warnings.

4. Select the *‘Check’ Icon in the tool bar: You should get 0 Errors and 0 Warnings.

Editor Edit “iew Insert Tools

Window Help

BEGS | SR b =0 88 &

lg

.
Hhin) £

o ==l

hamCheck (Cti+B)Data Type Attributes Initial /alue|l/0 Address |Access Variahﬂ
1 [SW1 BoollO Caontroller_1.
2 |52 BoollO Caontraller_1.
3 |SWW3 BoollO Cantraller_1.
4 |lamp1 BoollO
=]
i Variables 4_ Function Blocks KN

<| :I\Code £

lampl. Value ;=

(Wl . Valus AND SWZ2 Valus) OR SW3 . Valus;

N

Starting check 2006-08-18-16:00:28.
0 warnings.

Summary: Time

4« »[5 Description_} Check

1 =econd, 0 Errors,

Find in Editar

Checks the contents of the editor

[T

j
L

ol

Raow 1, Cal 34

S00xtadmin 2

5. Save and close the POU editor.
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6. Select “Test Mode”.
& Control Builder M Professional - Sxx P M=l E3

File Edt “iew Toolz ‘window Help
By ®
[T st Mode]ral Modules a]

=E Programs
i Pragram? - [Cantraller_1.Fast]
=4 Program.? - [Contraller_1.Maomal)
E Program3 - [Controller_1.5low]
= Controllers
L Cembrallae 1 HATIAE 410 |

7. Click the “Continue” button for the On Line Change analysis dialog and observe
that Control Builder enters the “Test” mode

ﬁ- Test Mode Analypsis
—Applications
Mame | SIL | Changedl Festart | Remarks I
I;:J, Suw_Reactordpp MonSIL Yes warm  WARMING: YW arm restart will fail. D ownload, Retain will fail
— Festart
£ it @ U pereade

0 Lold Cold Restart Al |

i~ Controller Configurations
Name | SuslD | Ehangedl Femarks |
Eﬂ’\, Controller_1 1721641 “es

Help | Continue h I Cateel
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8. Check the Message Pane |n Control Builder.

€ Control Builder M Professlonal
File Edit Yiew Tools ‘Window Help

=10l

[I=ra-IES 4N
= :g{; S _Project
B Libraries
L:J Applications
EIE—\‘, Sxx_Reactorapp - (Controller _1.Mormal)
! - Connected Libraries
@ Daka Types
45 Function Block Types
£ Control Module Types
; % Control Modules
=8 Programs

t J * Program3 (Controller 1. Slow)
B Controllers
B Contraller_1 (172.16.4.1)
: Connected Applications
JB] Swx_Reactoripp
Connected Libraties
Hardware AC S00M
1] PMEE0 | TPE30
J 1 cast
E: @ Tasks

LS Access Variables

— Ho Errors and Ho Warnings :I
Compiling control systen
— - pag= and Ho Warnings
s Test node stafeed
—y -

9. Take Control Builder to the Off-line mode by pressing the “Stop Test Mode” icon

on the toolbar.

“; Control Builder M Professional

=10l x|

File Edit Yiew Tools ‘Window Help

Urﬁ@gﬂ&&l?\

B8 2
E Stop test made

Applications

Swx_Reactorapp - (Contraller_1.MNormal)
B connected Libraties

@ Data Types

.35 Function Block Types

42 Control Module Types

- FFE Control Modules

EI Programs

&

6.2.3.3 Connect Variables to 10 Channels

&
you created in Program?2

Connect the three switches on the DI810 module to the SW1, SW2, and SW3 variable
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File Edit “iew Toolz ‘Window Help

[p=zaaelsse]

-- Libraries -]
- Applications

{;;J, Sue_Reactordpp - [Controller_1.Mormal)
=8 ]
=, Controller_1(17216.4.1)

Contrallers
-- Connected Applications

1} PHMEED / TPE30

- CF Reader
Ethernet
Ethernet
Com
Com
ModuleBus

1 Alg0

2 A0810

4 g poatn

Clast

E-[ 1
[]---‘@ Tasks

----- S Access Vaniables

&

—— 1 Warning

Test mode started
Te=zt node stopped
You are now offline!

