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Getting started with example projects
Safety instructions

1 Getting started with example projects
1.1 Introduction

This document gives an overview of the steps for the first use of a PLC with AC500 V3
processor module and describes:

e installation of the engineering software & Chapter 1.3 “Engineering software Automation
Builder” on page 6
hardware needed for example projects & Chapter 1.4 “Hardware AC500 V3” on page 11
setting up a first, simple project for a stand-alone CPU with central 1/0 expansion, including
visualization and web visualization & Chapter 1.5 “Example project for central I/O expan-
sion” on page 14

e commissioning a project for remote 1/0 expansion with PROFINET & Chapter 1.6 “Example
project for remote I/0O expansion with PROFINET” on page 61

_ Getting started with an AC500-eCo V3 processor module:
5] Starter kit smart guide

1.2 Safety instructions

Qualified per-
sonnel

Functional
safety

General infor-
mation

2024/01/05

Relevant standards and regulations, accident prevention regulations and regulations on spe-
cial environmental conditions must be observed (e.g., hazardous areas due to explosive sub-
stances, heavy soiling or corrosive influences).

The devices must be handled and operated within the specified technical data and system data.
The devices contain no serviceable parts and must not be opened.

Removable covers must be closed during operation unless otherwise specified.

Any liability for the consequences of incorrect use or unauthorized repairs is rejected.

Both the AC500 control system and other components in the vicinity are operated with dan-
gerous touch voltages. Touching live components can lead to serious health implications or
even death.

To avoid such risks and the occurrence of property damage, persons involved in the installation,
commissioning and maintenance must have relevant knowledge about:

Automation technology

Handling of hazardous voltages

Application of relevant standards and regulations, accident prevention regulations and reg-
ulations on special environmental conditions (e.g., hazardous areas due to explosive sub-
stances, heavy soiling or corrosive influences).

The AC500-S safety user manual must be read and understood before using the safety configu-
ration and programming tools of Automation Builder/PS501 Control Builder Plus. Only qualified
personnel are permitted to work with AC500-S safety PLCs.

The examples and diagrams in this manual are included solely for illustrative purposes.
Because of the many variants and requirements associated with any particular installation, ABB
cannot assume responsibility or liability for actual use based on the examples and diagrams.

The PLC was developed according to the relevant standards. Any module-specific measures
are described in the individual descriptions of the modules.

3ADR010584, 6, en_US 3
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Getting started with example projects

Safety instructions

PLC-specific
safety notices

The product family AC500 control system is designed according to the EN
9 61131-2 and IEC 61131-2 standards. Any data that differs from IEC 61131-2,
is due to the higher requirements of Maritime Services. Other differences are
described in the technical data description of the devices.

NOTICE!
Avoidance of electrostatic charging

PLC devices and equipment are sensitive to electrostatic discharge, which can
cause internal damage and affect normal operation. Observe the following rules
when handling the system:

— Touch a grounded object to discharge potential static.

— Wear an approved grounding wrist strap.

— Do not touch connectors or pins on component boards.

— Do not touch circuit components inside the equipment.

— If available, use a static-safe workstation.

— When not in use, store the equipment in appropriate static-safe packaging.

NOTICE!
Use of suitable enclosure

The devices must be mounted in a control cabinet that ensures compliance with
the specified environmental conditions.

Cleaning instructions
Do not use cleaning agent for cleaning the device.

Use a damp cloth instead.

Connection plans and a user program must be created so that no dangerous situations can
occur during normal operation or failure.

The application must be tested to ensure that no dangerous situations can occur during opera-
tion.

Do not operate devices outside of the specified, technical data!
Trouble-free functioning cannot be ensured outside of the specified data.

NOTICE!
PLC damage due to missing grounding
— Make sure to ground the devices.

— The grounding (switch cabinet grounding) is supplied both by the mains
connection (or 24 V supply voltage) and via the DIN rail. The DIN rail
must be connected to ground before power is supplied to the device. The
grounding may be removed only if it is certain that no more power is being
supplied to the control system.

— In case of screw mounting, use metal screws for grounding.
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Getting started with example projects
Safety instructions

CAUTION!
Do not obstruct the ventilation for cooling!

The ventilation slots on the upper and lower sides of the devices must not be
covered.

CAUTION!
Run signal and power wiring separately!

Signal and supply lines (power cables) must be laid out so that no malfunctions
due to capacitive and inductive interference can occur (EMC).

WARNING!
Warning sign on the module!

This indicates that dangerous voltages may be present or that surfaces may
have dangerous temperatures.

WARNING!
Splaying of strands can cause hazards!
Avoid splayed strands when wiring terminals with stranded conductors.

— Ferrules can be used to prevent splaying.

WARNING!
Removal/Insertion under power

Removal or insertion under power is permissible only if all conditions for hot
swapping are fullfilled.

> BB Bl P>

The devices are not designed for removal or insertion under power when the
conditions for hot swap do not apply. Because of unforeseeable consequences,
it is not allowed to plug in or unplug devices with the power being ON.

Make sure that all voltage sources (supply and process voltage) are switched
off before you

— connect or disconnect any signal or terminal block
— remove, mount or replace a module.

Disconnecting any powered devices while they are energized in a hazardous
location could result in an electric arc, which could create an ignition source
resulting in fire or explosion.

Prior to proceeding, make sure that power is been disconnected and that the
area has been thoroughly checked to ensure that flammable materials are not
present.

The devices must not be opened when in operation. The same applies to the
network interfaces.
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Getting started with example projects
Engineering software Automation Builder > Installation of the Automation Builder

Information on
batteries

CAUTION!
Use only ABB approved lithium battery modules!

At the end of the battery’s lifetime, always replace it only with a genuine battery
module.

CAUTION!

Risk of explosion!

Do not open, re-charge or disassemble lithium batteries. Attempting to charge
lithium batteries will lead to overheating and can cause explosions.

Protect them from heat and fire and store them in a dry place.

Never short-circuit or operate lithium batteries with the polarities reversed. The
batteries are likely to overheat and explode. Avoid unintentional short circuiting
do not store batteries in metal containers and do not place them on metallic
surfaces. Escaping lithium is a health hazard.

Environment considerations

Recycle exhausted batteries. Dispose of batteries in an environmentally con-
- scious manner in accordance with regulations issued by the local authorities.

1.3 Engineer
1.3.1 Purpose

1.3.2 Installati
Preconditions

ing software Automation Builder

For configuring and programming of any AC500 CPU you need the engineering software suite
Automation Builder. Automation Builder is available for download.

& Further information on page 6

on of the Automation Builder
You must have admininstrator rights on your PC to install Automation Builder.

In case of an update installation:

Create a project archive before upgrading Automation Builder. Project archives
ol contain all project data, including data that is not stored with a *.project file, e.g.
device description files for third party devices.

e |

Installation

—_

Go to abb.com/automationbuilder to access the homepage of Automation Builder.

In the “Downloads” section, select “Download Automation Builder”.

In the “Latest Automation Builder” section, select “Automation Builder x.x. Download” (x.x
= latest version). This downloads the installer on your PC.

4. Open the downloaded installer and follow the instructions of the installation manager.

3ADR010584, 6, en_US 2024/01/05
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Engineering software Automation Builder > Licensing procedure

AB8 ABB Autormation Builder

Automation Builder
Engineering Productivity

Select type of installation:

- R

Install Software Packages for:

= ABB Automation Builder
| | Professional Tool Chain
|:| Professional Version Cont
= (m] PLC
[ ]PLC - AC500 V2
PLC - AC500 V3
| | High Availability Modbus [
| | Safety PLC - Pluto

e m m e m——

Keep the default type of installation to “Premium Edition” if available.
Select software packages to be installed:

Enable the check box “PLC - AC500 V3” to activate installation of all options for AC500
V3.

7.  Click “Download and install” and follow the instructions of the setup.

1.3.3 Licensing procedure

Activate a trial
license

2024/01/05

When you start Automation Builder software for the first time, you will be asked to choose a
license option.

See also:

e Details about the license model, the features of the editions and the latest license
information

e Detailed description of the installation and the licensing possibilities of Automation Builder

Automation Builder software must be installed successfully.
PC is connected to the internet.
1.  Start Automation Builder.
= A licensing wizard starts and guides you through the licensing procedure.
2. Enter user information.

In case of future support requests, your registration details enable ABB support team to
handle your questions quickly.

3. Select “OK”.

3ADR010584, 6, en_US 7
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Engineering software Automation Builder > Licensing procedure

Automation Builder

| % | want to activate a trial license (valid for 20 days).

" |'want to activate a basic license (fres of charge).
7 Lwant to continue an offline sctivation, Import &n activation response file

Mest = Cancel I

4, Enable the trial license.
5. Select “Next”.

ABE License Manager

(@) PC locked: single PC license

Please select your license lock mode.

Portable: portable license, locked to a USE stick

= [ Refreshiist|

6.  Enable the single PC license and select “Next”.

8 3ADRO0105
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Getting started with example projects
Engineering software Automation Builder > Setting up of communication parameters in Windows

ABB License Manager *

m .
~ '---'1 1 L] ] ¥
&'JL-'- = g et i ] | EETY
s L

A STl SRS Y WY SN S W SN W S —

=7
Your activation reguest will be transfered to an ABE license server now.

(®) Online activation. Reguires an internet connection.

(") Offline activation. Reguires another PC with internet connection.

Mext = Cancel

7. Enable online activation and select “Next”.

= License activation procedure starts. A successfully ended licensing procedure ends
with a success message.

8. Select “OK” to end the wizard.
= Automation Builder license is activated and starts.

1.3.4 Setting up of communication parameters in Windows

Setting up of To set up the communication between the PC and the PLC, e.g., for downloading the compiled
communication program, you have to set up the communication parameters.
parameters

The IP address of your PC must be in the same class as the IP address of the CPU.
The factory setting of the IP address of the CPU is 192.168.0.10.

The IP address of your PC should be 192.168.0.X. Avoid X = 10 in order to prevent an IP
conflict with the CPU.

Subnet mask should be 255.255.255.0.

Changing of the 1.  Open Windows control panel. Click “Network and Internet
IP address => Network and Sharing Center”.

2. Click “Change adapter settings”.

=

] If using existing network with several devices, please pay attention on
T given network rules or contact your system administrator.

—

3.  Right-click “Local Area Connection (Ethernet)” and select [Properties].

2024/01/05 3ADR010584, 6, en_US 9
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Engineering software Automation Builder > Setting up of communication parameters in Windows

10

4.

@ Local Area Connection Properties )

Networking | Sharing |
Connect using:

IEEP Intel(R) 82579LM Gigabit Network Connection

This connection uses the following items:

o8& Client for Microsoft Networks

48] 00S Packet Scheduler

W 8 File and Printer Sharing for Microsoft Networks

W i Intemet Protocol Version 6 (TCP/IPvE)

BN Intemet Protocol Version 4 (TCP/1Pv4)

Wl s Link-Layer Topology Discovery Mapper 1/Q Driver
-4 Link-Layer Topology Discovery Responder

Install... I U rnrstall Properties

— Description
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

ok | cancel

Double-click “Internet Protocol Version 4 (TCP/IPv4)”.

3ADR010584, 6, en_US
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Internet Protocol Version 4 (TCP/IPv4) P

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(" Obtain an IP address automatically

Getting started with example projects
Hardware AC500 V3 > Configuration for example projects

% Use the following IP address:

IP address: 1521660 - B
Subnet mask: | 255.255.255. 0
Default gateway: |

£ Obtain DG server address autamatically

(¥ Use the following DNS server addresses:

Preferred DNS server: |

Alternate DNS server: |

™ validate settings upon exit

o |

Cancel |

5.  Enter your desired IP address and subnet mask.

1.4 Hardware AC500 V3

1.4.1 Configuration for example projects

The example projects require a small PLC configuration with 1/0O devices, e.g., as available in
the training case TA5450-CASE.

