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AC500 V3

Disclaimer

A. For customers domiciled outside Germany /
Flr Kunden mit Sitz auBerhalb Deutschlands
»Warranty, Liability:

The user shall be solely responsible for the use of this products described within this file. ABB
shall be under no warranty whatsoever. ABB's liability in connection with application of the
products or examples provided or the files included within this products, irrespective of the
legal ground, shall be excluded. The exclusion of liability shall not apply in the case of inten-
tion or gross negligence. The present declaration shall be governed by and construed in ac-
cordance with the laws of Switzerland under exclusion of its conflict of laws rules and of the
Vienna Convention on the International Sale of Goods (CISG)."

»Gewahrleistung und Haftung:

Der Nutzer ist allein fiir die Verwendung des in diesem Dokument beschriebenen Produkte
und beschriebenen Anwendungsbeispiele verantwortlich.

ABB unterliegt keiner Gewahrleistung. Die Haftung von ABB im Zusammenhang mit diesem
Anwendungsbeispiel oder den in dieser Datei enthaltenen Dateien - gleich aus welchem
Rechtsgrund - ist ausgeschlossen. Dieser Ausschluss gilt nicht im Falle von Vorsatz oder gro-
ber Fahrlassigkeit. Diese Erklarung unterliegt Schweizer Recht unter Ausschluss der Verwei-
sungsnormen und des UN-Kaufrechts (CISG)."

B. Nur fir Kunden mit Sitz in Deutschland
»Gewahrleistung und Haftung:

Die in diesem Dokument beschriebenen Anwendungsbeispiele oder enthaltenen Dateien be-
schreiben eine moégliche Anwendung der AC500 bzw. zeigen eine mogliche Einsatzart. Sie
stellen nur Beispiele fiir Programmierungen dar, sind aber keine fertigen Losungen. Eine Ge-
wahr kann nicht dbernommen werden.

Der Nutzer ist fur die ordnungsgemaBe, insbesondere vollstandige und fehlerfreie Program-
mierung der Steuerungen selbst verantwortlich. Im Falle der teilweisen oder ganzen Uber-
nahme der Programmierbeispiele konnen gegen ABB keine Anspriiche geltend gemacht wer-
den.

Die Haftung von ABB, gleich aus welchem Rechtsgrund, im Zusammenhang mit den Anwen-
dungsbeispielen oder den in dieser Datei enthaltenen Beschreibung wird ausgeschlossen.
Der Haftungsausschluss gilt jedoch nicht in Féllen des Vorsatzes, der groben Fahrlassigkeit,
bei Anspriichen nach dem Produkthaftungsgesetz, im Falle der Verletzung des Lebens, des
Korpers oder der Gesundheit oder bei schuldhafter Verletzung einer wesentlichen Vertrags-
pflicht. Im Falle der Verletzung einer wesentlichen Vertragspflicht ist die Haftung jedoch auf
den vertragstypischen, vorhersehbaren Schaden begrenzt, soweit nicht zugleich ein anderer
der in Satz 2 dieses Unterabsatzes erwihnten Fille gegeben ist. Eine Anderung der Beweis-
last zum Nachteil des Nutzers ist hiermit nicht verbunden.

Es gilt materielles deutsches Recht unter Ausschluss des UN-Kaufrechts."
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2.1

2.2

2.3

Introduction

Scope of the document

The Modbus TCP/IP bus Modules CI521 and C1522 are used as decentralized |/O module in
Modbus TCP networks.

This document describes the use of the ABB_CI52x_AC500 library from AC500 HA package
for the commutation between CPU (PM5650-2ETH in the example) and Cl521 or Cl522 mod-

ules.

@

Note: The Function Blocks contained in the library can only be executed in
RUN mode of the PLC, but not in simulation mode.

Compatibility

The application example explained in this document have been used with the below engineer-
ing system versions. They should also work with other versions, nevertheless some small ad-
aptations may be necessary, for future versions.

AC500 V3 PLC
Automation Builder 2.2.5 or newer
Bulk Data manager tool

ABB_CI52x_AC500.compiled-library

Overview
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AC500 V3

3 Additional package installation

3.1 Install High availability Library(PS5601)

PS5601-High availability Modbus library package can be installed from the ‘Automation
Builder Installation Manager’ by selecting the component.

Automation Builder
Engineering Productivity

Select type of installation:

Description  Release Motes Packages
Premium Edition ~
Install Software Packages for: HA ModbusTCP Library Package for AC500 V2+V3 A
v ] VA Cmiay
W Pumping Library (PS571) Disclaimer: This package containg one or more Libraries and Examples.
v [ PCO Library (PS573) The user shall be solely responsible for the use ofthem. ABB shall be
B v PLC - AC500v3 under no warranty whatsoever. ABB's liability in connection with this
» [#] |EC 61850 Server (P55602) application example or the files included within thi_s pack_agz_ﬂ.! irrespective
v [ KNX ofthe .Iegal ground, ghall pe excluded.The.exclusmn of liability shall not_
+ [ Drives Library (PS5605) apply in the case of intention or gross negligence. The present declaration

shall be governed by and construed in accordance with the laws of
Switzerland under exclusion of its conflict of laws rules and of the Vienna
Convention on the International Sale of Goods (CISG)."

ABB may have one or more patents or pending patent applications
protecting the intellectual property in the ABB products described in this

Technology Freviews
v [¥ C Programming Y3
v High Availability Modbus Library (PS5601)
v Safety PLC - Plute

v Cl52x-MODTCP I/0 cluster configuration document.
HMI Products described or referenced in this document are designed to be
v [¥#] Control Panel - CPE00 connected and to communicate information and data through network
[] zenon Integration interfaces. Itis the sole responsibility of the systemiproduct owner to
[m] Drives provide and continuously ensure protection of these networks and that up-
[] Programmiable Drive [only previous versions] to-date security measures are in place.
[w] Drive Manager In no event shall ABB be liable for direct, indirect, special, incidental or

conseguential damages of any nature or kind arising from the use of this
document, nor shall ABB be liable for incidental or consequential

w | Install also previous product versions damages arising from use of any software or hardware described in this
i ; document.