=]
«[ v [scription },_Check j, M ge <| | >|

Digital input module, 16 channels 24 VDC  800x4admin 2

1. Open up the hardware structure in the Control Builder and double click on the
DI810 module in the tree:

¥t Control Builder M Professional - Sxx P [H[=] B2

Connect the three switches on the D1810 module to the SW1, SW2, and SW3
variables you created in “Program2”. Use the icons in the upper right corner of
the editor to choose variables. Open the tree to view the variables, select the +

4 Hardware - Controller_1.0.11.3 DIS10

8 [= ]

Editor  Edit “iew Inzert Tools ‘Window Help ——
lemeran o ralag &lu ~ “i%ﬂ‘ V|1
el |Name [Tz |[¥eictilz o Inser.tP:ath from Tree [Cti+T)
¥0.11.3.1 [Input 1 bool

[¥0.11.3.2 Input 2 bool =] Suw_Reactarbpp

1¥0.11.3.3 Input 3 boal &35 Program?

XD.11.3.4 Input 4 bool = Progiam2

1135 Input 5 boal e o

¥0.11.3.6 Input boal '© Forced

[¥0.11.3.7 Input ¥ bool @ 10V alue

[¥0.11.3.8 Input 8 bool

¥D.11.39 Input 9 bool

¥D.11.310  |Input 10 bool

MO11.311  [Input 11 boal @ Progam?

$0.11.3.12 lInput 12 boal

Save and close the editor when fini

4 Hardware - Controller_1.0.11.3 DIB10*

Editor Edit  Wiew Insert Tools Window Help

shed.

=10l

BHE 8RR vt BB Mg & U/eok[t |l

Full Path to
Variable

Channel MName Type [Variable If0 Description :J
1¥0.11.3.1 Input 1 bool  |Sxx_ReactorApp. Program2. SWW1

1#0.11.3.2 Input 2 bool  |Sxx Reactorfpp. Program2, SW2

[¥0.11.3.3 Input 3 bool  [Sxx_Reactorfpp. Program2. SW3

[%0.11.3.4 Input 4 boal \|
1¥0.11.3.5 Input & bool

I¥0.11.3.6 Input & bool

[¥0.11.3.7 Input 7 bool

1¥0.11.3.8 Input 8 bool

I¥0.11.3.9 Input 9 bool
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4, Select DO810

%% Control Builder M Professional - Sxx_P._ B [=] 1

File Edit “iew Toolz ‘Window Help

[o=aneose]

EI Libraries
=-E Applications

E|ﬂ§| Controllers

1
2
3

E-[ 1

[_]---‘@ Tasks

= Swe_Reactordpp - [Controller_1.Mormal]

EI{Il, Controller_1 [172.16.4.1)

T Connected Applications
Connected Libranes
Hardware AC B00M
g 0 PHMEED / TPE30
CF Reader
Ethernet
Ethernet

Com
Com

ModuleBus
Alg0
A0810
Do

Fmes=n

LS Access Varables

2l

—— 1 Warning
Test mode started
Te=zt node stopped

You are now offline!

=]
«[ v [scription },_Check j, M ge <| | >|

(N

Digital output module, 16 channels 24 VL

B00xtadmin 2

5. Connect the first channel on the DO810 module to the Lamp1l variable you
created in Program2. Check for errors and then save and close the editor when

finished.

4 Hardware - Controller_1.0.11.4 DO810*

Editor Edit  Wiew Insert Tools Window Help

o (=13

|REgvaR /v pB |G| &|lo|mowk|t L

Channel MNarne Type [Variable /0 Description iI
Qx0.11.4.1 Output 1 bool  [Sxx_Reactordpp.Program2. Lamp1

Qx0.11.4.2 Output 2 bool

Qx0.11.4.3 Output 3 bool

Qx0.11.4.4 Output 4 baol

Qx0.11.4.5 Output 5 bool

6. Download and Go Online. Select “Continue”
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6.2.3.4 View Code in Online Mode

&

Check Control Builder is in the On-Line mode and open the POU editor for Program 2
and observe the logic is in on-line mode.