Table 1: Modules for example projects to get started with AC500 V3 PLC

Product name Type First project Second project
& Chapter 1.5 & Chapter 1.6
“Example project for | “Example project
central I/O expan- for remote
sion” on page 14 I/0 expansion
with PROFINET”
on page 61
PM5630- 2ETH AC500 V3 CPU X X
TB5620-2ETH terminal base for CPU | x X
DA501 analog/digital mixed X X
input/output (1/0O)
module
TU516-H terminal unit for I/O X X
module

2024/01/05
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Hardware AC500 V3 > Configuration for example projects

Connections

Product name

Type

First project
& Chapter 1.5
“Example project for

Second project
& Chapter 1.6
“Example project

central I/O expan- for remote
sion” on page 14 I/O expansion
with PROFINET”
on page 61
CM579-PNIO PROFINET communi- |-- X
cation module
Cl1502-PNIO PROFINET commu- |-- X
nication interface
module
TU508-ETH terminal unit for com- | -- X
munication interface
module
TA524 blind cap for terminal | x X
base
W Switch
s OnjOfF

L —=page-2/C1/OV

——>Page-2/ C1/ 24V

Power (L+) red | 0,75 mm?
Power (M) |blue —— |0,75mm’
VOsignals | black —— | 0,50 mm?
PROFINET | gresn ———— |
Ethernet green — — — |

Fig. 1: Training case TA5450

12

ovDC

4V DC

avec |*
Input

1

24VDC

e s Cuput

—I-);_

Power
Adapter

L N
100...240 AC

CPB60OT

L)
W,

7

[

In the training case, the control panel CP6607 is included. A control panel is not
needed for the example projects.

For testing the example project some inputs require to be connected as follows:

3ADR010584, 6, en_US
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Getting started with example projects
Hardware AC500 V3 > System assembly, construction and connection

DAS01 DAS01 DAS01 DA501 Ci502 CI502 Cl502
(TU516) (TU516) (TU516) (TU516) (TUS08-ETH)  (TUSO08-ETH)  (TUS08-ETH)
1.0-1.9 2.0-29 3.0-39 40-49 1.0-19 20-29 3.0-39
FECEEEEEE CEEECEEEEE CEEECEEEEE FEEEEEEEEE) OooodooonDopoooDoooOojgOOoooooOon
Eoooooaoq > ooooool 00QO000DO000000000 OOOOOOOOQQL :ooooq:or:oooooooqw
— H ' |
b b
Y Y
Potentiometer 1 Potentiometer 2
11 12 13 14 10k 10k

1kQ

13kQ

Page-1/ C1/24V >
Page-1/C1/0V ==

Fig. 2: Wiring of training case

For the example projects, not all input switches and none of the potentiometers
included in training case are necessary.

“— You will need switch 11 for the example project for central I/O expansion.
You will need switch 15 for the example project for remote I/0O expansion.

1.4.2 System assembly, construction and connection

' NOTICE!
Avoidance of electrostatic charging

PLC devices and equipment are sensitive to electrostatic discharge, which can
cause internal damage and affect normal operation. Observe the following rules
when handling the system:

— Touch a grounded object to discharge potential static.

— Wear an approved grounding wrist strap.

— Do not touch connectors or pins on component boards.

— Do not touch circuit components inside the equipment.

— If available, use a static-safe workstation.

— When not in use, store the equipment in appropriate static-safe packaging.

You can mount AC500 PLC either to DIN rail or to a metal plate. Here, we recommend to mount
on DIN rail.

1. Snap the terminal base onto DIN rail.
2. Snap the additional terminal units for I/O modules onto DIN rail.

3. Make the sensor/actuator wire connections according to the dedicated electronic module
you want to use. Provide external process power supply as required.

4.  If required, make the fieldbus connections according to the dedicated master communica-
tion module you want to use.

2024/01/05 3ADR010584, 6, en_US 13



Getting started with example projects
Example project for central I/O expansion > Creation, setting up and saving of your AC500 V3 project

5.  Plug the appropriate electronic and I1/0O modules in the correct locations (processor
module, communication modules on terminal base, and eventually also communication
interface modules and I/O modules onto dedicated terminal units).

6.  Connect a programming cable (Ethernet cable between ETH port of CPU and PC with
engineering software).

1.5 Example project for central /O expansion
1.5.1 Purpose

The following steps show how to set-up an application project and configure the hardware. A
simple logic is used as example to introduce in programming and commissioning of the PLC.
The workflow for creation of a visualization is explained, as well as how to set-up a web server
for visualization.

1.5.2 Preconditions

e Automation Builder is installed and licensed as, at least, basic edition.
AC500 V3 CPU is assembled and connected to the PC & Chapter 1.4 “Hardware AC500
V3” on page 11.

1.5.3 Creation, setting up and saving of your AC500 V3 project
1.5.3.1  Creation of a project
1. Launch Automation Builder either out of the desktop icon or out of the Windows menu.

i gtomation Bulder
File | [dt View Propct Baid Ondne Debug Tooh Window Maelp

] &

Deces 0 X ] MatPese X

g BB
& Cpa Pramet
aject Pom BLC

Getting Started

Cyber Security

ABE strongly recommends 10 subscnbe 1o
&-mail asarst

Download

2. Select “New Project” or go to menu “File = New Project”.

14 3ADR010584, 6, en_US 2024/01/05
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Example project for central I/O expansion > Creation, setting up and saving of your AC500 V3 project

9] New Project >

Categories Templates

--{_JJ Libraries g
L4 Projects —
ACS00 praject |Empty project

A project containing one ACS00 PLC |

MName | - |

Location | - - e V|||

(]4 I | Cancel |

Select “Projects”.

Select “AC500 project’.

Fill in project name.

Choose a location to save the project to.
Select [OK].

Select “PLC - AC500 V3”.

Select the CPU according to your hardware set-up.

© ® N Ok G
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16

10.

Mew project >
Cbject path:
C:\Users\Test\Documents'Project project
Object name:
ECategofies S | |Sean:h object name... &
Name Short Description "
s wmes - LA B
s pe. e L T -
R T EFET B T T L e
w mam i P o BT B R
— R B TR W e P e -
& N T [ ] - il W
a T - e we N
L . [ [N e e
[ B ™ - W — -
L e . " - LB - - -
- T TR - - - -
- . - - = -
Pu N - i - = A -
£ >
[+] Close this dialog after each transac [ ] Display all versions
Reset filter Aad il Close

Select [Add PLC] to add the CPU to your application.

3ADR010584, 6, en_US
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Example project for central I/O expansion > Creation, setting up and saving of your AC500 V3 project

1.5.3.2 Configuration of your processor module

=<3 ACS00 V3 Basic Project

= |{ﬁ PLC_AC500_V3 (PM5630-2ETH - TB5620-2ETH)

=-1£]} PLC Logic
2 gi
= £} Application
m Library Manager

Devices * 0 X

=3 ACSD0 V3 Basic Project b

= [T PLC_ACS500_V3 (PMS5630-2ETH - TB5620-2ETH)
= B pLC Logic
= I} Application
) Library Manager
|E] PLC_PRG (PRG)
= gﬁ Task Configuration
= @ Task
&) pc_pas
i 10_Bus
= Mo Interfaces
= B3 coM_11coM 1)
M1 caa_SerialCom (CAA SerialCom)
K CAN (<Empty=)
= B4 Ethernet
= [ e 0P settngs)
i MetConfig (NetConfig)
= [ ez P settngs)
5 MetConfig_1 (NetConfig)
[ Protocoks (Clent Protocels)
= '3 Extension_Bus
L Slot_1(<Empty=)
ﬂ Slat 2 (<Emply>)

Parameter
% Error LED

@ Check battery
# Stop on error dass

Type
Enumeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
1. Double-click “PLC_AC500 _V3”.

= A tab opens in the editor view.

Select “CPU Parameters”.

j PLC_ACS00_V3 x
i Communication Settings

FLC Settings

Version information

Statistics

Files

Log

FLC Shell

Users and Groups

Access Rights

Symbol Rights

PM5530-2ETH Hardware

[ CPU Parameters

Default Value
On
On

Diagnosis of at least error dass 2 Diagnosis of at least error dass 2

Under parameter “Check battery”, choose the value “Off” since there is no battery present

inside the CPU module.

4. Keep the default values for all other parameters.

1.5.3.3 Creation of folders in the device tree

To optimize the project readability, you will create different folders to group similar objects. The
folder names are exemplary. Because the device tree view follows an alphabetical order, we use

number prefixes to determine the order.

2024/01/05
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Example project for central I/O expansion > Creation, setting up and saving of your AC500 V3 project

Devices -+ 0 M
=iz FProfect o
=] pLc_acsoo_vs
=&l PLC Logic
+ [.‘" : Application
e r .
. Copy
I Paste
. ¥ Cut
Ll . Delete
Rename

Properties...

Add object
Update objects

1 Add Folder...

1.  Right-click “Application”.
2.  Select “Add Folder”.

i

Add Folder

. Folder name:
---JI 10 POUS|

K ] [ Cancel

3. Typein "0 POUs". This is a name example. Here, the intention is to see this folder as a
last one.

The folder "10 POUs" is for program organization units (POU). POUs are objects of type

program, function or function block that are used to create a user program.

18
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Example project for central I/O expansion > Configuration of the I/O module

1.5.3.4 Saving the project

BEE Project.project” - Automation Builder
File | Edit View Project Build Online Debug

|Z] Mew Project... Ctrl+M

@ Open Project.. Ctrl+0
Close Project

[ SaveProject Cirl+5 I
Save Project As...
Project Archive b

Source Upload...
Print...

@ Page Setup...

Recent Projects 2

Exit Alt+Fd

> Select menu “File = Save Project”.
Alternatively, select the save icon H| in the tool bar.
Alternatively, press [Ctrl] + [S].

1.5.4 Configuration of the /0O module
1.54.1 General

e The types and order of modules in the Automation Builder project must match the real
hardware configuration.

e The position of the modules in the device tree can be changed by drag and drop.

2024/01/05 3ADR010584, 6, en_US 19
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1.5.4.2

20

Adding an I/O bus module

1.
2.

=--[3) AC500 V3 Basic Project
= [T PLC_ACS500_V3 (PM5630-2ETH - TB5620-2ETH)

= B0 PLC Logic

=} Application

| *-1) 01GVLs
+ 1) 10POUs

m] Library Manager
PLC_PRG (PRG)
= (84 Task Configuration

= &£ Task

& PLC_PRG

| ) [10_Bus

+ B Interfaces =
+ B3 Extension B

B
X

Copy
Paste
Cut
Delete

Rename

Properties...

Add object

Right-click “/O_Bus” in the device tree.

Select “Add object”.

3ADR010584, 6, en_US
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Add object below : 10_Bus X
Object path:
PLC_AC500_V30_Bus
Objectname: | DASO1
|C¢W! v"_ |S<‘zarch object name... ~
.S ' "‘ les Name Short Description Version Order N #
E'S . .W'““ fIAC522 BAC. U//RTD. 12Btsign 3200 1SAPZ
|, Uncategorized TIJAIS23 161, U/A/RTD, 12Bit+sign 3210 1SAP2:
TJAIS31  8AI, U//RTD/Themo, 16Bit+sign 3.2.1.0 1SAPxE
) A0523 1640, U/, 12bit+sign 3210 1SAPxE
TJAX521 4AI/4A0. U//RTD, 12btssign 3210 1SAPxE
[ AX522 8AI/8AO,U/I/RTD, 12bitssign 3210 1SAPxE
[JAX523 8A/8AO, U/I/RTD, 12bitssign 3200 2

LXENCO0 s,

xPWIM
16DI1/8DC/4A1/280, 24VDC

i DASDZ2 16DO/BDC/4A1/2A0, 24VDC 3210 1SAPxE
DC522 16DC, 24VDC 3210 1SAPxd
DC523 24DC, 24VDC 3210 15APxd
DC532 16DI1/16DC, 24VDC 3210 1SAPxd
Di524 32D, 24VDC 3210 1SAPx
D0524 32D0, 24VDC 3210 1SAPxdw
< >

[~] Close this dialog after each transaction [ ] Display all versions

| Resetfilter Add object Close

Select “S500 I/0 modules’.
Select “DA501” module.
Select [Add object] to add the module to the I/O bus.

