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1. Introduction

11 About this document

111 Document overview

This document explains how to:

« Download and install the Multi-line 300 (ML 300) CODESYS package on the DEIF controller and in the CODESYS
Development system (CODESYS).

o Create a new CODESYS project for the ML 300 controller.

* Add DEIF-specific function blocks to the program to customise your DEIF controller.

« Download and run the program on the controller.
« Monitor the program through CODESYS.

This document assumes the reader is familiar with CODESYS, and only explains concepts about CODESYS to allow the
reader to start programming a CODESYS project for a DEIF ML 300 controller.

All references to CODESYS in this manual were made using CODESYS V3.5 SP10.
To avoid compatibility problems, create and save your CODESYS projects as Project files (CODEYS V3.5 SP10)(*project).

11.2 Software versions

The information in this document corresponds to the following software versions.

Table 1.1 Software versions

Product —Jsotware _Jootale _______versin _____|
CODESYS IDE External CODESYS project creator V3.5 SP10

Generator paralleling L .

controller 300 (GPC 300) PCM APPL Controller application 1.0.0.x and higher

Paralieling and protection PCM APPL Controller application 1.0.3.x and higher

unit 300 (PPU 300)

11.3 Technical support
You have the following options if you need technical support:

Table 1.2 Support for CODESYS, general

General CODESYS support:

* My question: Ask questions about CODESYS.

+ FAQ: Frequently asked questions.

* Forum: Discuss different CODESYS topics with other users.

CODESYS Store

CODESYS Development System online help Online help is available from the Help menu.
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Table 1.3 Support for CODESYS, DEIF-specific

Download all the product technical documentation from the DEIF website: www.deif.com/
Technical documentation.
documentation Refer to the Designer's handbook of your controller for more information about the product
functions and parameters.

DEIF offers 24-hour support.
Support See www.deif.com for contact details and to find a DEIF subsidiary located near you.
You can also e-mail support@deif.com.

Training DEIF regularly offers training courses at the DEIF offices worldwide.

Service DEIF engineers can help with design, commissioning, operating and optimisation.

1.2  Warnings and safety
1.21 CustomLogic not available
When the CODESYS package is installed on a controller, CustomLogic is not available on that controller.

In PICUS, the CustomLogic icon in the right side panel under the Configuration menu is unavailable after you installed
CODESYS on the controller and you logged out of the controller.

1.2.2 Recommendations for data security
To minimise the risk of data security breaches DEIF recommends to:

o As far as possible, avoid exposing controllers and controller networks to public networks and the Internet.
+ Use additional security layers like a VPN for remote access, and install firewall mechanisms.
« Restrict access to authorised persons.

1.3  Legal information
1.31 Disclaimer
DEIF A/S reserves the right to change any of the contents of this document without prior notice.

The English version of this document always contains the most recent and up-to-date information about the product. DEIF
does not take responsibility for the accuracy of translations, and translations might not be updated at the same time as the
English document. If there is a discrepancy, the English version prevails.

1.3.2 Trademark

DEIF is a trademark of DEIF A/S.

CODESYS isa registered trademark of 3S-Smart Software Solutions GmbH.

Windows s a registered trademark of Microsoft Corporation in the United States and other countries.
All trademarks are the properties of their respective owners.

1.3.3 Copyright

© Copyright DEIF A/S. All rights reserved.
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2. Get started with CODESYS

2.1 Multi-line 300 CODESYS functions
211 Multi-line 300 CODESYS functions

Runtime e CODESYS Runtime runs with real-time behaviour.

e Configure custom routines:
o Function block diagram
Task configuration o Structured text
o Ladder logic diagram
o Continuous function chart

o Controller overview:
o CODESYS application status check
o CODESYS communication error overview
o Controller application version check
e Live data
Function blocks o Standard ML 300 controller functions:
o Protections (based on controller type)
o Controller inputs and outputs (based on controller type)
o Controller status:
o Controller status text
o Controller pop-up text

e Configure the controller as a Modbus server or Modbus client.
o Configure the controller as a CANopen master or a CANopen slave.
L. e« Raw CAN communication possible.
Communication L . . .
* Inter-controller communication that integrates with Custom Logic:
o 16 outputs per controller

o 16 inputs from each controller in the system
e 40 customisable inputs for each input type:

o Digital input

o Analogue input

Other ]
e 40 customisable outputs for each output type:

o Digital output
o Analogue output

2.2  Software requirements
2.21 Software requirements

Table 2.1 CODESYS requirements

Operating system Windows XP Or higher.
Processor Dual-core
Memory 4 GB RAM

Multi-line 300 CODESYS guidelines 4189341175C EN Page 6 of 90



Free disk space 2 GB

Network adaptor with 1 free Ethernet To connect your computer to the

Network interface
port controller.