[¥] automation Builder 2.1

Automation Builder 2.0 Welcome to HA Modbus Library Package, Version 1.2.0.x

Automation Builder 1.2 consisting of High Availability libraries for AC500 V2 and V3, AC500 Bulk

@ New Version Installed

Mot Installed o Up 1o date Previous Download and install Cancel

3.2 Install Bulk Data Manager Tool

After the installation of PS5601-High availability Modbus library package, the installation file
of Bulk Data manager Tool can be found in the following folder:

C:\Users\Public\Documents\AutomationBuilder\Examples\PS5601-HA-MTCP\ BulkData-

Manager

'@ <
Home Share View

<« v P » ThisPC » Systemn » Users » Public » Public Documents » AutomationBuilder » Examples » P53601-HA-MTCP » BulkDataManager
.
“ Mame Date modified Type Size
# Quick access
Bulk_Data_1.0.6788.21062 30.04.2020 16:07 File folder

|5 Documents
¥ Downloads

Documentation
(3 Bulk_Data_1.0.6728.21 062.zip

File folder

zip Archive 5389 KB
&= Pictures

The Bulk Data Manager Tool (BDM) bases on Microsoft Access and helps to manage struc-
tured data of larger projects in one place. Typically, engineering is started early and by names
and signal lists coming from end-customers or other parties involved in larger projects.
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3.21

There the BDM tool help significantly to

- Create larger numbers of 10-cluster configurations by selecting and parametrizing
suitable AC500 10 Modules,

- Efficiently define variable names in bulk form according to user specifications

- Create suitable code based on function blocks for AC500 - to be imported into Auto-

mation Builder (AB)
o Inthe case of Modbus TCP CI52x library this contains the matching functions for

» Configuration and parametrization (CI52x modules, IO-modules)

e Also directly via ETH to the modules in case of use direct on other controllers/indus-

trial PCs (right side of Figure).

= Communication
(Cl52x communication interfaces ModBusTCP communication to CPU " s).

EXport g BDMTool BDM Tool
File(s)
Automation
Builder
HA_Modbus
Application TCR.ib
Programm
Cl152x.lib
= =
CPU — | CI52X | E | p] C152x | 2] ==

BDM Installation

Setup.exe and the *.MS| of the zip file should be in same directory: After launching
setup.exe the following installation wizard is displayed.

rE‘-,J ABB Bulk Data Manager EJ_'IQ\
Welcome to the ABB Bulk Data Manager Setup [
Wizard :

The installer will guide you through the steps required ta install ABB Bulk Data Manager on your
computer.

WARNING: This computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
of criminal penalties, and will be prosecuted to the maximum extent possible under the law.

[Cwes ] [ i
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3.2.2
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Problems during BDM installation
During installation you might face the following problems:

e Theinstaller has insufficient privileges to access this directory

ﬁl ABB Bulk Data Manager ﬁ1

The inztaller has insufficient privileges to access thiz directon:
C:hUzersvinsum s DocumentzhBulkD ataManaager. The installation cannat cantinue. Log
on as administrator or contact your spztemn administrator,

Ty Again Cancel

L

If that is the case, try running the setup as administrator.

Right click setup.exe -> Run as administrator:

i3 Abb.BulkData.5etup.msi
o setup.exe
Open

'5' Run as administrator

e AccessDatabaseEngine.exe has changed since it was initially published

~\°‘~ Downloading required files

Setup has detected that the file

C\Users\DEU103 ~1\AppData\Local\Temp\VSD388D.tmp \MSAcC
cessDBEng\AccessDatabaseEngine.exe’ has changed since it
was initially published. Click OK to retry the download, or
Cancel to exit setup,

The issue is created by the launching of installation of MS access database engine
file needed for BDM to run in any machine. This prerequisite file, is triggered to be
downloaded from Microsoft website URL (automatically added from visual studio
when this file is selected as prerequisite).

In some of the Windows 10 machines, this URL link is broken and Microsoft is not re-
directing to the right path. This issue commonly reported in some forums:

https://developercommunity.visualstudio.com/content/prob-
lem/586416/clickonce-bootstrapper-system-no-longer-works-for.html

Workaround:

3ADR010653, 1, en_US 7
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4.1

1.

Instead of the .exe use the .msi file available in the installation folder to install the
BDM, which is working. Difference between .exe and .msi files are explained in the
link https://www.symantec.com/connect/articles/understanding-difference-
between-exe-and-msi

Manually install the MS access database engine from the loca-

tion: http://download.microsoft.com/download/2/4/3/24375141-E08D-4803-
ABOE-10F2E3A07AAA/AccessDatabaseEngine.exe (this link is available in the file
package.xml at C:\Program Files (x86)\Microsoft SDKs\ClickOnce Bootstrap-
per\Packages\MSAccessDBENg)

@ Note: Link for the MS Access 2013 Runtime:

https://download.microsoft.com/download/5/E/A/5EA6017B-E7FE-40CA-
8C3E-57387259F3BF /AccessRuntime_x86_en-us.exe

Configuration CI52x Cluster

In this chapter of the example document, steps to create a new configuration CI52x Cluster is
explained step by step. As an example to demonstrate the creation of new project, we have
considered an example with one CI52c cluster: CI521 with DC523 and AX522 10 modules.