3ADR010584, 6, en_US
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1.5.4.3 Variable mapping of the DA501

Devices

= 13 ACS00 V3 Basic Project
= E’ PLC_ACS500_V3 (PM5630-2ETH - TB5620-2ETH)
= [ PLC Logic
=1L} Application
+-2) 01GVLs
+2 10rous
m Library Manager
[£] eLc_Pra (RE)
= [ Task Configuration
= @ Task
& pLc_Pr
= @ 10_Bus

| 3 [pasoz ason

1 paso1 x

Diagnosis Find
DASO1 Parameters Jorebe
.
I DAS0L O Mapping g9
+ 4y
DASO1 EC Objects + 4
+ oy
1/0 mapping list oy
vy
Information ry
=
"¢

+ [ Fast counter

Filter Show all bl -

Mapping  Channel

Add FB for

Digital inputs DI - DI7
Digital inputs DIS - DI15

Analog input AID+
Analog input AT1+
Anslog input A12+
Anslog input AI3+

Anslog output ACD+
Analog cutput AD L+
Digital inputs DC16 - DC23
Digital autputs DC16 - DC23

1. Double-click “DA501”in the device tree.
= A tab opens in the editor view.

2.  Select “DA501 I/O Mapping”

0 channel... Go to instance

Address Type Default Value  Unit
WIBY

*IB1

W1
W2
%IW3
Helvid
WWD
WQW1
WIB10
%0B6

33

FEIHEIEIEE

Descripticn

= Here, you will map variable names (symbols) for the channels you will need in the

program.

The suggested name convention is based on "Hungarian notation". A name prefix is describing
variable type: e.g., "x" = variable of type BOOL, "w" = WORD, "i" =
increases the code readability and is helpful for program analysis.

1.5.4.4 Handling the digital input variables

INT (integer) etc. This

) paso1 x
Diagnosis .Find Filter Show all ~ =k Add FB for 10 channel... Go to insl
DAS0L Parameters Variable Mapping  Channel Address Type Default Value Unit  Description
| & ’@ Digital inputs DIO - DI7 %IB0 BYTE
DAS01 /O Mapping =- %9 Digital inputs DI8 - DI15 %IB1 BYTE
‘ *p xDI_08 DASDL 11 @ Digital input DI8 %10 BOOL
1. Open the list of the digital inputs.
2. Fill'in the variable names:
Channel Type Variable
Digital input DI8 BOOL xDI_08_DA501_I1
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Handling the digital output variables

EI DASD1 X
Diagnosis Find Filter Show all ~ =k Add FE for IO channel... Go to instance
e =
T — Variable Mapping  Channel Address Type Default Value Unit  Deseription
L ] Digital inputs DIO - DI7 %IED BYTE
DAS01 [0 Mapping ] Digital inputs DIS - DI15 %RIEL BYTE
L Analog input A0+ %%IW1 INT
DAS01 IEC Objects + 4 Analog input AT1+ RIW2 INT
* Analog input AI2+ %IW3 INT
1/0 mapping list + 4y Analog input AL3+ EAWES INT
: " Analog output ADO+ %QWO T
Information " Anzlog output AQ1+ QW1 INT
+ Digital inputs DC 16 - DC23 %IB 10 BYTE
(\ =-"e Digital outputs DC16 - DC23 %60BS BYTE
‘ ‘ " xStartDriloa1 [ Digital output DC16 %QN6.0 BOOL

1. Open the list of the digital outputs.
2. Fill'in the variable names:

Channel
Digital output DC16

Variable
xStartDrilling1

Type
BOOL

1.5.5 Programming and compilation

1.5.5.1

= _.ﬂ_ Task Configuration

= @Ta.')t

& pLc_PRG

2024/01/05

Task configuration

A task is a time unit in the processing of a user program (IEC application), which defines by
parameters the way and the speed the CPU is executing the user program.

For this project you will use only one cycling task.

In the device tree, you see the objects “Task configuration” and “Task”. Both created automati-
cally with the project.

For this project you will use only one cycling task.

> Double-click “Task” in the device tree.
= A tab opens in the editor view.

For this project you will use only one cyclic task. Keep the default settings for the task.

& Task x

Configuration

Priority [ 0..16 ): 15

Type
||®C\'(Ii[

V‘ |interva|{e‘g.1120Elm5): 10

Watchdog
Enable

Time (e.0. t2200ms): [t+#20ms

Sensitivity: 1
4k Add Call % Remove Call [ Change Call Mave Up Move Down | ™= Open POU
[ PoU Comment
H) pc_pre
Priority This is how the CPU prioritizes the task, when more than one task is defined. Priority

0 ... 15 = real time tasks, priority 16 = non-real time task.

In the CPU you can run tasks dependent on the demands of the process

For cyclic tasks you can set the cyclical execution time. It is usually set in millisec-
onds with IEC time syntax

Watchdog To keep track of the time it takes to complete the task

Calls You can call in one or more program POUs in one single task

Type
Interval
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1.5.5.2

1.5.5.3

1.5.5.3.1

24

Main program PLC_PRG

In the default task configuration, there is one call of a POU (program organization unit) i.e.
"PLC_PRG" & (shown in chapter 1.5.5.1 Task configuration on page 23).

In your project the "PLC_PRG" will become a main program containing calls to other programs
(POUs) which you will create one by one.

Devices

~ 0 %

=i Profect

=] pLc_acsoo_vs
=& PLC Logic
=1L} Application
+-) 10 POUS
ﬁ] Library Manager
PLC_PRG (PRG)
= @ Task Configuration

-

i Tack
H# PLC PRG

The PLC_PRG POU has been defined by default in ST (Structured Text) editor. Keep this
setting because of good visibility of the instructions at a glance and good handling for trouble-

shooting.

To optimize the project readability, you will work with the previously created folder "10 POUs"
and add the created subroutines (POUs) to this folder. The subroutines will be created in FBD
(Function Block Diagram) editor.

Boolean logic "NOT"
Application example "driller"”

Recognizing of a driller by a photo sensor. "TRUE" input signal from sensor indicates that a
driller is broken. If driller has been found correct, then start drilling.

l._

Driller broken '

Table 2: Required behavior

(M

Criller straight l

Signal from photo sensor

Required signal of motor ON

FALSE

TRUE

TRUE

FALSE
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Table 3: Hardware set-up

Element HW channel Symbol Description
Switch 11 DA501 DI8 xDI_08_DA501_I1 Photo sensor
LED output DC16 DA501 DC16 xStartDrilling1 Motor on

Implementation

Creation of a new program POU in the project

2024/01/05

Devices * 0 X
=3 Frofect =~
=-F pLc_acsoo_v3 Object path:
= @1] PL.C Logic 10 POUs
=} Application
) 10 POUs oo
: Copy
Paste |n___\_____\___\__
s | |.oearch object name... N
- & Cut
L ¥ Delete Mame Short Description  Version ™
) Rename Alan'n Corfiguration
.. mCheckConﬂguration
. Properties... *epUT
- @ Global Variable List
| acciobiecs Image Poal
Update objects 0 |rterface
; ﬂ Metwork Varable List (Receiver)
) Add Folder.. @ Metwork Variable List (Sender)
(] Edit Object T Persistent Variables
Edit Object with... &]POU
; -E POU for implicit checks
Compare Objects ﬂ Recipe Manager
L Seript
" 2 Symbol Corfiguration
Text List Y]
£ >
Close this dialog after each transaction [_] Display all versions
Reset filter : Close
1.  Right-click “710 POUs".
2. Select “Add object”.
3.  Select ‘POU".
4. Select [Add object].
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© N o o

Add POU

@ Create a new POU (Program Qrganization Unit)

Mame

|_u 1_Assignment_NOT

Type

@ Program
(") Function block

Extends

Implements

Fing Ahetract

Accessspecifier

R
Method implementation language
Function Block Diagram (FBED) w
O Function
Return type
Implementation language
Function Block Diagram (FBD)
Add Cancel

Enter “_01_Assignment_NOT".

Select “Program”.

Select “Function Block Diagram (FBD)”".
Select [Add].

= POU has been added.

26
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Assigning the hardware DI signals to local variables
1.  Double-click POU” 01 _Assignement_NOT” in the device tree.

[f] _01_Assignment_NOT X -
PROGRAM 01 Assignment NOT
VAR

END VAR B

N I

ToolBox -+ 0 X

= General
[ Network
IF Box
TF Box with ENJEND

100 % &R,
ire
=

Select “Assignment” from the ToolBox.

|-m Assignment |
= Jump

<IreT Return

% Input

= Branch

Bl Execute

+ Boolean Operators

Drag and drop “Assignment” into the "Start here" field in network “7”.

Documentation:

222 Loobe Textomarch Categories
Variables a  Mame Type Address *
Ry (G} Application
+ @ ioConfig_Gicbals
= @ leCeonfig_Globals_Manping
[ # xb1_os_pasor_n
# xStartDrilling1
v
< >
A structuned view Filter: | None v

] tnsert with namespace prafic

DI_08_DASO1_I1 AT %IX1.0: BOOL;
(VAR_GLOBAL)

DASDL :

4

Select “???” on the left side of the assignment, then select “..”.

Ce oo

Open the “lo Config_Globals_Mapping” mapping list and select “xDI_08 _DA501 11"

Select [OK] to add this variable to the left side of the assignment connector.
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18] _o1_moT x
PROGRAM _01_NOT
2 VRR
END VAR
Auto Declare *
Scope: Name: Type:
var v| [xorllerBrokent | |pooL ME
Object: Initialization: Address:
_D1_NOT [Appheation] vl | o] |
Flags: Comment:
[l consTanT
ClreTam
[]PeRsISTENT
1
Co ) o
xDI_08_DAS01_I1 xDrillerBrokenl [ ...

Select “???” on the right side of the assignment connector and mark the "???".
Create a new local variable by typing in "xDrillerBroken1" which will replace the "???".
Press [Enter].

= “Auto Declare” opens.

You see the written variable name and the data type BOOL. The scope is "VAR". It
means it is a local variable within this POU.

10. Select [OK] to accept the entries.

ToolBox
= General

$F Box

$F Box with ENJENO
=uik Assignment
-+ Jump

4ur Return

*4 Input

~I= Branch

T Execute

+ Boolean Operators
Math operators
Other Operators
Function blocks
POUs

O OE E

xDI_08_DAS01_I1 xDrillerBrokenl

11. Drag and drop “Network” from the ToolBox to the down-arrow of network 1.

= You added a network “2” below network 1.

Adding assighments and a Boolean NOT to the DO signals
1. Add an assingment from the ToolBox.
2. Type in or copy & paste "xDrillerBroken1" to the left side of the instruction line.
3.  Select “???” on the right side of the instruction line, then select “..".

= “Input Assistant” opens.
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Input Assistant >

Text Search  Categories

Variables a  MName Type Address O
-
. -
= i@ ToConfig_Globals_Mapping VAR_GLOBAL
SRl T F T r
| # |xstartDrilling1 | so0t SHOXD.O Cnbo
-
- W
< >
Structured view Filter |None ™|
Insert with arguments [Jinsert with namespace prefix

Documentation

e

In the “loConfig_Globals_ Mapping” variable list, select “xStartDrilling1”.
Select [OK] to close the dialog.

xDrillerBrokenl ——xStartDrillingl
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xDrillerBrokenl = EReEE——)
[4%1

6. Right-click the center of assignment PIN.

Copy

Paste

Cut

Delete

FF InsertBox

FF Insert Empty Box
=vak  Insert Assignment
- Insert Jump

4kt Insert Return

0| Negation

—| Edge Detection

7.  Select “Negation” to add a negation to the assignment.

xDrillerBrokenl ——xStartDrillingl

Calling the POU in the PLC_PRG

30

Devices v o X
=3 Project -
=] pLc_acsoo_vs
=&l PLC Logic
= o Application
=2 10POUs

] _01_Assignment_NOT (PRG)
m Library Manager
C_PRG (FRG) |
B = =
- —

®

]
B -
L]

- -

1. Double-click “PLC_PRG”.

PLC_PRG X

1| PROGREM PLC_PRG
VAR

END VAR

[

2.  Select the first line in "PLC_PRG" and press [F2].

= “Input Assistant” opens.
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Input Assistant >
Text Search  Categories
Variables a  Mame Type Origin
SILLEILI | #-{} AC500_Ethernet Library Ethernet, 1.2.0.5 (A5
Instance Calls #- 4} Acs00_io Library Io, 1.2.1.1 {A5E)
Function Blocks +-{} Acso0_Pm Libvary Pm, 1.2.5.2 (AFE)
Keywords Application Anplication
Conversion Operators En 10 POUS
- [if][_o1_assignment_noT PROGRAM
+-1} BPLog Library Breakpoint Logging F...
+ {} Iostandard Library IoStandard, 3.5.15.0...
+-{} standard Library Standard, 3.5 15.0 (...
Structured view
Insert with arguments Insert with namespace prefix
Documentation
PROGRAM _01_Assignment_NOT
ok | cancel
3. Select “Module Calls”.
4.  Open “Application”.
5. Open “10 POUs” and select “_01_Assignment_NOT".
6.  Select [OK] to close the dialog.
~|E] PLC_PRG X
= 51 Project 1|  PROGRAM PLC_FRG
=-F] pLc_acsoo_v3 i VAR
5 3
=} PLC Logic END_VAR
= O Application
=2 10PoUs
 [#] _o1_Assignment_NOT (PRG)
; .I] Library Manager
5] PLC_PRE (PRG)
+@ Task Configuration
’ B
B e
. h R
@ - [T~ 01 _Zssignment NOT(): |
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1.5.5.3.3 Compilation of the project
Before logging-in to the CPU, you need to compile the complete code without any errors.