Table 2.2 Additional requirements

To install or update CODESYS on the
Additional software PICUS controller. Download from
www.deif.com.

The CODESYS application developer
Code size Less than 20 MB. must ensure that the CODESYS code is
within this limit.

2.3 Download

2.31 Downloading the DEIF CODESYS software package

To use a CODESYS program on a DEIF controller you have to install the DEIF CODESYS application software (.packet-file) on
the controller. You also need to add the Multi-line 300 to the CODESYS device repository. The DEIF CODESYS application
software and the Multi-line 300 device description are bundled together in the DEIF CODESYS software package. You can
download the DEIF CODESYS software package by submitting your email address via the DEIF website. A link is sent to you
to download the CODESYS software package.

To download the DEIF CODESYS software package follow these steps:

Y

Visit the DEIF website at: www.deif.com.

Open the search bar O\, and start to type the controller name to open a list of product options.
Select the controller from the list displayed.

Scroll down to the product Description, and select the Software tab.

Open the CODESYS list, and select Multi-line 300 CODESYS add-on v 1.x.x.

Submit your email address to receive a download link to the software.

o0 s wN

someone@somewhere. com

& E-mail nofification on future releases

7. Follow the link in the email to download the DEIF CODESYS software package to your computer.

2.3.2 DEIF CODESYS software package contents
The DEIF CODESYS software package includes:

* The ".packet"-file for the installation of CODESYS Runtime on an ML 300 controller.
e The CODESYS device description file to add the Multi-line 300 to the CODESYS device repository.
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CAUTION
A You are not allowed to modify the device description file provided by DEIF A/S in any way. Modification of the file
can lead to unexpected behaviour of the software and the protections provided by the Multi-line 300 platform.

2.3.3 Download the DEIF CODESYS library package

To use the DEIF controller functions in CODESYS you need to install the DEIF CODESYS library for your controller in
CODESYS. You can download the DEIF CODESYS library package by submitting your email address via the DEIF website. A
link is sent to you to download the DEIF CODESYS library package.

To download the DEIF CODESYS library package follow these steps:

Added

—_

Visit the DEIF website at: www.deif.com.

Open the search bar O\, and start to type the controller name to open a list of product options.
Select the controller from the list displayed.
Scroll down to the product Description, and select the Software tab.

Open the CODESYS list, and select [Product] CODESYS libraries, where [Product] is the product abbreviation (for
example, GPC 300).

6. Submit your email address to receive a download link to the software.

a p b

someone@somewhere.com

¥ E-mail noftification on fulure releases

7. Follow the link in the email to download the DEIF CODESYS library package to your computer.

2.3.4 DEIF CODESYS library package contents
The DEIF CODESYS library package includes:
« The libraries for each controller type of the specific ML 300 product.

NOTE An example of an ML 300 product is the GPC 300. An example of a controller type for the product is a GPC 300
GENSET controller.

2.4 |nstall
2.41 Install CODESYS Runtime on the controller

To install CODESYS Runtime on your controller, use the Update firmware feature in PICUS. Update the controller firmware
with the ".packet"-file that you received from the ML 300 CODESYS software package download. The ".packet"-file must be
installed on every controller in your system that you need to use CODESYS on.

NOTE Itis only possible to install CODESYS on an ML 300 controller, if the controller has a CODESYS license installed on
the controller. If your controller does not have a CODESYS license, you can purchase an ML 300 controller from
DEIF with a CODESYS license.

More information
See Firmware, Tasks, Install firmware in the PICUS manual for more information about installing firmware on the
controller.
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2.4.2 Install the device description in CODESYS

For CODESYS to recognise the DEIF Multi-line 300 controller, you must install the Multi-
line_300_CODESYS_PCM31.devdesc.xml description file in the CODESYS Runtime Environment.