A direct Ethernet connection is required between the PC running Automation Builder and the
Cl152x-MODTCP module.

IP Configuration

With the ‘IP-Configuration’ from the menu ‘Tools’ in Automation Builder, Users can set the IP
address of each components as below. e.g.:

C1521-MODTCP : 192.168.2.100

m Library Manager IP-Configuration X
ABB Net config protocol (e.g. for AC500 PLC, CI52%-MODTCP devices and ABB Drives)
Scan
[] Profinet Dynamic Configuration Protacol (DCP) [] EthercaT
(MAC) address Device Port  Serial number Device D FW Version [P Address Config. IP Address Device Type
00-24-59-0F-BE-24 CI521-MODTCP 00000150 0x02 - 192.168.2,100 192.168.2.100 Modbus Device
+- 00-24-59-0D-0B-838 PM5650-2ETH  ETH2 00000015 000 - 10.49.123.123  10.49.123.123 ACS500 Device
+- 00-24-59-00-03-6A PMS5&50-2ETH  ETH1 00000255 0x00 - 192,168.22.10 192.168.22.10 ACS500 Device

: Note: In the PM5650-2ETH PLC, ETH1 and ETH2 has to be in different sub-
net always.

For example, configured IP in this example setup are
PLC : ETH1-192.168.22.10,255.255.255.0
ETH2- 192.168.2.10, 255.255.240.0
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4.2

4.2.1

AC500 V3

Create CI52x Project

Creation of the cluster configuration using ABB Bulk Data manager tool, importing the con-
figuration to Automation Builder, downloading the project files is covered in the below sec-
tions.

Start configuration

Select ‘Open Config’, the window ‘new Project’ appears.

&8¢ Bulk Data Manager EIE
[ @

Welcome to the AC500 Bulk Data Manager

Module Config Open Config | Open Configuration Window M Configure Path

Settings

R

Data Source=ChUsers\Test\Documents... 1.0.6788.21062

Under “PLC’s->PLC Name” enter the name ‘CI1521_Communication’ and Uncheck ‘HA PLC'.

PLC Name ~| HAPLC -~
CI521_Communication
i

Open the tab’ Modbus’,and configure the clusters.

PLC Config Modbus

Cluster Config

MName ConfiglP -~ | ConfigETH - PLC Assign Delete

Open Cl521_01 192.168.2.100 2 C1521_Communication Delete

* 0

3ADR010653, 1, en_US 9



10

In this table you can add, delete and edit each clusters, including Name, IP address of
Cl52x modules(e.g. 192.168.2.100 from the example project) and Ethernet index num-
ber(if ETH2 used then ETH_Slot=2) which will be used for the communication. To add a
new cluster

- Open: Open the configuration of the cluster.

- Name: Unique name of the cluster according to naming rules.
- IP: IP address for CI52x.

- ETH Slot: Ethernet index number (e.g. 1 or 2).

- PLC Assign: Default PLC Name assign

- Delete: Delete cluster

By Clicking on the option ‘Open’, configure the IO modules attached to ClI52xs in the cluster.

x

Module0  Modulel  Module2 show all

Module Configuration Current Cluster Configuration

Type

odule 0 |CI521

odule1 |DC523

oduled  |Not used

e5 |Notused

6 |Not used

7 Notused

Module 8 |Not used

odule 9 |Not used

odule 10 |Not used

MMM E

Name

CLOL_00_CI521

CLO1_01_DC523

CLOL_02_AXS22

Enter a module name

Enter a module name

Enter a module name

Enter a module name

Enter a module name

Enter a module name

Enter a module name

Enter a module name

17
5
(]
@
(]
@
]
@
(]

C1521_01
192.168.2.100

2

The module type has to be selected via a combo box. For each module selected, the cor-
responding tab for editing parameters and 10 mapping is enabled. In the example we

are using combination C1521+DC523+AX522 for the Cluster.

3ADR010653, 1, en_US
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Config Module 0 Module 1 Module 2

GroupID <7 Module Nur-¥ Parameter - Setting - | Edit Dt
10 Mapping CI521_01 0 Ignore Modul No Edit  This parameter allows to set whether the I/0 device specified in the PLC ¢

Analogscaling | | ci521_01 0 Check supply on Edit  Checksupply

Ci521_01 0 Input delay 0.1ms Edit Input delay of digital inputs

Ci521_01 0 Fast counter No counter Edit Operating mode fast counter

C1521_01 0 Module ID High Byte 28

Cl521_01 0 Module ID Low Byte 232

Ci521_01 0 Error LED On + failsafe Edit Error LED / Failsafe function

Ci521_01 0 Timeout for Bus supervision 50 Edit Timeout =value * 10 ms

C1521_01 0 10 Mapping Structure Dynamic Mapping

cI521_01 0 Detect short circuit at outputs On Edit

Cl521_01 0 Behaviour DO at comm. Error off Edit

Ci521_01 0 Substitute value binary outputs o Edit

Ci521_01 0 Detectvoltage overflow at outputs  On Edit BB ese sty @

C1521_01 0 Behaviour AQ at comm. Error Off Edit

CI521_01 0 Input 0, channel configuration Not used Edit

cI521_01 0 Input 0, check channel Plausib(ility), Cut wire, Short circuit  Edit Not used

Ci521_01 0 Input 1, channel configuration Not used Edit

Ci521_01 0 Input 1, check channel Plausib(ility), Cut wire, Short circuit Edit 4..20mA

C1521_01 0 Input 2, channel configuration Not used Edit

CI521_01 0 Input 2, check channel Plausib(ility}, Cut wire, Short circuit  Edit

Ci521_01 0 Input 3, channel configuration Not used Edit

Ci521_01 0 Input 3, check channel Plausib(ility), Cut wire, Short circuit Edit

CIs21_01 0 Output 0, channel configuration  -10V...+10V Edit

cI521_01 0 Output 0, check channel Plausib(ility}, Cut wire, Short circuit  Edit

ci521_01 0 Output 1, channel configuration Not used Edit  Analog output 1- Canfiguration of analog output channel

Ci521_01 0 Output 1, check channel Plausibl(ility), Cut wire, Short circuit Edit Analog output 1- Check channel

Ci521_01 0 Master IP BYTEQ o Edit

Configure the clusters’ configurations in the Tab ‘Module 0’ parameters. Settings ac-
cording to Automation Builder.