File Edit View Project | Build | Online Debug Tools Window  Help

=] = E K #¥  Build [PLC_AC500_V3] F11
Rebuild [PLC_ACS00 V3]
S | Generate code [PLC_AC500_V3] ||
=53 Project Generate runtime system files... [PLC_AC300_V3]
=l pLc_acsoo_vs Clean [PLC_AC500 V3]
* Elil:”PLC Logic Clean all

1
> Select menu “Build = Generate code”.

= The result of the compiling is shown in the “Messages” field at the bottom of the
screen.

If you skip the compiling and select “Login”, the Automation Builder will automatically trigger
compiling in advance to logging-in.

1.5.5.3.4 Saving the project

BEE Project.project” - Automation Builder
File | Edit View Project Build Online Debug

] Mew Project... Ctrl+M

& Open Project... Ctrl+0
Close Project

[ SaveProject Cirl+5 I
Save Project As...
Project Archive k

Source Upload...
Print...

@ Page Setup...

Recent Projects »

Exit Alt+F4

> Select menu “File = Save Project’.
Alternatively, select the save icon H| in the tool bar.
Alternatively, press [Cltrl] + [S].

1.5.6 Setting up the communication gateway

Setting up of To set up the communication between the PC and the PLC, e.g., for downloading the compiled
communication program, you have to set up the communication parameters.
parameters

The IP address of your PC must be in the same class as the IP address of the CPU.
The factory setting of the IP address of the CPU is 192.168.0.10.
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The IP address of your PC should be 192.168.0.X. Avoid X = 10 in order to prevent an IP
conflict with the CPU.

Subnet mask should be 255.255.255.0.

Changing of the 1.  Open Windows control panel. Click “Network and Internet
IP address = Network and Sharing Center”.

2. Click “Change adapter settings”.

=

O If using existing network with several devices, please pay attention on
T given network rules or contact your system administrator.

[

3.  Right-click “Local Area Connection (Ethernet)” and select [Properties].
x
Networking | Sharing |
Connect using:
I &Y Intel(R) 82579LM Gigabit Network Connection

This connection uses the following items:

(v " Client for Microsoft Networks

¥ 805 Packet Scheduler

W 8 File and Printer Sharing for Microsoft Networks
¥l i Intemet Protocol Version 6 (TCP/IPvE)
40N ntemet Protocol Version 4 (TCP/IPv4)
Wl s Link-Layer Topology Discovery Mapper 1/Q Driver
W s Link-Layer Topology Discovery Responder

Install... Wrirstall Properties
— Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

ok | cancel

4.  Double-click “Internet Protocol Version 4 (TCP/IPv4)”.
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Internet Protocol Version 4 (TCP/IPv4) Properties

5.  Enter your desired IP address and subnet mask.
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CPU and PC are connected with an Ethernet cable.

Devices

~ 0 X

=) Project

—E] PLC_ACS500 V3 |

Communication Settings...

X 3 (B &F

il

0y @

Source Download...

Copy
Paste

Cut
Delete

Rename
Properties...

Add object
Update objects

Add Folder...
Edit Object
Edit Object with...

Compare Objects

Export k

Runtime Licensing k
Simulation [PLC_ACS00_V3]
Reset Origin Device [PLC_ACS00_ V3]

Check configuration

1. In the Automation Builder device tree right-click “PLC_AC500_V3".

2.  Select “Communication Settings”.
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Network scan

36

IF Address 192 168 . 0 . 10

[ ] Use advanced settings

(i} Ok || Cancel

Keep the default value in the IP address of the CPU or type in the current IP address, if

differs.

The standard (default) IP address of the port ETH1 is: 192.168.0.10

—

Select [OK] to implement the IP address.

If you need to scan the network for the CPU or if you have multiple CPUs on the same network.

1.
2.

Right-click “PLC_AC500_V3”in the device tree.
Select “Communication Settings”.
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R

WS

IP Address

[ ] Use advanced settings

OK

3. Select “..”.

= “Pick IP Address for PLC_AC500_V3” opens.

Pick IF _ j for 'P _:_'-;”_:_.._ 0 V3

D Extended Scan

Abort scan

MAC address

Device name

Port

Serial number Device ID

IP Address

Config. IP Address  Device Type

Scanning

The automatic scan runs.

The results will appear in this field.

4.  Select the CPU in the field and select [OK] to implement the needed communications

gateway.

If you need to check the communications settings or if you want to see more information about
the current selected CPU.

| pevices

- 7 x

=) 3 Basc Aroject

-

= [ PLC_ACSD0_V3 (PMS630-2ETH - TBS620-26TH)
= EllPLC Logic

= £} Application
# I 01-POUs
# 02-cus
£ 04 -vIsUs
=) 05 -51Ms
* 1) Diagnosis
D Libvary Manage:
= (& Task Configuration
= £ Task
&) pic_pre
% i 10 Bus
* iy Interfaces
+ W Extension_Bus

[T] PLe_acsoo_vs x
[ communicatan settngs | Scor nelaicor | Galevey | Device +
PLC Settings
version information
Statistic [ ] .
Gataway
Files )
Eaicnas ] 7] : 3
1 Peddress: Press ENTER to set active path...
Iocalhost
PLC Shell
Port:
1217
Users and Graups
Acress Rights
Symbol Rights

PMSE30-2ETH Hardware

1. Double-click “PLC_AC500_V3”in the device tree.
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2.  Select “Communication Settings”.
= The selected IP address is shown.
If the IP address is not visible, enter the IP address manually.

To test the connection and/or to see the CPU information press [Enter] or click on the
black dot next to the PLC figure.

1.5.7 Installation and update of the AC500 V3 firmware

The multi download tool can be used to update multiple PLCs with firmware or

51 an application at the same time.
Firmware The PLC user management will remain also after a firmware update or downgrade.

update with acti-
vated user man-
agement

Due to a structural change in the PLC user management in firmware version 3.5 there are some
limitations when updating the PLC firmware from a version 3.4 or lower to 3.5 or higher with
activated user management.

If you update the PLC firmware from version 3.4 or lower to version 3.6 or
higher this must be done in two steps. First an update to 3.5 must be done
. L via Automation Builder. Afterwards the firmware can be updated to any later
firmware version — either via Automation Builder or via memory card.

The PLC firmware can be updated via Automation Builder.

This is also necessary for commissioning V3 CPUs.

A very new CPU has no pre-installed firmware. To guarantee the authenticity of delivered
AC500 firmware, V3 CPUs are delivered with a boot loader only. You need to download a valid
firmware to the CPU. After download, the functionality of the CPU is given.

An Automation Builder project with an AC500 V3 CPU is open.
CPU is in "stop" mode or shows uPdAtE (update) on the display.
After update the CPU shows either donE or StoP on the display
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For new modules: IP address is set. (The default IP address is 192.168.0.10)
1. Double-click CPU “PLC_AC500_V3”.

2. Select “Version information”.

88 Project? peoject - Automation Builder
Ble Edt Mew Project Quid Onine Qebug Took Yindow Help

N d & MR e
Devices * 8 % | [ Pc_Acsoo_v3 x h
) Froect? =
,_9‘“ i —l Comeaanication Sattinge FLC
- J PLC_ACS00_V3 [FM5650-2ETH - THS62 = = = = =
= - ] Hame TIwAre  Siabe mrmane  Regurn Date Buled Info
B0 pcioge PLC Setungs =
= £ Application ‘ : | (3] 3000 120.10M
) Loy Manager Version information ACSI0 PMSEXX-26TH  Updaterw | @) 301482 (3200180 Upddate required,
] mC_PRE PRG) ACE0 PMSEXC-2ETH  Boatfw @ 1124 (3124
= (@ Task Configuration S ACSI0 PMSEXN-2TH DealyPW | €@ 3.0.0.0 [4100 Update requred,
= 5 Task
&) rc_prs Files
|j 0 Pue Communicabon madules
= By Imerfaces L0 Interface Cougier Deice Date Frmware Sy Frmware Required tn|
= O com_1{coM 1) PLe Shall
Ll
M) Cas_SeraiCom (CAS Sed
| ::5 :::'l:rjmﬁ‘i‘} Users and Growps |} ‘Check Farsware Version on Login' is enabled Update Firmvare

9

Lastbdd: Q0 @0  Frecomple: G Project wsen: (nobody)

3.  Select “Update Firmware”.

= While the update process is running, the RUN and ERR LEDs are toggling, i.e., they
are flashing alternating.

4. Wait for the PLC to finish the update.

O Firmware updates that include “UpdateFW” changes must be performed

i in two steps:

= First, the “UpdateFW” is updated, and once this is done click the update
button again to execute the “SystemFW” update.

Note: Firmware updates via memory card automatically cover both
updates in one step.

A completed update is indicated by a message on the display. Either donE, or StoP.

' NOTICE!
Do not disconnect the power supply during the update process! The PLC
®  could be damaged.

= StoP indicates a restart has been performed by the CPU. When donE is displayed
sometimes it is necessary to re-boot the CPU manually, e.g., by powering-off. Manual
re-boot might be, e.g., for some older CPU versions or if downgrading to an older
firmware version according to application settings.

The CPU display shows StoP after re-boot. The update process is finished.
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5. If necessary, refresh the version information by switching to another tab and back.

= Successful firmware update:

M8 Project?. project - Automation Builder o= =
Fle Fdt Mew PBroject Quid Qnine Debug Tock Window Help Y
NE=H & Mt T
Devices - 3 x_l [T) PLC_ACSOO VI x =
§ Prowci? |= T
= [T PLC_ACS0_v3 (PMS650-25TH « TREED T e - -

o le] PLC Loge e ) Eisere Frmware Staw Frmwane Regured Date Budd  Indo
> 0 st chmig OB coomsocam cvrw @ 0w daowe
[ rEm— | version ifarmation ACS00 PMSEOC-2ETH |Updaterw | ) |2.2.0.180 3.2,0.180 |
A PLC_PRG (FRE) ACE0 PMERO-2ETH | BootfWw O |1124% ERSX3
: ﬁgkm“mm' Rstics ACS00 PMSEXY-2TH Declayf | © [4.10.0 4,100
s & ok
&) pc_prG Files |
E‘ 10 _Pue Communication modulies
= By Interfaces Log Interfsce Cougler Devvice Date  Frmeare Sty Frmware Requred  In
= G coM_1(coM 1) )
W Caa_sersicom (caa sed | | PHC 5
) 53:::{'::’0”)} Users and Groups |} ‘Chack Farsware Version on Login' is enabled Update Firr
[B Messoges
Lastbuld: © 0 ® 0 Frecomple: @ Project wser: (nobody) Q
Behavior of '
LEDS durlng ‘k“u PM5650
firmware update
MC ETH1
5YS ETH2
BATT COM1
1/O-Bus CAN
PWR RLIIN ERIR ]
LI
DR, =
@)\ "B
24V === 10W CPU
]

LED LED flashes Status
RUN and ERR Toggling Update pending
RUN Flashing slow Done successful
ERR Flashing slow Done failed

1.5.8 Logging in to CPU and downloading the program
Logging-in to the CPU will load the project into the AC500 V3 CPU. The first log-in will also load

the hardware set-up.
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fle Edt Vew Project Buld [Oniine]| Debug  Tools  Window el
- [58 Logn [ acs0o v B

Create boot apphcation [FLC_AZS00_v3]
=) V3BascPropect
= () rc_acs00_v3 (PMSE0-2
= 8} recLoge
= £ Application
+ 12 01-POUS
+ (202-Gvs | Cownload Manager...