1. Manipulate the three switches and observe the light on the 10 panel while looking

2.

at your logic.

E Program - Program2 - Sxx_Reactorfpp.Program2

Editor Edit  Wiew Tools ‘Window Help

=10l x|

oo g &l mwe|

Mame Current “alue Data Type |Attrihutes Initial Walue ﬂ
E- SV BoallO .
B SW2 BoallO Indicates
B SW3 BoollD Value of the

—  WYalue true host— Variable

— O¥alus e ksl retain

— Forced false bool L retain,

—  Status 16#C0 dword retain 16#00CO
B Lampl Booll0 _l;l
|« [ »]s Variables 4 Function Blocks KR »

PRI : =[SWL. Value| AND [EWZ. Valud OR

Dark Blue
Indicates
Variable is
True

Right click on the variable in the Declaration Pane to get information about the
variable and also to open the I/O editor. on
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3. For information right click at a variable

2 210N = |E||1| B Program - Program2 - Sxx_ReactorApp. Program2 _|O] x|
File “Edit View Tool Window Help Editor Edit View Tools Window Help
E=E |8 g & e
Bl W Sue_Project Marme Current “alue Data Type Attributes Initial “/alue il
w0 Lbraries B, SWi Boall0
= E applcations —  “alue true bool retain
EI--{E:J, Sux_Feactordpp - [Contraller_1.Mormal] -
| Connected Libraries —  10%alue  true boal retain
@ Data Types — Forced false bool retain
FE& Function Block Types —  Status 16#C0 dwaord retain 16#00C0
42 Control Module Types B Sww2 BaoollQ
E|-- gsjngt::ﬁ;lodum —  Walue true baal retain
...ZEE Program - [Contraller_1.Fast] — Ovalue true bool reta!n
Pragram? - [Contraller_1.Mormal) — Forced false boal retain
[#-3EE Program3 - [Contraller_1 Slow) —  Status 16#C0 dwaord retain TEH00CO
I'_—'l- Controllers B 53 Eooll0
=, Controller_1 (17216.4.1) —  Walug false boal retain
atRecleg ool —  I0%alue  [false boal retain
E| Connected Libraries -
Hardware AC S00M — Forced false bool retain
1 0 PMag0/TPS30 — Status 16#C0 dword retain 16#00C0
@ 1 e B lampl BoollQ
: B I\aSkS i L —  “alue true bool retain
""" Y hocessiaricbles —  10%alue  |true bool retain
—  Forced false boal retain
——  Status 16#C0 dwrard retain 1ER00CT
Application distribution done - i T 4 LI_I
Controller 1: Talking to remote :_I E\Varlahles RN YRl |u—|
Controller 1: Talking to remote : — -
You are now online! Wﬁearch_._ A2 rlD RUEREHS OF [SW3 . Valus|: j
_I -
x|
4| v [scription Check # Message / <| | 3 ZEI@ (e Editar [N ILf_I
S00x&admin 2| Shows inform: [ on ch [Row 19, Col 4 S00xAadmin 4

4. Read the information regarding to I/O address and Application
X
~Wariable
MName: Sl
[ata Type:  BoollD

Description:

in POL: Sxx_FleactorApp.J%gramZ
POU type:  Sux Reactordpp.Program2
Application:  Swx Reactordpp

Altrbutes
[Hwmed by systen;
Exported to:
[Hther atfributes:
140 description;
140 address: Controller_1.0.11.3.1

5. Select the hardware tab “Status” to view the connections
I [ |

Editor Edit View Insert Tools ‘Window Help

|jemevan(oainr|ag|&|ls|~ et 3|l

Channel Channel Yalug Forced Yariable Walue[VYariahle iI
1¥0.11.3.1 false O false S Feactordpp. Program. Sy
X0.11.3.2 false O false Sux_FeactorApp Program2, SW2
I¥0.11.3.3 true O true Swn_Feactorhpp Prograrm2. 5W3
10.11.3.4 true O true