Parameter: description of the parameters

Setting: actual value of the parameters

Edit: change value

Description: additional information

By clicking on ‘Edit’, the values may be changed. If there is no ‘Edit’, the value is fixed.

Parameter

Analog Scaling

Config

Module 0

Module 1 Module 2

Group Namre -t Modu -t Module Typ ~  Termir +t

Cl521 01
Cl1521 01
CI521_01
Cl521_01
Cl521_01
Cl521_01
Cl521 01
Cl1521_01
CI521_01
Cl521_01
Cl521_01
Cl521_01
Cl521 01
CI521_01
Cl521_01
Cl521_01
Cl521_01
Cl1521 01
Cl521_01
CI521_01
Cl521_01
Cl521_01

0

O o006 oo oo0o00o000600co0 6000

Channel -

KKS Number -

Cls21 1.0 Analog input 10+
Cl521 1.1 Analog input 11+
cisz1 1.2 Analog input 12+
Cis21 1.3 Analog input 13+
Cl521 1.5 Analog output 00+ AlG DE
cis21 1.6 Analog output 01+
Cls21 2.0 Digital input 10
Ci521 21 Digital input I1
Cis21 22 Digital input 12
CI521 23 Digital input I3
CI521 24 Digital input 4
CI521 25 Digital input I5
Cls21 2.6 Digital input 16
Cis21 2.7 Digital input I7
Cl521 3.0 Digital output DO DIO DE
CI521 31 Digital output D1
CI521 3.2 Digital output D2
CI521 3.3 Digital output D3
Ci521 3.4 Digital output D4
Ci521 35 Digital output D5
CIs21 3.6 Digital output D6
CI521 3.7 Digital output D7

Equipment UnitKey -~

Signal -
AOO AlO Example
DO0 DIO Example

Descriptor

10 mapping for the inputs and outputs on the CI52x module to be configured under the
10 mapping tab. In this table all available I/O channels can easily be assigned to a varia-

ble.

Note: The 10 mapping will be imported into Global Variables type’s area au-
tomatically which can be called easily in the project.

3ADR010653, 1, en_US
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4.2.2 V3 Export

Once the configuration is done, close the access tool and in the Bulk Data Manager popup

window and select the export option as shown below.

HEE Bulk Data Manager

m Home

Meodule Config

Settings

Export folder path:
C\Users\Test\Desktop

Select objects to export....

I CI521_Com munication

Data Source=Ci\Users\Test\Documents...

Type of Export
Modbus

[ Ha Cpu Config
Types

10 Declaration
Programs
Programs Call

(=] & ==

w2

1.0.6788.21062

Check all options in the ‘Type of Export’ except for ‘Ha Cpu Config’, so that you will export
complete cluster configuration.

Select the desired path where you would like to store the exported xxx.xml file.

[ Favorites
Bl Desktop
4 Downloads
=] Recent Places

J Startup
4+ DailyBuilds (de

il Libraries
3 Documents

J’-‘ Music

k=| Pictures

E Videos

1M Computer
&L, Local Disk (C2)
58 X_DRIVE (\VBc

" Libraries

Systern Folder
i

| | Computer
= System Folder
| Control Panel
mll System Folder

e Automation Builder
FiF Shortcut

210 KB

Panel Builder 600
Shortcut
134 KB

9
| a2
||

2

—

™
&,
(S

= s

L

L

Test
Systern Folder

Metwork
Systern Folder

Recycle Bin
Systermn Folder

HMI Client
Shortcut
161 KB
Windip
Shortcut

Eﬁﬂ; 215KB

kTl
8

A
®
V.-'

XML Document
15.8 KB

CI521_Communication_export.xml

The export file is in the desired path, which will be imported into the Automation Builder.

@

12
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AC500 V3

5 PLC AC500 V3 Project

This chapter describes how ClI52x function block is used for the Modbus TCP communication
program.

5.1 Automation Builder configuration

@ Note: User can skip the following steps by opening the provided example project
directly.

5.1.1 CPU Target
Right click in the device tree on the root of the ‘Project’ and click ‘Add Object’.

Select PLC 'PM5650-2ETH’ and click ‘Add object’, the node ‘PLC_AC500_V3’appears in your de-
vice tree.
ABE AC500 V3 Cl52%s communication.project™ - Autormation Builder

File Edit Wew Project Buld Online Debug Tools Window Help IECG61&50

S~ A= =Nl R -

Devices > 0 X g Application_Task
=g ACS00 V3 CT52xs communicafon =
=7 PLC_ACS00_v3 (PM5650-2ETH - TBS620-2ETH) Communication Settings
=Bl PLE Logic
. - PLC Settings
+ 107 Application
10_Bus Version information
= Mg Interfaces
7L coMm_1{coM 1) Statistics
B caA_SerialCom (CAA SerialCon)
K CAN (<Empty=) Files
= E Ethernet
=l ETHL (P Settings) Log
ﬂj MetConfig_2 (NetConfig)
=l ETHz (1P Settings) PLC Shell

ﬁj MetConfig_3 (NetConfig)
= @ |Protomls (Client Protocols)
B Modbus_TCP_IP_Client {(Modbus TCP,
= ‘ﬂ Extension_Bus

K slot_1(<Empty=) Symbol Rights
£ slot_2 (<Empty=)

Users and Groups

Access Rights

Right click on “Protocols” node under “Ethernet” node and select Add object’ Mod-
bus_TCP_IP_Client’. This Modbus TCP client configuration is for both ETH1 and ETH2.