Automation Builder X
) 04 - VISUs
D 05« SYMs NP P v
+ () Diagnosis ] sl Application ‘Application’ does not exist on device 'PLC_ACS00_V3'. Do you want
) ibeary Manag! ootk o to create it and proceed with download?
= (& Task Configuration
= & Task

&) e pre

* [ 10_Bus
z :; ]::::i_m Yes No Details...

1. In the Automation Builder menu select “Online = Login [PLC_AC500_V3J".
= A pop-up will appear.
2.  Select [Yes] to download the application to the AC500V3 CPU.

8 V3 Baisc i‘mjfrr.prl;_lrft' = Automaticn Builder
Fil= Edit Yew Project Buld Oniine Debug  Tools Window Help
Eg— " B0 & @

Devices - B
=3 K3 R Project
= “3[T] PLC_ACSH0_V3 (PMS650-2ETH - TES620-26TH)
= B} PLC Loge
-[ £ ppeation [stop)

+ 13 01 -POUs

* 0 02 -GVLs

1 04 - viSlUs

3 05 - 5¥Ms

#* L Dinonocic

= PLC is in "stop" mode.
0] 3.  Startthe PLC & Chapter 1.5.9.1 “Starting the program execution” on page 41.

Start [PLC_AC500_V3] (F5)

Generally, if the CPU is in RUN mode, i.e. in program execution mode, a
i download will always cause the mode change to "stop". In stop mode the CPU
is not controlling the system!

Always, after selecting the “Login” command, read carefully the dialog box
text to ensure that you are aware of the CPU’s behavior after the command
confirmation.

By default, a download generates following actions in the CPU:

e The project is stored in the RAM memory.
e The project is stored in the flash EEPROM, if boot application was created.

1.5.9 Testing the program
1.5.9.1 Starting the program execution
You are logged in the CPU.
An executable project is loaded to the CPU.
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The CPU is in "stop" mode.

———

Debug | Tools Window Help

p Start [PLC_AC500_V3] S

»

Start [PLC_AC500_v3] (F5) |

> Select menu “Debug =» Start [PLC_AC500_V3J".
Alternatively, select the "start" icon in the tool bar.
Alternatively, press [F5].

1.5.9.2 Testing the function
> Operate the switch 11 and observe:
e The LEDs of the relevant DA501 inputs and outputs.
e The online status of inputs and outputs within the POU.

s =8N naser x
= G} Bamcpraect =
= BIZ) A _sc300_v3 PREEI0-0TH - TRS- T

2

BELGE
BEERERARAAS

EEELEEE

3

(S At I I

-

geEggecce

HE

1.5.9.3 Stopping the program execution
You are logged in the CPU.
An executable project is loaded to the CPU.

42 3ADR010584, 6, en_US

T

SRR R

Chetan Vs Coamverel Voot it [

2024/01/05



The CPU is in RUN mode.
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Debug | Tools Window Help

Start [PLC_AC500_V3]

m Stop [PLC_AC500_V3]

Help

§ m|

Stop [PLC_AC500_V3] (Shift+F8)

S

Shift+F8

> Select menu “Debug = Stop [PLC_AC500_V3]”
Alternatively, select the "stop” icon in the tool bar.

Alternatively, press [Shift] + [F8].

1.5.10 Setting up a visualization

1.5.10.1 General

If you are not yet familiar with CODESYSS visualization, we recommend you to start with the
application example First steps with CODESYS visualization. The example demonstrates the
main features of visualization and provides insights into possible use cases.

To use the Edge browser for CODESYS visualization of AC500 PLCs, follow the steps
described in the application note Usage in the Edge browser.

1.5.10.2 Adding the VisualizationManager

)

Devices > X
=g Project -
=-[J pLc_acsoo_va Object path
- & PLC Logic PLC_AC500_V3\Plc Logic\Application
= |} Application
Copy DObject name
. Paste
: % Cut Etegories
- Delete
L] bl Generic objects
) Rename - |ECE1131-3
.. Properties... ----Cs)tc:erin
Update objects
) Add Folder...
_'T Edit Object
Edit Object with...
Compare Objects
Export
Zﬁ Login [PLC_ACS00_V3]

Reset Warm [PLC_ACS00 V3

Reset Cold [PLC_ACS

MName

Image Pool
Text List

o] Visuglization

<

Visualization Manager

Short Description  Version  Order Mumber,

Reset filter

7] Close this dialog after each transaction [| Display 2ll versions

1.  Right-click “Application” in the device tree.
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5.

Select “Add object”.

Select “VisualizationManager”.

Select [Add object] to add the VisualizationManager to the project.
= Dialog “Add Visualization Manager” opens.

Add Visualization Manager X

éﬁj VisualizationManager

Name:
|VksualizaﬁonManaga-

Symbol libraries  Active

A visualization symbol library is a CODESYS library with
graphics and graphical objects. If the visualization symbol
library is assigned thelibrary is added into the POUs library
manager. The graphics and graphical objects are shown in the
toolbox when a visualization editor is the active editor.

Select [Add].
Devices ~ 0 X
=[5 Project -
=] pLc_acsoo_vs
=B pLC Logic
= a Application
+-132) 10 POUS

ﬁ] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g Task
& PLC_PRG

=& VISU_TASK
@ VisuElems. Visu_Prg
= VisualizationManager
gD webvisu

= You added the objects “VisualizationManager” and “VISU-TASK” to the device tree.
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- 1 M

=i Profect

=] pLc_acsoo_vs
=-El) PLE Logic
=Yy _, Application

+-2) 10 POUs
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= aﬁs Task
] PLC_PRG
=8 VISU_TASK
@ VisuElems. Visu_Prg
= [ VisualizationManager
&b webvisu

1. Double-click VisualizationManager in the device tree.

= A tab opens in the editor view.

Devices

* 3 X [_ﬁ‘] VisualizationManager X |

=i Profect
=] pLc_acsoo_v3
=-El] PLC Logic
=-{C} Application
+-12) 02VIsUs
=) 10POUs

m Library Manager
PLC_PRG (PRG)
e @ Task Configuration
= @ Task
& PLC_PRG
=38 vISU_TAsK

] _01_Assignment_NOT (PRG)

@ VisuElems. Visu_Prg

= | ? Settings |@ Dialog Settings [0 Default Hotkeys

General Settings

[] Useunicodestrings
[] Use CurrentVisu variable

[] Preview: Support client animations and overlay of r

Style Settings
Selected style <Mone=

[] Display all versions (for exp
Preview

|'l.|"|sualizaﬁnnManager

i webvisu
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VisualizationManager X

8] Settings & Diglog Settngs [ Default Hotkeys 8 Visualizations 88 User Management *| Font Settings

General Settings
|:| Useunicodestrings
[] Use CurrentVisu variable

[ Preview: Support client animations and overlay of native elements

Style Settings

Selected style Default, 3.5.14.0 (35-Smart Software Solutions GmbH)

[[] Display all versions (for experts only)

preview s | [ =] O Headiine

O Radiohutton
R
O Radiohutton

[0JNDE] 11, INDEX]

J

[2INDEX] ﬁ

0

1

=

[OY™
oo

Language Settings
Selected language en

© N o ok~ Db

Select “Settings”.

Open the drop-down menu “Selected style”.

Select “Default, x.x.x” (exemplary).

Open the drop-down menu “Selected language”.

Additional Settings

[] Activate multitouch handling
Activate semi-transparent drawing
[] Activate standard keyboard handling
Paint disabled elements grayed out

Call aftervisuinitialization

Bro

Advanced
Visible
Memory Settings
Size of Memory for Visu (initial value)

or function call, e.g. Visulnit();

400000
Size of Paintbuffer (per Client, initial value) 50000

File Transfer Mode
(®) Transfer visualization files to the PLC

(O Uselocal visualizationfiles

Client Settings
Maximum number of visualization dients

Select “en” for English language in the visualization.

Enable “Visible” for advanced settings.

Keep the file transfer to enable the visualization on the PLC (mandatory for web server
function) & Chapter 1.5.12 “Enabling a web visualization” on page 55.

Saving the project

BEE Project.project” - Automation Builder

File | Edit View Project Build Online Debug
|Z] Mew Project... Ctrl+M
@ Open Project.. Ctrl+0
Close Project
[ SaveProject Cirl+5 I
Save Project As...
Project Archive b
Source Upload...
Print...
[ Page Setup..
Recent Projects 2
Exit Alt+Fd

Select menu “File = Save Project’.

Alternatively, select the save icon H| in the tool bar.

Alternatively, press [Ctrl] + [S].
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1.5.11 Creation of a visualization
1.5.11.1 General

If you are not yet familiar with CODESYSS visualization, we recommend you to start with the
application example First steps with CODESYS visualization. The example demonstrates the
main features of visualization and provides insights into possible use cases.

To use the Edge browser for CODESY'S visualization of AC500 PLCs, follow the steps
described in the application note Usage in the Edge browser.

1.5.11.2 Adding a folder for visualization screens
Devices *+ 0 X
=il Profect 57
=] pLc_acsoo_vs
=l PLE Logic
+ "', Application X
. [ Copy
i Paste
. & Cut
. . Delete
Rename
Properties...
Add object
Update ohjects
—J Add Folder...

1. Right-click “Application” in the device tree.
2. Select “Add Folder’.

Add Folder ==

F___;J' Folder name:
02 VISUsg|

| ok || Cancel

3.  Typein"02 VISUs".
Select [OK] to add the folder.
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Adding a screen for "_01_Assignment_NOT" POU

LS o L & Add object below : 02 VISUs X
= Arogect -
=-f PLc_acsoov3 Obiect path:
_..@:1] PLC Logic 02VISUs
Application
h Object name:
. - Copy o
% b= 5 ~ | |Search object name... 3),
¥ Cut
7 Delete - Generic cbjects Mame Short Description ~ Version
i - [EC61131-3 :
Rename .. Other Image Pool
- =2 Interface
= - Seripting
Properties... - Visualization “ Netwark Variable List {Receiver)
= Netwark Variable List {Sender)
Add obj ]
object T Persigtent Variables
Update cbjects @ POL
= Add Folder.. & POU for implicit checks
9 ﬁ Recipe Manager
[  Edit Object Q Seript
Edit Object with... B2 Symbol Corfiguration
c b Text List
ompare Objects IsTmce
@Trend Recording Manager
£33 Unit Conversion
<8 Visualization | v
€ >
Close this dialog after each transaction [ Display all versions
I Addlchect I | Close
1.  Right-click “02 VISUs".
“ :
2. Select “Add object’.
. @ e . .
3.  Select object “Visualization”.
4.  Select [OK].
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Add Visualization >
@ Creates a visualization object

Mame:
PLC_WISU

Add | | Cancel

5.  Typein "PLC_VISU".
6. Select [Add].

= A tab opens in the editor view.

PLC_VISU X

=3 Projict
=] pLc_acsoo_vs
- 31 pLC Logic
-n Application
=2 02 visus

PLC_VISU
+-2) 10POUs
.I] Library Manager
[E] pLc_PrG (PRE)
+@ Task Configuration
+E| VisualizationManager

L]

Fig. 3: PLC_VISU_tab
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15114
1.5.11.41

50

T home screen in a web visualization.

The name of a visualization object can be modified afterwards.

The name "PLC_VISU" has been chosen, because it is the default name for a

If you have more than one visualization object in your project, it will be
useful to choose another name, e.q. " 01_Assignment NOT v". And to choose
"PLC _VISU" as a home screen to access all available visualization screens.