[X0.11.3.5 false O false

[0.11.36 true O true

Solution 6.2 - 13



T530-06 Solution 6.2 - RevG

6.2.3.5 Change the Online View of Structured Text (ST)

1. Select Tools > Setup from the program editor menu bar.

E Program - Program2 - Sxx_ReactorApp. Program2
Editor Edit “iew | Tools ‘Window Help

” & | M 5|4 BOUlnformation
Mame S Edit Type Crr+E e Attrib
B S R View Parent
— VWalue P [rteraction Windovw retair
— IC%alue Tk Pt reta!r
— Forced retair
L Status Lot Calumt baid e Cl+E retair
= S22
Walue true bool retair

2. Select radio button for Function Diagram, Select “OK”

Setup

Generall ‘Wariable Declaration  Structured Texst | IL I

General
i Test
% Function Diagram

" Ladder [Function Diagram)

DK_P I Cancel | Help |
LY

3. View the logic on-line in the Function Diagram language.

E Program - Program2 - Sxx_Reactor&pp.Programz
Editor  Edit Wiew Tools Window Help

=10l

CEY I

Mame Current Value Data Type Attributes Initial “alue iI
B 5V BoollD

B 5w BoollD

B SWS BoollD

B Lampl BoollO
[« [» ]\ Variables A4 Function Blocks el | % Ll_l

Lanpl . Yalus

4. View the logic on-line in the Ladder language.
Setup
Generall Yariable Declaration %UCtUTEd Text | IL I

General
i Test
i Function Diagram

&' Ladder [Function Diagram)

Ok I Cancel Help
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5. Change a switch at the panel.

E Program - Program2 - Sxx_ReactorApp.Program2

Editor Edit Wiew Tools Window Help

8 [m [

@ g | &

Mame Current “alue Data Type Attributes Initial Walue iI
B- SV Boallo
B SW2 Boallo
B SW3 Boallo
B- Lampi BoollO

L«]» ]\, variables 4 Function Blocks el |
SW1 Value| [SWZ Valud =
T 5, 1
6. Change the view back to Text.
Setup
Generall ‘ariable Declaration  Structured Texst | IL I
0 Teut

i Function Diagram

' Ladder [Function Diagram)

Ok I Cancel Help
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&

Forcing 10
1. Open the hardware editor screen for the DI810 module by right-clicking the SW1

variable in the program editor and selecting “I/O Editor” from the context menu.
=l

Editor Edit  Wiew Tools ‘Window Help

Jw o gl &l mws

Mame |Current “Walue |Data Type Attributes Initial Walue ii
B SWi . "Baall0
B  SwD MSearch... Alt+F12 oallD
E- SW3 Information oalld
(B Lampl  gjoedior oollo
Setvalle

[ <] »]s variables 4 Function Blocks

IR EMNEIRI =[SV 1. Value] AND [SW2 . Valud OF EIENGEIRS

Select the “Status”, and force one or more variables. Observe the resulting
changes in your Program?2 editor’s code pane as you force and release forces on

variables.
g [ 4

Editor  Edit Wiew Insert Tools Window Help

|[eHEgy8R|vasmB|AR &S ~ou(t |l

Channel Channel Yalue |Forced “ariable “alVariable ii
[%0.11.3.1 false [x] rue Sux_Reactordpp. Program2. SW1
[40.11.3.2 false O false Sux_Reactordpp. Program2. SW2
[¥0.11.3.3 true O true Sxx_ReactorApp. Program2. SW3
[%0.11.3.4 true O true

[#0.11.3.5 false O false

-lalx]

Editor Edit Wiew Tools Window Help

EIERETE]

Marme Current “alue Data Type Attributes Initial Walue ﬂ
B W1 BaoollO

—  Walue true biool retain

—  10Value false biool retain

— Forced true bool retain

'— Status 16#300005 dward retain 16#00C0
B SW2 BaoollO
B SW3 BoollO
B Lamnpl BoollO x
L« ][]\ variables /4_ Function Blocks e | Ll_l

== NRERRRE] AND (SW2  Valus OR SICERERRIE]
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