To use the Modbus TCP for the communication between PLC and fieldbus module CI52xs, do
configure the Modbus TCP client under the Ethernet protocols.

5.1.2 Scan Network for Devices

PLC and CI52xs must be given a fix IP address, with the ‘IP-Configuration’ from the menu
‘Tools’ in Automation Builder, Users can set the IP address of CPU as below. e.g.:

3ADR010653, 1, en_US 13



IP-Configuration X

ABB Net config protocol {e.g. for AC500 PLC, CI52x-MODTCP devices and ABB Drives)
Scan

[] Profinet Dynamic Configuration Protacol (DCP) [] EtherCaAT
(MAC) address Device Port Serial number  Device ID IP Address 1 Config. IP Address Device Type
= 00-24-59-0D-03-6A PM5650-2ETH ETH1 00000259 0x00 192.168.22.10 192.168.22.10 ACS500 Device
00-24-58-0D-03... PM5650-2ETH ETHZ 00000259 000 182.168.2.10 192.168.2.10 ACS00 Device

5.1.3 Add CI52xs library

Cl52x library is a part of HA Modbus TCP library package. CiModCi52x Function block is to es-
tablish the communication between AC500 PLC and Fieldbus Modbus module CI521 or CI522.

CiModCis2x
—Enable Busyf—
—CanfigIP Errorf—
—{ConfigEth Runp—
—{Paral CfgErrorf—
—Datal RuntimeErrorf—
—Paral

—Datal

—Para2

—{Data2
—Para3

—Data3

—Paras

—{Data4
—Parab

—Datas

—Parab

—Datak

—{Para7?

—Data?
—Paras

—Datad

—Parag

—Data%

—Parall
—Datall
—Ack

Using this function block, also the status of CI52x modules configured can be known.

5.1.3.1 Components of CI52x library
The CI52x library contains the following Function Block, visualization and variables.
- Function Block
. CiModCi52x
. CiModDiag
- Visualization
. VisuCiModCi52x
. VisuCiModDiag
- Global Variables
. CI52x_GLOBAL_INTERNAL

. CI52x_GLOBAL_VARIABLES
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@ Note: For more details on the Function Block CI52x, refer the online help of
Automation Builder 2.2.5 or higher.

5.1.3.2 Library CI52x

To run the example program, we should add the CI52x library installed into the library Man-
ager.

[==]

Eile Edit Wiew Project Lbraries Build ©Online  Debug  Tools  Window Help  IEC61850

Bed &l N Rl =l R - |

Devices * 0 X @ Application_Task InputRefresh
= -@ AT VF CIa2xs communialion = | |35 Add library < Delete library | 257 Properties 55 Details
= PLC_ACS00_%3 (PMSES0-2ETH - TES
=B PLC Logic
= 'u Application

ﬁﬂ Library Manager

PLC_PRG (PRG)
= @ Task Configuration

=g Task
& PLC_PRG

Marme

E: 35License = 35Licenss, 3.5,12.0 (35 - Smart Software Sob

ACS00_DiagCpu = DiagCpy, 1.2.0.4 (ABE)
ACS00_DiagloBus = DiagloBus, 1.2.0.4 (ABE)
AC500_DiagTypes = DiagTypes, 1.2.1.5 (ABE)
AC500_Ethernet = Ethernet, 1.1.3.4 (ABE)
ACS00_Io=Io, 1.2.0.1 (ABE)

ACS00_ModbusTep = MadbusTep, 1.1.5.1 (ABE)
BC500_Pm = Pm, 1.2,2.12 (B8

BreakpointLogging = Breakpoint Logging Functions, 3.5.5.
IoSkandard = InStandard, 3.5.13.0 (Swskem)

Standard = Standard, 3.5.13.0 (Syster)

+

+

I0_Bus
= I Interfaces
=3 COM_1(COM 1)
B cas_serialCom (CAM
E  CAM(<Empty=)
e E Ethernet
= ‘ﬂ Extension_Bus
E  Slot_1 {<Empty=)

+
BEEODOBEDDEE

Click on ‘Add library’ and you will be able to see the library in the path shown in image below,
double click on the ‘CI5xs’ to add it into the library manager.

Add Library x
String for a fulltext search...
Company &
= igh Availability
CIS2x AEB
HaModbus ABE
+- 2= IEC 60870-5-104
IEC618505erver ABB
e
e
e
+ Sarial Commuomicatinn ¥
Advanced... Cancel
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5.2.1

16

File Edit Wew Project Lbraries Build ©Online Debug Tools Window Help  IECA1850

Bz HE & #h 2 %

Devices ~ 0 X g Application_Task InputRefresh FLC_FRE

=gl 4SSO VR CFRZye communication | || %5 Add library 3 Delete library | %5 Properties 73 Details | 5] P

=7 PLC_ACS00_43 (PMSES0-2ETH - TES
=B pLe Logic

=10k Application

Harme

+ 3Slicense = 35License, 3.5.12.0 (35 - Smart Software Solutions &

ACS00_ModbusTep = ModbusTep, 1.1.5.1 {ABE)

~ B Interfaces
B ACSO0_Pr = P, 1,2.2.12 (ABE]

I s LR I Para L LI R

(i) Library Manager + ACS00_CIS2x = CI52x, 1,2.0,10 (ABE)
PLC_PRG (PRG) + ACS00_DiagCpu = DiagCpu, 1.2.0.4 (ABE)
o @ Task Confiquration + ACS00_DiagloBus = DiagloBus, 1.2.0.4 {ABE)
_ @ Task + ACS00_DiagTypes = DiagTypes, 1.2.1.5 (ABE)
@ PLC PRG + ACS00_Ethernet = Ethernet, 1.1.3.4 {ABE)
10, pus + AC500_Io =Io, 1.2.0.1 (ABE)

: Note: If user have already installed the different version of Cl52x library,
then user must click on Placeholders and select appropriate version of li-
brary if version conflict error occurs.