Creation and configuration of a visualization
Changing the background color

1.  Double-click “PLC_VISU” in the device tree.

= A tab opens in the editor view.

Devices

v & x | & PCVISU X

=4 FProject
=] pLc_acsoo_vs
=-E1l] PLE Logic
=i} Application
=) 02 vIsUs
o5
+-{) 10POUs
m Library Manager
PLC_PRG (FRG)
S @ Task Configuration

* VisualizationManager
[

-

Create Global Text List

Order 3
Alignment 2
e Group
B Ungroup

Frame Selection

IE Background

Multiply visu element

2.  Right-click anywhere on the "PLC_VISU" editor page.

3.  Select “Background”.

Background @ .
Color Settings R @
Usecolor  [J(255,255,255) HE Calor Settings

s - Use color .
Image Settings Jwhite F E]
[[] Useimage _ Image Settings
O Gray [[] Use image | |
[ Darkgray
I vellow el
[aorange [ [0]4 ] [ Cancel ]
I Erown -
4.  Enable the check box “Use Color”.
= This enables the drop-down menu.
Select a color, e.g., “Lightgray”.
Select [OK] to add the color to "PLC_VISU".
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1.5.11.4.2 Adding a screen title
1. Double-click on “PLC_VISU” in the device tree.

(o B i - It:m;
100% L v _ ’ S ]
» ﬁ Fropertel *}E‘ Toollox |

2. Select “ToolBox™.

&) Pe_vISU x| 8] _01_Assgrment NOT v
B et Edtor | 0 Hotheys Configuration B Blementist
“AR_TN_OOT

END VAR

Batton Group bex Tk Tk fiadd

3.  Select “Common controls”.
Drag and drop “Label” to the page.

] PLC_VISU X

Interface Editor |:| Hotkeys Configuration | T Elementlist
1 VAR TN OOT

2
3 END VAR

= ]
B Start drilling condition B
=) = ]
5.  Type in "Start drilling condition".
1.5.11.4.3 Further lines and labels
1.  Double-click on “PLC_VISU” in the device tree.
| TooBox -8
‘Start drilling condition A EI ;1 ﬂ

| Basic | 'Eommon controls | Alarm manager | Measurement controls
LampsSwiichesBitmaps | Special controls Y Datefime controls

imagePociDriogs | Current project ™ | VisuDiakogs ™ | AC500_lo'

Rectangle Round rectangle Blose Line

2. Select “ToolBox™.
3. Select “Basic”.

4. Drag and drop the line. Then drag the line to the needed length.
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Start drilling condition

Cutput: Enabling motor star

Diriller 1

5.  Follow the same procedure to create the other shapes and labels.

1.5.11.4.4 Lamp element for signal indication
1. Double-click on “PLC_VISU” in the device tree.

Start anilling conason - - o o
Hasic | Cammon controts | Alarmmanager | Measurement condols

[ Special conrols | Dateime contiols

[ —
Output: Enabling mator start !
o '.' < L0
L] Image switcher Lamp J-;l Switch Power Switch
2. Select “ToolBox”.
3.  Select “Lamps/Switches/Bitmaps”.
4. Drag and drop “Lamp” to the screen.
5.  Adapt the size, if required.
7 Fiter ~ | %3 Sortby ~ 2] sortorder ~ [¥] Advanced
Property Value
Element name GenElemInst_51
Type of element Lamp
+ Position
Variable
+ Imagesettings
= Texts
Tooltip
+ Statevariables
= Background
Image Gray
Yelow
Red
Green
T

6. Under “Image”, select “Gray”.
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Property Value
Element name GenElemInst_2
Type of element Lamp
= Position
X 395
Y 186
Width 70
Height 70
Variable -
= Texts

7. Double-click on “Variable” and select “...” to select a variable from the list.

Input Assistant x
Textsearch Categories
Variables | & MName Address A
Keywords + ﬁ Application 4 n
+ ﬂ laConfig_Globals
= {a ToConfig_Globals Mapping
# xDI_08_DAS01_I1 SIY L0
[ #[xstartorilling1 (NG,
|
[ < »
b structured view Filter: |MNone w
Insert with arguments [ Inzert with namespace prefix
Documentation:
wStartDrillingl AT %QX6.0: BOOL;
(VAR_GLOBAL)
DASOL -
o

Under “loConfig_Globals _Mapping”, select “xStartDrilling1”.
Select [OK].

Compilation of the project
Before logging-in to the CPU, you need to compile the complete code without any errors.
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File Edit View Project | Build | Online Debug Tools  Window  Help

e = - ¥  Build [PLC_ACS00 V3] F11
Rebuild [PLC_ACS00 V3]
S | Generate code [PLC_AC500_V3] I
=5 Project Generate runtime system files... [PLC_AC300_V3]
=] pPLc_acsoo_v3 Clean [PLC_AC500 V3]
* I%EI'PLC Logic Clean all
|

> Select menu “Build = Generate code”.

= The result of the compiling is shown in the “Messages” field at the bottom of the
screen.

If you skip the compiling and select “Login”, the Automation Builder will automatically trigger
compiling in advance to logging-in.

1.5.11.4.6 Saving the project

BBE Project.project” - Automation Builder
File | Edit View Project Build Online Debug

] Mew Project... Ctrl+M

@ Open Project.. Ctrl+0
Close Project

[ SaveProject Ctrl+5 I
Save Project As...
Project Archive 2

Source Upload...
Print...

[l PageSetup..

Recent Projects k

Exit Alt+F4

> Select menu “File & Save Project”.
Alternatively, select the save icon H| in the tool bar.
Alternatively, press [Ctrl] + [S].

1.5.11.5 Loading the project to the CPU
1. Download the project to the CPU & as described in Chapter 1.5.8 , on page 40.

2. Check the notification window at the end of the download. In case of message "Boot
parameters were changed. These changes will be applied after reboot", a reboot of the
CPU is required after creation of the boot project.

54 3ADR010584, 6, en_US 2024/01/05



Getting started with example projects
Example project for central I/O expansion > Enabling a web visualization

Notification from target:
"Boot parameters were changed. These changes will be applied after reboot.
CAUTION: Please create boot project before 1117

Details..

1.5.11.6 Testing the program
> Operate the switches and observe the visualization screen.

Start drilling condtion

Cutput: Enabling motor start

Criller 1

1.5.12 Enabling a web visualization
1.5.121 Adding a web server object to the device tree

Ethernet ports can be configured for web server protocol. This description deals with ETH1
configuration for the web server

Devices -~ I X
= Project -
= [ rLc_acsoo_vs Tl
H pt PLC_ACS00_V3interfaces\Ethernet ETH1
) Object name: (7]
= H Interfaces
¢ Categories ~ || Search object name... 5
[
= a Ethernet & Ethemet protocols Name Short Description  Version  Order Numb
z c creting | FTP Server 3400
5 | Modbus TCPAP Server 3400
Paste [l NetCorfig 3.4.0.0
. é{, Cut | OPC UA Server 3400
X Delete L Seript

5| SNTP Server 3400
Rename | Web Server 3400

Properties...

| Add object

Update ohjects

Scan For Devices...

) Add Folder...
[T Edit Object < >
Edit Object with... ig after each transaction [ Display all versions

Compare Objects : Close

Cherk confinuratinn

1. Right-click “ETH1” in the device tree.
2.  Select “Add object”.
3. Select “Web Server’.
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1.5.12.2

56

4.  Select [Add object].

= You added and activated a web server on Ethernet port 1 on the AC500 V3 CPU.

Setting up the web server

Devices

- 1 XM

=] Profect

=] pLc_acsoo_vs
=&l PLE Logic
=1L} Application

+-J) 02 VISUs
+.2) 10 POUSs

m Library Manager
PLC_PRG (PRG)
+ @ Task Configuration
= VisualizationManager

| webvisu

1. Double-click “WebVisu” in the device tree.

a WebVisu X

Startvisualization

Name of .htm file

Update rate (ms)

Default communication buffer size

Scaling Options

O Fixed O Isotrapic
Use scaling options for dialogs
Client width

Client height

Presentation Options
Antialiased drawing

Default Text Input
Input vith

Useas default page
50000

Show Used Visualizations
@ Anisotropic

1280

1024

Touchscreen ~

Input Assistant

Text Search  Categories

Vist ject)

Name

Visualizations(Libraries)

B pLC_VISU

Type

Address Origin

Structured view

Documentation

Insert with arguments

Insert with namespace prefix

conce

2. Under “Start Visualization”, select “..”.

= A list opens.
3.  Select the “PLC_VISU” screen from the list.

Keep all further settings with default values.
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ﬁ WebVisu M

Start visualization |F'LC_1-'ISLI | [ - |

Mame of .htm file |wel:uvisu |

Use as default page
Update rate {ms) |2IZIIII |

Default communication buffer size |5IIIIIIIZIEI |

[Shl:uv.'l..lsed Visualizations ]

Scaling Options

(") Fixed i) Isotropic (®) Anisotropic
LIse scaling options for dialogs

Client width 12380

Client height 1024

Presentation Oplions
&ntialiased drawing

Default Text Input

Input with Touchscreen w

5. Select the link “Show used visualizations”.

ﬁ WebVisu VisualizationManager X
@] settings @] Dialog Settings ] Default Hotkeys &) visualizations &1 Use
Mame WebVisu Mumber of Instances
Default behaviour ]
= Visualizations
| &) PLC_VISU ]
+ Dialogs

= The VisualizationManager editor and there the tab “Visualizations” opens. All screens
and dialog elements created in the project are visible.

Here, you can select which screens are enabled or disabled for web visualization.

If you want to select another screen as a start visualization, you must modify the adequate
parameter in the webvisu.htm file: <param name="STARTVISU" value="PLC VISU">

» This PC * Systern (C:) * Program Files (x26) » ABB » AutomationBuilder » CODESYS » 2393535 » Visu

ke

Marme Date Type Size Tags

G' webwvisu.htm 28.04.2010 14:10 Chrome HTML Dao... 2 KB

1.5.12.3 Compilation of the project

Before logging-in to the CPU, you need to compile the complete code without any errors.
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File Edit View Project | Build | Online Debug Tools  Window  Help

e = - ¥  Build [PLC_ACS00 V3] F11
Rebuild [PLC_ACS00 V3]
S | Generate code [PLC_AC500_V3] I
=5 Project Generate runtime system files... [PLC_AC300_V3]
=] pPLc_acsoo_v3 Clean [PLC_AC500 V3]
* I%EI'PLC Logic Clean all
|

> Select menu “Build = Generate code”.

= The result of the compiling is shown in the “Messages” field at the bottom of the
screen.

If you skip the compiling and select “Login”, the Automation Builder will automatically trigger
compiling in advance to logging-in.

1.5.12.4 Saving the project

BBE Project.project” - Automation Builder
File | Edit View Project Build Online Debug

] Mew Project... Ctrl+M

@ Open Project.. Ctrl+0
Close Project

[ SaveProject Ctrl+5 I
Save Project As...
Project Archive 2

Source Upload...
Print...

[l PageSetup..

Recent Projects k

Exit Alt+F4

> Select menu “File & Save Project”.
Alternatively, select the save icon H| in the tool bar.
Alternatively, press [Ctrl] + [S].

1.5.12.5 Loading the project to the CPU
1. Download the project to the CPU & as described in Chapter 1.5.8 , on page 40.

2. Check the notification window at the end of the download. In case of message "Boot
parameters were changed. These changes will be applied after reboot", a reboot of the
CPU is required after creation of the boot project.
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Notification from target:
"Boot parameters were changed. These changes will be applied after reboot.
CAUTION: Please create boot project before 1117

Details..

1.5.12.6 Creation of a boot project
By default, after project download, the boot project is created automatically.

1.5.12.7 Reboot of the CPU

> Reboot the CPU by switching OFF and ON the power supply. (The parameter for web
server activation is a boot pamater which is loaded during boot of the CPU)

1.5.12.8 Testing the web visualization

You have downloaded the project and created the boot project.
The CPU has been rebooted.
You are logged in.
CPU is in "stop" mode.
O] 1. Start the project execution, e.g., from the tool bar.
swtpcacsovs ;| 2. Launch aninternet browser.
3.  Type in the URL field: http://192.168.0.10/webvisu.htm.
192.168.0.10 is the IP address of CPU’s ETH1 port.
/webvisu.htm is the default htm file.
= Web visualization will be loaded.
~— The start screen “PLC_VISU” is displayed in a responsive view.
( Start drilling condtion

<7

Loading Webvisualization

| Output: Enabling motor start

Driller 1 O

4.  Test the function by operating switch I11.
5.  Test the results for responsive view by changing the web browser window size.
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1.5.13 Reset the CPU
Reset values In some cases, it could be required to do a CPU reset, e.g., for resetting of counter values,
and parameters parameters etc.

Online - Debug Tools Window Help

Login [PLC_AC500_V3]

&% Logout [PLC_ACS00_V3] Ctrl+F8
Create boot application [PLC_ACS500_V3]

Alt+F8

Logoff current device user |
|

Download

Online Change

Source download to connected device

N Download Manager...

Reset warm [PLC_ACS500_V3]
Reset cold [PLC_ACS00_V3]

Reset origin [PLC_ACS500_V3]

Fig. 4: Reset commands in “Online” menu

Reset All variables are reset, except RETAIN PERSISTENT variables.

warm

Reset cold Causes initialization of all variables, except PERSISTENT variables. By recom-
mended creation of remanent variables always with both properties: PERSISI-
TENT and RETAIN, this command resets all variables, except PERSISTENT
RETAIN variables.

Reset All variables and the application project are reset.

origin

Table 4: Behavior of variables of type VAR (local or global) and variables of type PERSISTENT

RETAIN
VAR VAR PERSISTENT RETAIN

After online command 'Online change' | no change no change

After online command 'Download’ initialization no change

After online command 'Reset warm' initialization no change

After online command 'Reset cold' initialization no change

After online command 'Reset origin' initialization initialization

After power supply off initialization no change

Complete reset To do a complete reset of the CPU thereby erasing the application from the RAM and flash
of the CPU EEPROM do the following.
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Devices - 0 X
= [5) PMS530 Basic Project -
_| !i:.:]|PLC_ACSDO_ Commuricsion Satting l
=8 PLC Logic
. Source download. ..
= Applic
=-2 Dial Rename
=) -
=)
T
'-J Al
m Libr
E pLC Al uct ..
- ~'I_ T
=5 § ] Edit Object
Edit Object With,..
= j I0_Bus Compare Objects
DAS Export L
= Interf;
' e Runtime Licensing k
=-43 @ oo
Mril  Resetorign device [PLC_ACSDO_v3] ”
E zi::N (< i) New Breakpoint...
= e %ﬂﬁe Togale Breakpoant
Check configuration

=3[ ETH2 (1P Settings)
_‘ij MNetConfig_1 (NetConfig)
,‘3 Protocols (Cient Protocois)

Right-click the station object “PLC_ACS500_V3”in the device tree.
2. Select “Reset origin device [station name]”.

= The application is completely erased from the CPU (complete project from all memory
areas).

1.6 Example project for remote I/O expansion with PROFINET
1.6.1 Purpose

This example introduces the configuration of the PLC with remote I/O. The use of /O channels
in a program and commissioning of the configuration is shown.

1.6.2 Preconditions

Automation Builder is installed and licensed as, at least, standard edition.

AC500 V3 CPU is assembled and connected to the PC & Chapter 1.4 “Hardware AC500
V3” on page 11.

e Configuration and programming of this example project will be made in the existing example
project for central I/O expansion & Chapter 1.5 “Example project for central I/O expansion”
on page 14.

e CM579-PNIO communication module is inserted in terminal base and connected to the PLC
& Chapter 1.4 “Hardware AC500 V3” on page 11.

e CI502-PNIO communication interface module is inserted in terminal unit and connected to
the PLC & Chapter 1.4 “Hardware AC500 V3” on page 11.

1.6.3 Set-up PROFINET controller

1.6.3.1 Add the CM579-PNIO to the device tree
1. In the Automation Builder device tree under “Extension_Bus”, right-click “Slot_1”.
2.  Select “Add object”.
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3.  Select “CM579-PNIO”.
4.  Select [Replace object] to add the CM579-PNIO.
m Replace object : Slot_1 x
=) ACS00 V3 Basic Project
= [T PLC_ACS00_V3 (PMS630-2ETH - TBS620-2ETH) Okyect pelf
= Bl PLC Logic FLC_ACS00_V3\Extension_Bus\Slot_1
+ £} Application Objectname:  |CM579_PNIO
+ {d 10_Bus
+ M= Interfaces Categories ™ |' ch objec e 4
_liﬂ- g _Exicnsion.Dus 3] Communication modules Mame Short Description ersion  Ords
[E_[slot_1 (<En ég\ i ] CMS73.ETHCAT EtherCAT Module 3210 154
K Slot_2 (<Em SRR @ EIGEEIEN  PROFINET IO controllermodule 3200 _154]
Paste [ CM585-PNID PROFINET IO device module 3200 154
j CM53BLAN CAN/CANopen mastermodule 3210 154
£ out
¥ Delete
Rename
Properties..,
[ addobject |
Update objects
) Add Folder...
a " . 1 - 2
4 £ Object [A Close this dialog zfier each transaction  [] Display all versions
Edit Object With...
e Reset e Close
Compare Objects
1.6.3.2 Set-up the general behavior
=-[3) ACS500 V3 Basic Project
= [T PLC_AC500_V3 (PM5630-2ETH - TB5620-2ETH)
+ E[I PLC Logic
+ [ 10_Bus
+ ﬂ Interfaces
- B3 Extension_Bus
| - ®) [cms79_pnio (CMs79-PNIO) |
K3 PNIO_Controller (PROFINET-IO-Controller)
K  Slot_2 (<Empty>)
1. Under “Extension_Bus”, double-click “CM579 _PNIO” in the device tree.
= A tab opens in the editor view.
2.  Select “CM579-PNIO Parameters”.
7 CM579_PNID X
Parameter Type Value Defautt Value Unit  Description
| # Rwn on config fault Enumeration of BYTE Mo No Start PLC program even on configuration fault
| Sas & Bus behavior Enumeration of DWORD Asynchronous (IEC bus cyde)  Asynchronous (IEC bus cyde) Type of bus behavior (asynchranous fsynchronous)
Infarmation
Run on configuration  This parameter will prohibit the PLC from running if the CM579-PNIO
fault has a configuration error.
Bus behavior This parameter sets how the data from the bus flows in/out of the
CM579-PNIO.
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Hj CM579_PNIO x

CMS79-PNIO Parameters ‘ PROEINET IO : ‘,—,,ra

Status .
CM578-PNIO ; ‘nfa

Information

3.  Select “Status”.

= This opens the bus controller status and gives a basic status overview.
4.  Select “Information”.

= This page contains general information about the CM579-PNIO.

5.  For the example project, you can keep the default settings.

1.6.3.3  Set-up the PROFINET IO controller
To edit settings for the controller, you must not be logged-in to the PLC.

Devices

=5 ACSO0 V3 Basic Praject
= PLC_ACS00_V3 (PM5530-2ETH - TB5620-2ETH)

+-El PLC Logic

+.[7 10_Bus

+ B Interfaces

=M Extension_Bus

|— H3 cMs79_PNIO (CMS?Q-PNIO}|

H] PNIO_Controller (PROFINET-I0O-Controller) |
E Siot_2 (<Empty>)

1. Under “CM579 _PNIO”, double-click “PNIO_Controller” in the device tree.
= A tab opens in the editor view.

2. Select “PROFINET IO CONTROLLER”
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ail PNIO_Controller

General Station Mame  |cmS579-pnio

PROFINET-I0-Cantroller If0

Mapping IP Parameter
I/O mapping list IP Address 192 . 168 . 0 . 1
Subnet Mask 255 . 255 . 255 . 0O

Information
Default Gateway o .0 .0 .0

Default Slave IP Parameter

First IPAddress 192 . 168 . 0 . 2
LastIPAddress 192 . 168 . 0 . 254
Subnet Mask 255 . 255 , 255 . 0
Default Gateway a .0 .0 .0
10 Provider / Consumer Status

[] Application Stop —= Substitute Values
[] Add to If0 Mapping

Watchdog
Enable

1000 = (ms)

3. Select “General”.

Here, you can set-up the way, |IP addresses are distributed out to the industrial bus net-
work. You can even set, what IP-address and DNS name (station name) the PROFINET
controller has.

For the example project, keep the default settings.

1.6.4 Set-up PROFINET device
1.6.4.1 Hardware preparation
1. Switch off the power supply of your PLC.

2. Use a screw driver to set the C1502 module address to "02" by positioning of the upper
rotary switch to "0" and lower switch to "2". Note, that the numbers have hexadecimal

format.

3. Switch on the power supply.

1.6.4.2 Add the CI502-PNIO to the device tree
1. Right-click “PNIO_Controller” in the device tree.
2. Select “Add object”.
3.  Select “CI502-PNIO-Device’.
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4.  Select [Add object] to add the device.

L Add object below : PNIO_Contraller *
=-13] ACS00 V'3 Basic Project
= @ PLC_ACS00_V3 (PM5630-2ETH - TB5620-2ETH) Object path:
+ [El) PLC Logic PLC_ACE00_V3\Extension_Bus\CM5TS_PNIO\PNIO_Controllar

+ [ 10_8us
+ B Interfaces
= M Extension Bus

Object name: irCISD2_PﬂIO._D.e\nce

= 9] CM572_PNIO (CM579-PNIC) Categories ~ | | Search object name 4
i@ [priio_controter U’R'E:}"L';: o B Communication interface modues Name Short Description
slot_2 (<Fmpity>) i i Cc°. voukcatian adiea 801/8DO0/4AL/2A0 PROFINET 10 device p
. ptes caniran EDI/8D0/8DC PROFINET 1D device prod.
Scrpting PROFINET 10 device modue
¥ Delete
Rename
I Properties...
B0IRCS PNIO-SW
| addobect FIRETAD2 PROFIdive
Update objects HHAIRETA-02 Vendar
LJ Serpt
Scan For Devices
[ AddFoider
(] Editobject
Edit Object With. .. < *
Compan: Objects [] Close this dialog after each transaction [ Display all versions
e cntorsom | || i

1.6.4.3 Configure the CI502-PNIO device
1.6.4.3.1 Configure the CI502-PNIO PROFINET IO device

Devices
=) ACS500 V3Basic Project
= [TJ PLC_AC500_V3 (PM5630-2ETH - TB5620-2ETH)
+ B PLC Logic
* [ 10_Bus
+ B Interfaces
= Hﬁ Extension_Bus
= BT CMS79_PNIO (CM579-PNIO)
=M PNIO_Controller (PROFINET-I0-Contraller)
[= il c1502_PNIO_Device (C1502-PNIO-Device) |
[ c1s02_10 (c1502-10)
~K  Slot_2 (<Empty>)

1. Double-click “CI502_PNIO_Device”.

= A tab opens in the editor view.
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2. Select “General’.

] CI502_PNIO_Device X

Station Name cis02-pn-00

LicenseRequiredNotifiction IP Parameter
IPAddress 192 . 168 . 0 . 2
I/O mapping list
Subnet Mask 295 . 255 . 255 . O
Information Default Gateway o .0 .0 .0
Communication
Send clock (ms) 1 w Watchdog (ms) 3
Reduction ratio 1 ¥ VLAN ID aks
Phase 1 ~
RT Class RT Class 1 ~

User-Defined Parameters
i~ Set all default values

Parameters Value Datatype Allowed values  Description

Station name  Default station name

IP Parameter  IP-addressing parameters of the node. If modifications are required for “/IP
Parameter”, they must be done also for CM579-PNIO and all other devices in
this PROFINET line.

Communication Communication time set-up

VLAN Virtual local area network ID

RT Class PROFINET IO RT (real time) type settings

Set station name to e.g. "ci502-pn-0b" according to hardware settings.

The last two values of the node’s “Station Name” in Automation Builder correspond to
the position of module’s rotary switches (hexadecimal values): e.g., "ci502-pn-0a" or
"ci502-pn-10".

=
O Use small letters for the station name and not large ones.