Application Programing

The export file generated from the Bulk Data Manager Tool is in the PLCopen format
(*.xml).

Import PLCopen xml file into Automation Builder

To import the ‘CI521_Communication_export.xml‘ file into Automation Builder with the fol-
lowing steps:

Select Project> Import—> PLCopen XML...

3ADR010653, 1, en_US



BEE ACS00 V3 Cl32%s communication.project” - Automation Builder

File Edit Wew | Project | Libraries EBuild ©Online Debug Tools  Window  Help
5 =l & Update project ﬁ
) AddFolder...
ol
Edit Object
Devices LIy = L Application_Task InpukRe
Edit Object With... . .
=gl ACSRR VRN = d library 3 Delete library | 25 Prog
= PLC_acs Check integrity
&
H @ﬂ PLC Set Active Application
= "_',i : = @ 3Slicense = 35license, 3.5.12.0 (35 -
) ﬁ H Project Information. .. @ ACS00_CIS2x = CIS2x, 1.2.0.10 {ABE
[ ':} Project Settings... @ ACS00_DiagCpu = DiagCpu, 1.2.0.4 (1
= [ i i [ AC500_DiagloBus = DiagloBus, 1.2.0,
Project Ervironment, ..
@ ACS00_DiagTypes = DiagTypes, 1.2.1
&h  Document... B ACSO0_Ethernet = Ethernet, 1.1.3.4 ¢
0 Compare CObjects B ACS00_Io=1Io0, 1.2.0.1 (ABE)
o ‘ i (71 Compare. .. B AC500_ModbusTop = ModbusTep, 1.1
h _ B ACS00_Pmo=Pm, 1.2.2.12 (ABE)
ap pool devices...
) M Id _ _ _ _
B [ EreakpointLogging = Ereakpoint Loggir
¢ User Management @ IoStandard = InStandard, 3.5.13.0 (5
- E| Irrpart (5] IOmapping(CS¥)..  |0(Syste
=N Export [ Device list (C5W). .. —
SWN 4 ECAD (PEF)...
=@l ETHZ (IP Settings) ] Project...
[ metcanfig_3 tNetc
s|  PLCopen gL
= ﬂ Probocols (Client Protoc -
+-) GlobalVariables

5f| Maodbus TCP TP C

In the file Dialog select the desired export file’ CI521_Communication_export.xml’.

A Dialog will open, where all items contained in the export file are listed.

AC500 V3

To select a target object, click on any object under ‘Devices‘ or ‘POUS’. In this case ‘applica-

tion’ was selected as target object:

3ADR010653, 1, en_US
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File Edit Wew Project Lbraries Build ©Online Debug Tools Window Help  IECA1850

BEeE & ¢h %)

Devices - 0 X

=] ACEAT VR Ce2xs commurniadion =~
= PLEC_ACSO0_Y3 (PMS550-2ETH - TES
=B pLe Logic
=40k Application
m Library Manager
PLC_PRG (PRG)

= @ Task Configuration

~u

|

=

g@ Application_Task

InputRefresh FL

5 Add library 3¢ Delete library | 25 Properties 53 Details

Harme

+ 35license = 35License, 3.5.12.0 (35 - Smart Software Solul
+ BCS00_CIS2x = CI52x, 1,2.0,10 (AEE)

+ ACS00_DiagCpu = DiagCpu, 1.2.0.4 (ABE)

+ ACS00_DiagloBus = DiagloBus, 1.2.0.4 {ABE)

Impoart PLCopenXML >

Contents  Additional information

Please select the items which should be imported.
All items will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

Currently selected target object: Application [PLC_AC500_V3: PLC Logic]

Insertable items:
@ 2110_variables
@ 20_10_Variables
@ c1521_01_conf
) 1521 01_outputs
& c1s21 01 pro
& p10_DE DOO_pro
@ D1_10_variables
@ Do_10_variables
@ InputRefresh
&) MODBUS CALL pro

@ QOutputRefresh
) PRG_CALL
@ ypes
Select = Deselect = Show Contents... Cancel

Import the POUs, Global variables under the application node of the PLC device tree. e.g. the

Objects are imported with the defined folder structure.
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5.2.2

Devices

= ACHAR VT CIR2xs communiadion

=B pLe Logic
=10k Application
=2 IoprocessImage
+-I2) I0mapping
InputRefresh (PRG)
CubputRefresh (PRE)

= PLC_ACSO0_YS (PMSES0-2ETH - TES620-2ETH)

-2 |IO_DecIarations

=2 Modbus
=2 config
@ c1521_01_conf
=) program

=-I2) Programs
PRG_CALL (FRE)
@ Types
m Library Manager
PLC_PRG (PRG)
= @ Task Canfiguration
=58 Task

& PLC_PRG

User application

CI521_01_pro (PRG)
MODEUS_CALL pra (FRG)

AC500 V3

@ Note: the imported codes could be modified if needed. e.g. CI52xs Configu-
ration parameters, IO mapping...

To test the communication, create one POU named ‘User_Application_PRG’ in the pro-

ject.

3ADR010653, 1, en_US

19



Devices > 0 X User_Application_PRG X @ CI52%_Task
=5 ACSO0 V3 CI52xs communication - 1 PROGEAM User Application_ FRG
=] PLC_ACS00_V3 (PM5650-2ETH - TB5620-2ET = VAR
= @l] PLC Logic , w_ar_:ﬂ_yte: BYTE;
5% Aoolicats 4 Var Word: WORD:
W !Jplca ion - END
+-1) Diagnosis =

+ ) I0processImage
+-Z) 10_Dedarations
+-I) Modbus
ﬂ Types
m Library Manager
PLC_PRG (PRG)
User_Application_PRG (PRG)
= @ Task Configuration
= @ Application_Task
] PLC_PRG

[

o

IF Var_ Byte <

THEN

Var Byte:=Var Byte+5;

ELSE

Var_ Byte
END _IF
IF Var Word <

1 THEN

Var Word:=Var Word+l5%9;

ELSE

Var Word :

END_IF

CLO1_00_CI521.

QBO:

=Var Byte;

S crsx Task 12 CLOL 01 DC523.QB0:=Var Byte;
- 13| CLOl_01_DCS23.QBl:=Var Byte;

_ B MODBUS_CALL pro 14 CLOl_0l_DCS23.QB2:=Var Byte;
10_Bus 15, CLOl_02_RX522.0W0:=Var Word;

~ B Interfaces 16 CLOL 02 AX522.0Wl:=Var Word;
=63 com_1(com 1) 17 CLOl_02_AX522.QW2:=Var_Word;
M caA_SerialCom (CAA SerialCor 1 CLO1_02_RE522.0W3:=Var Word;

L CAN (<Empty>) 1 CLO1 02 _AX522.QW4:=Var Word;

S B Ethernet = CLOL_02_RX522.QWS:=Var_Word;

< @ ETH1 (IP Settings) 21 CLOLl 02 R¥522.0We:=Var Word;

< 2z CLOL_02_RX522.0WT:=Var_Word;

ﬂi MNetConfig_2 (MetConfig)

At the start of the Application task the InputRefresh program has to be called. It copies
data from the Modbus via the structure CiModDataxx to the user variables.

Devices -+ B X sh PLC_PRG X ﬁﬂ Library Managet
=gl ACSO0 VT CISZxF communicabion - A 1 PROGRAEM PLC_FRG
= PLC_ACS00_V3 (PMSES0-2ETH - TESE20-2ETH) Z VAR
- - z  EHD VIR
@ﬂ PLC Lagic —
=10k Application
=) I0processimage 1 InputRefreshi) ;
1) TOmapping z User_dpplication PRG():
InputRefresh (PRG) 2 DutputRefresh() ;

DukputRefrash (PRE)
+-1) 10_Declarations
=120 Maodbus
+-12) config
=) program
CI521_01_pro (PRG)
MODELS_CALL_pra (PRG)
=-I2) Programs
PRG_CALL (PRG)
@ Types
m Library Manager
PLC_PRG (PRG)
User_Application_PRG (PRE)
= @ Task Configuration
= g@ Task

OutputRefresh program is called as a last step. It copies data from variables via struc-
ture CiModDataxx to Modbus

3ADR010653, 1, en_US



AC500 V3

5.3 Task Configuration

Once the program is finished, tasks must be configured in the task configuration.

Devices » o X User_Application_PRG @ a52x_Task X @ Application_Ta
=l ACSO0 V3 CI52xs communication - || Configuration
= PLC_ACS00_V3 (PM5850-2ETH - TES5620-2ET
=& PLCLogic Priority (0..16 ): |14
=1L Application
+-{) Diagnosis Type
+-[2) I0processImage | Cyclic V| Interval (e.q. t£200ms): |10
+-{J) 10_Dedarations
+ -2 Modbus Watchdog
@ Types [1Enable
m Library Manager
FLC_PRG (FRG) Time {e.q. t#200ms): |t#5|3ll'ﬁs
IUser_Application_PRG (PRG) Sensitivity: |1
= @ Task Configuration
= Qfﬁs Application_Task
& pLC_PRG
= $|CIEZK_Task gk Add Call 3 Remove Call [ Change Call Move Up Move D
] MODBUS_CALL_pro P0U

I0_Bus
~ B Interfaces

= coM_1{coMm 1)

] MODBUS_CALL_pro

Add a task under Trask configuration nodes, configure separate task to Application and Mod-
bus communication with necessary cycle time and Priority. In the example project, Modbus
‘CI52x_task ‘at T#10ms with a watchdog time of 50ms and Application task is at T# 20ms
(setting value affected by cpuload and plcload).

@ Note:

cpuload: This value represents the time the PLC requires to calculate all pro-
cesses running on the PLC. For a good system performance this value
should be less than 80%. In case of a higher value, the degree of utilization
should be reduced by using a more powerful PLC or by reducing the amount
of processes.

plcload: This value represents the time the PLC requires to calculate all real
time processes. Real time processes are either high priority system tasks or
IEC tasks with a priority between 0 and 15. For a good system performance
this value should be less than 60%. In case of a higher value, the degree of
utilization should be reduced by using a more powerful PLC.

5.4 Program Download

Build the program, to check for any compilation error exists before downloading.
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AER ACHO0WI Cl92x%s cormmunication.project - Automation Builder

Eile Edit Wiew Project | Build | Online Debug  Tools  window Help  [EC81
?i% P E | @ | v Build [PLC_ACS00_W3] Fi1

Rebuild [PLE_ACS00_t3] |

L

] Generate code [PLC_ACS00_W3]
Devices

=51 ACSO0 V7 CI5Exr comn

+ ﬂj Maodbus_devices (

=7 PLC_ACs00_ V3 (P
=B pLe Logic

= u|Applicatiun

+-I23) Diagnosis
k‘ W

Generate runkime svstem files, ., [PLC_ACS00_Y3]

Clean [PLC_ACS00_Y3]

Clzan all

The CPU program can be downloaded to PLC using normal TCP/IP gateway. After the down-
load, create a boot project.