5

i

Leave the default settings for “IP Parameter”.
Adjust the communication time settings to get a Watchdog (ms) 24:

e “Send clock (ms)”: 4
e “Reduction ratio”. 2
e “Phase”. 1

Leave the default settings for “VLAN ID”.
Leave the default settings for “RT Class”.
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O If the node has the same device address (the last two digits of the device name)
T as set by means of the rotary switches on the module, all the node parameters
will be loaded automatically upon initialization scan of the CI50x module. This
allows, e.qg., the module exchange without an engineering tool.

1.6.4.3.2 Create CI502-PNIO I/O mapping to symbols

= ‘ﬂ Extension_Bus
=-#3] CM579_PNIO (CM579-PNIO)
= ‘3 PMIC_Controller (PROFINET-I0-Controller)
=}l c1502_PMIO_Device (CI502-PNIO-Device)
(4 |c1502_10 (C1502-10) |

1. Double-click “CI502_10".

[{] asoz_10 x

General Find Filter Show all @
PNIO Module /0 Mapping Yariable Mapping  Channel Address Type
He A 8-bit digital input %elB24 USINT
1f0 mapping list = 4 8-bit digital input L1825 USINT
*p ¥DI_08_CI502_I5 @ Channel 8 LI¥25.0 BOOL
Information R ] Channel 9 %LI¥25.1 BOOL
b ] Channel 10 eIX25,2 BOOL
R Channel 11 %el%25.3 BOOL
R Channel 12 %elX25.4 BOOL
b ] Channel 13 eIX25.5 BOOL
R Channel 14 %elX25.6 BOOL
R Channel 15 %eIN25.7 BOOL
b ] Fast Counter: Actual value 1 3ID7 UDINT
“p Fast Counter: Actual value 2 %IDE UDINT
H Fast Counter: State byte 1 %eIB36 USINT
b ] Fast Counter: State byte 2 RIB37 USINT
+- " 3-bit digital output %L0B23 USINT
= K@ 8-bit digital output %%QB29 USINT
"% xDO_08_CIS02 @ Channel & 9L0X29.0 BOOL
" Channel 9 %QX29.1  BOOL
K@ Channel 10 PeK29.2 BOOL

Select “PNIO Module I/O Mapping”.
Fill in the variable names:

Element Hardware channel Symbol
Switch 15 CI1502 DI8 xDI_08_CI502_15
LED output DO8 CI502 DO 8 xDO_08_CI1502
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1.6.5 Add remote I/O expansion to project
1.6.5.1 Add a program POU to the project

Add object below: 01 - POUs %
Object path:
01- POUs
A Object name: POU
I=[4] V3 BaiscProject -
K PLC_M:SOO__“ e glohss] 'Cdagcneu v| [Sean:h chiect name a
= Bl P Logic
=) a Application - Genesic objects Name Short n n | A
1 - - IEC611313 _ Deaciplion | Vel
: _@ Etll— i...Other (B8 Marm cortfiguration
T Eer—¢opy Bl @ c
i @ PLC Scrigting . %DG’!ECKUT onfiguration
@ D1 Peste (@ Global Variable List
~Doz-cvs ¥ cut B s i
: 2 04-visy =0 Intedface
() 05 - 5YM a4 e @ Network Variable List (Receiver)
¥ Rename @ Network Vanable List (Sender)
.ﬂ Library M Persistert Variables

_@ Task Con Properties...
= &5 Task|  add object

= & Update objects L Sedpt
= 10_Bus * 45ymbol Configuration
T DAso1 (DASE ) Add Felder... (] Text List v
# Mo Interfaces | []° EditObject < >
+@ Extension_Bus Edit Object With [] Close this dislog after each transaction [ ] Display all versions
I— M z
Compare Objects ! Resetfiter | Add object | Close
1.  Right-click “01 - POUs” in the device tree.
2. Select “Add object”.
3.  Select “POU".
4.  Select [Add object].
Add cbject below : 01 - POUs X
| Add POU X
Object path:
01 - POUs |
@ Create a new POU (Program Organizatian Unit)
: | Name:
[Categoies | (lPou | ¢
Generic objects Type srgtion  Version | *
- IECE1131-3
- Cther (®) Program
++ Scipting ) Function Block
— Visuglization
Extends:
Implements:
Access specifien:
Method impl{men.taliun language:
Function Block Diagram (FED)
() Function
Retum type: W
| >
[] Close this dialog a Implementation language:
| Resetfiter || | Functon BockDiogrem F0) I o |

B = -mm

Fillin "_30_PNIO_test".
Select “Program”.

Select “Function Block Diagram”.
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8.  Select [Add] to add the POU.

1.6.5.2 Create a POU logic
1. Double-click “30_PNIO _test” in the device tree.

ToolBox

= General

[ Network

FFF Box

$F Box with EN/ENO
H.m Assignment |
-4 Jump

4rtr Return

4 Input

“t= Branch

& Execute

+ Boolean Operators

+

Math operators

r1 v
< L | Start here |

In the ToolBox, select “Assignment”.

Other Operators
Function blocks
POUs

+ o+

+

Drag and drop “Assignment” into the "Start here" field in network "1".

77 ke Textsearch Calegoies

Variables & Mame Type Address i

Weywands o Q Application

+ @ loConfig Gicbals
= i 1oconfig_clobaks Mapping

& xD1_08_C1502_15

< »

B structured view Filter: | Hone -
<

Trser t with arguments [l tnsert with namespace prefa

Messages - Total 0 emor(s), OWami®  oocumentatian:
Al miessages

¥DI_0B_CIS02_I5 AT %I¢25.0: BOOL; ]
Description (WAR_GLOBAL)

CI502_10 :

Cellee

Select “???” on the left side of the assignment, then select “..”.
In “loConfig_Globals_Mapping” list, select “xDI_08_CI502_15".
Select [OK] to add this variable to the left side of the assignment connector.
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1.6.5.3

| Input Assistant >
xDI_08_CI502_IS — Texlsearm Categories
+ @ loConfig Globas
- a:c“:‘_"_'" :,&!n.nz,.\mpnc
#|xDO_08_C1502

[ structured view Filter: 'None ~
: 1 [Jinsert with namespace prefix
Messages - Total 0 error(s), 0 warning(s), 0 message(s) Documentation:
= me.;sa.ges ; xD0_08_CI502 AT %Qx29.0: BOOL;
Description (VAR_GLOBAL)

CI502_10 :

[0 e
7.  Select “???” on the right side of the assignment, then select “..”.
8. In “loConfig_Globals_Mapping” list, select xDO_08 CI502”.
9.  Select [OK].
1
xDI_08 CI502 IS xD0 08 CIS502
Call the POU in PLC_PRG
1. Double-click “PLC_PRG".
2.  Select the next free line in “PLC_PRG” and press [F2].
= “Input Assistent” opens.
3 Select “Module Calls”.
4.  Open “Application”.
5 Open “10 POUs” and select “ 30 _PNIO test”.
6 Select [OK] to close the dialog.
=] PLC_PRG X
11| 30 PNIO test():
1.6.5.4 Compilation of the project
Before logging-in to the CPU, you need to compile the complete code without any errors.
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File Edit View Project | Build | Online Debug Tools  Window  Help

e = - ¥  Build [PLC_ACS00 V3] F11
Rebuild [PLC_ACS00 V3]
S | Generate code [PLC_AC500_V3] I
=5 Project Generate runtime system files... [PLC_AC300_V3]
=] pPLc_acsoo_v3 Clean [PLC_AC500 V3]
* I%EI'PLC Logic Clean all
|

> Select menu “Build = Generate code”.

= The result of the compiling is shown in the “Messages” field at the bottom of the
screen.

If you skip the compiling and select “Login”, the Automation Builder will automatically trigger
compiling in advance to logging-in.

1.6.5.5 Saving the project

BBE Project.project” - Automation Builder
File | Edit View Project Build Online Debug

] Mew Project... Ctrl+M

@ Open Project.. Ctrl+0
Close Project

[ SaveProject Ctrl+5 I
Save Project As...
Project Archive 2

Source Upload...
Print...

[l PageSetup..

Recent Projects k

Exit Alt+F4

> Select menu “File & Save Project”.
Alternatively, select the save icon H| in the tool bar.
Alternatively, press [Ctrl] + [S].

1.6.5.6 Loading the project to the CPU
1. Download the project to the CPU & as described in Chapter 1.5.8 , on page 40.

2. Check the notification window at the end of the download. In case of message "Boot
parameters were changed. These changes will be applied after reboot", a reboot of the
CPU is required after creation of the boot project.
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Notification from target:
"Boot parameters were changed. These changes will be applied after reboot.
CAUTION: Please create boot project before 1117

Details..

1.6.6 Test the program

1.6.6.1 Starting the program execution
You are logged in the CPU.
An executable project is loaded to the CPU.
The CPU is in "stop" mode.

Debug | Tools Window Help

p Start [PLC_AC500_V3] S

»

Start [PLC_AC500_v3] (F5) |

> Select menu “Debug = Start [PLC_ACS500_V3J".
Alternatively, select the "start" icon in the tool bar.

Alternatively, press [F5].

1.6.6.2 Test the function
> Operate the switch |5 and observe:

e The LEDs of the relevant CI502 inputs and outputs.
e The online status of inputs and outputs within the POU.
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Reset values In some cases, it could be required to do a CPU reset, e.g., for resetting of counter values,

and parameters parameters etc.

Online - Debug Tools Window Help

Login [PLC_AC500_V3]

Alt+F8

&% Logout [PLC_ACS00_V3] Ctrl+F8

Create boot application [PLC_ACS500_V3]

Logoff current device user |
|

Download

Online Change

Source download to connected device

Download Manager...

Reset warm [PLC_ACS500_V3]
Reset cold [PLC_ACS00_V3]

Reset origin [PLC_ACS500_V3]

Fig. 5: Reset commands in “Online” menu
Reset All variables are reset, except RETAIN PERSISTENT variables.

warm

Reset cold Causes initialization of all variables, except PERSISTENT variables. By recom-
mended creation of remanent variables always with both properties: PERSISI-
TENT and RETAIN, this command resets all variables, except PERSISTENT

RETAIN variables.

Reset All variables and the application project are reset.

origin

Table 5: Behavior of variables of type VAR (local or global) and variables of type PERSISTENT

RETAIN
VAR VAR PERSISTENT RETAIN

After online command 'Online change' | no change no change

After online command 'Download’ initialization no change

After online command 'Reset warm' initialization no change

After online command 'Reset cold' initialization no change

After online command 'Reset origin' initialization initialization

After power supply off initialization no change

Complete reset To do a complete reset of the CPU thereby erasing the application from the RAM and flash

of the CPU EEPROM do the following.
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Getting started with example projects
Further information on our AC500 portfolio

Devices - q x
= [5) PMS530 Basic Project -
_| I m|PLC—AC5D°- Communication Settings |
=8 PLC Logic
n ,.:’ Aol Source download. ..
=0 Diat Bename
lﬁ [{El Pr o,
operties.,.,
L
'ij Add object
m Librt Update objects
] P Add Folder..
= E Tag -,
Edit Object
- & 1
Edit Object With, ..
= :ﬂ I0_Bus Compare Objects
DAS Export ,
= Tl Interfs
ime Licensi b
L = con Runtime Licensing

M Resetorgn device PLC_ACS00 V3]
L lf:‘” (< Wl Mew Breakpoint...

= e Elhe Togale Breakpoant

=G

Check configuration
=3[ ETH2 (1P Settings)
_'ﬂ MNetConfig_1 (NetConfig)

) Protocols (Cient Protocols)

1. Right-click the station object “PLC_AC500_V3”in the device tree.
2. Select “Reset origin device [station name]”.

= The application is completely erased from the CPU (complete project from all memory
areas).

1.7 Further information on our AC500 portfolio

PLC homepage: abb.com/pic

PLC catalog as PDF: PLC catalog as PDF, and also as flipbook.
Application examples

Manual for Automation Builder and all AC500 products
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https://abb.com/plc
http://new.abb.com/plc/navigation/resources/main-catalog
https://new.abb.com/plc/application-examples
https://library.abb.com/d/3ADR010583
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