For the best performance, ensure that the online connection is running

ABE AC500V3 Cl52xs communication.project” - Automation Builder - [m] X
File Edit View Project Buld Online Debug Tools Window Help [ECS51850 A\ d
BeHEI&| [ AR IO ® m/
Devices - B X 1521 01 _pro X -
=[5 ACS00 V3 CI52xs commurication A p 00 pplication.Cl D1_pro
ol ﬁ LE (eSS (7 ERED £ e Expression Type Prepared value Address =
=2l PLC Logic O
o o ap T # Enable BOOL
) & Ack BOOL
+-12) Diagnosis
#-[2) 10processimage # Busy B00-
#+-{2) 10_Dedarations # Errar 500
=2 Modbus # Run B00L
# CfgError BYTE
=2 config
g 1521 01_conf # RuntimeErrar BYTE
=-I2) program < >
CI521_01_pro (PRG) 1 — "
MODBUS_CALL_pro (F 2
@ Types = 3|0 CISs2x CIS2l_0lf
m Library Manager 4 Enabl=[IENE := Enzbl-[IGIEL
PLC_PRG (PRG) s ConfiglP Tezieez | = v1c
User_Application_PRG (PRG) £ ConfigEth[Z ] =
= (3 Tk Configuration 7 Paral[ 2081007118 | := ADR(PRRE CLO1_00_CI521)
8 Data0[ 2081008388 | := ADR{CL0Ol_00_CIS21),
= Appication Task 3 Paral[ Jei00iE ] := ADR(PARA CLO1_01_DC523), /
B pLc_PRE 10 Datal[ 3061007088 | = ADR(CLOL 01 DC523), /
=& c1sax_Task 11 Para2[ 3061007188 | := ADR(PARA_CLO1_02_RX522)
&) MODBUS_CALL_pro 12 Data2[ 3061007088 | := ADR{CLOL_02_BX522),
10_Bus 1 LoHEd = aeHER
B Interfaces BusyREIE => BusyGIEN.
=36 com_1(com 1) Error A
HIC) CAA_SerialCom (CAA Ser - =[] => RuofiCIEl
1 CfgError 0 | =» CfgError[ 0 |,
L EE:N {<Empty>) g BuntimeError[ 0 | => RuntimsError[ 0 |
£y Ethernet 5 V:
=3[ ETH1 (P Settings) -
m NetConfig_2 (NetConf , <
< = > Messages - Total 0 error(s), 22 warning(s), 12 message(s) * O X

All messages ~ || € Oerror(s) |® 11 warning(s) |

5 Devices POUs

Device user: Anonymous :build: € 0 & 11

Precompile & RUN Program loaded Program unchanged Project user: (nobody) §
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PLC_PRG (PRG)
- [] |user_application_PRG (PRG)
= Task Configuration
@ Application_Task
- 8] pLc_PRG
= CIS2x_Task
- MODBUS_CALL pro
10_Bus
- . Interfaces
=430 COM_1 (COM 1)
3 CAA_SerialCom (CAA Ser
K CAN (<Empty>) v

<
5 Devices | [ POUs

Device user: Anonymous buid: € 0 & 11

AC500 V3

12 & CLO1_00_CIS521.0B0|
13 & CLOL_ 01 DCS23.QB
14 & CLOL_0l_DC523.0B
154 CLOL_01_DCS23.QB:

1€ & CLOL_02_AXS22.QWO[TBE |:=Var_Wo
17 & CLO1_02_BXS22.0W =Var_Won
18 & CLOL_02_RXS22.0W Var_Wol
15 & CLOL_02_RHS522.0W Var_Wo!

z0 CLOLl_02_R¥522.QW Far_Wol

21 ¢ CLOL_02_AXS522.QWS[ 18803 J:=Var_Wo
22 & CLO1_02_BXS22.0W =Var_Won
23 ¢ CLOL_02_RXS22.QW Var_Wol

BEB AC300V3 CI52xs communication.project” - Automation Builder - O X
Fle Edit Wiew Project Buld Onlne Debug Tools Window Help IEC&1850 Y
Bl &lo =M &I0IE %E mlw
CI521_01_pro =] User_Application_PRG X -
ACS0 V3 CI52xs communication ~ P AC500 Applicatio Application_PR
l]PI.CjoCSOGJB i & RS Expression Type Value Prepared value Address
=i PLC Logic
" - @ Var_Byte BYTE 180
-o Application [run] - — W

+-2) Diagnosis < >

* [E] ICprocessImage = 1 ~

*‘@ 10_Dedarations 2

=2 Modbus = 3

-2 config 4 Var_Byte[dl
4@ cIs521 01 conf S END_IF
= ) program = €0 IF Var_Word[imm] < TEEN
7 Var_Wi 18503 |: =Var_W 18503 |+159;
1521 D1_pro (PRG) 1° . ar_Word[38e03 |: =Var_Word[78sm |+155
MODBUS_CALL_pro {f - Var_tio o
(@ Types 10 END IF
m Library Manager 11

rdEE:
rd[EE]

re )

100 % I@ W

Messages - Total 0 error(s), 22 warning(s), 12 message(s)

All messages

- 3 x

4 |0 0 error(s) |® 11 warning(s) |

Precompile &~ RUN

Program loaded

Program unchanged Project user: (nobody) f
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