Follow these steps to install the Multi-line 300 device description file in CODESYS:

1. Go to Tools > Device Repository....
2. Select Install... from the Device Repository window:

% Device Repository bt

Location: | System Repository v Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Marme Vendor YWersion Drescription Install...

m Fieldbusses
* EHMI devices

+- 4 rLcs

+ ? SoftMotion drives

+

Close

3. Select and open the Multi-line_300_CODESYS_PCM31.devdesc.xml file:
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@' Install Device Description X
T v O Search yel

Organize - Mew folder =2~ [N 0

[ Mame Date madified Type Size
7 Quick access

[ Desktop
; Downloads
Documents
=] Pictures

Q Multi-line_300_CODESYS_PCM31.devdesc.xml 23-05-2017 11:17 XML Decument T KB

%% N N

& iCloud Drive
£% Dropbox

@ OneDrive
E This PC

[_} Metwork

File name: |MuIti-Iine_iDD_CODESYS_PCM%‘I.devdesc.xml v| All supported description files [ ~

Cance'

4. The DEIF controller is now available in the CODESYS device repository:

2@ Device Repository pd

Location: | System Repository e Edit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Mame Vendor Ver: ™ Install...
ﬂ'] CODESYS Control RTE V3 w64 35 - Smart Software Solutions GmbH 3.5 Uninstall
ﬂ'] CODESYS Contral Win V3 35 - Smart Software Solutions GmbH 3.5,
[ copesYs Control Win V3 x64 35 - Smart Software Solutions GmbH ~ 3.5. EELE
[ [Multiine 300 PCM3.1 | DETF A5 3.5.

+ ? SoftMation drives

W
L4 >

= &% :\Business Support{Technical Documentation'\shared reviews\Codesys\Software'\Rel. ..
¥ Device "MultiHine 300 PCM3. 1" installed to device repository.

Details...

Close
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2.4.3 Install the ML 300 controller libraries in CODESYS

To add the DEIF libraries to a CODESYS project, you must install the DEIF libraries in the CODESYS library repository. As a
minimum you must install:

e The Multiline_300_pcm31.compiled-library
e The Muiltiline_300_io.compiled-library
e The controller type library for your controller type

More information
See Get started with CODESYS, Download for more information about downloading the CODESYS library package
for DEIF controllers.

Follow these steps to install the controller libraries in CODESYS:

1. Go to Tools > Library Repository....
2. Select Install... from the Library Repository window:

il Library Repository >

Location: |System w Edit Locations...
(C:\ProgramData\CODES YS\Managed Libraries)

Installed libraries: Install
Company: | (Al i
pany: | (Al companies) - Uninstall
= (Miscellaneous)
= . Expart...
= Application
= Intern
= System
= Test Versions (not recommended)
= Use Cases
Find...
Details. ..

| G by cat
roup by category Dependencies. ..

Library Profiles... Close

3. Select all the controller library files, then select Open:
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i) Select Library X
« v P v @/ | Search CODESYS ¥l
Organize - Mew folder =z~ [H 0
Marre - Date modified Type Size
7 Quick access
[ ] Multiline_300_gpc_bustie_btb.compiled-l..  2017-12-0 COMPILED-LIERA.. 2351KB
&3 This PC [ ] Multiline_300_gpc_genset_gb.compiled-l...  2017-12 COMPILED-LIERA... 3.415KB
[ Desktop D Multiline_300_gpc_mains_mb.compiled-1..  2017-12-07 COMPILED-LIBRA... 2.3530 KB
Documents D Multiline_300_gpc_single_genset_gb.com... 2017-12-0 COMPILED-LIBRA... 3.365KB
; Downloads D Multiline_300_gpc_single_genset_gb_mb.... 2017-12-07 0% COMPILED-LIBRA... 3433 KB
D Music [] Multiline_300_io.compiled-library 2017-12-07 COMPILED-LIBRA.. 28KE
[ ] Multiline_300_pcm31.compiled-library 2017-12-07 COMPILED-LIERA.. 45KB
&=/ Pictures
m Videos
= 0SDisk (C:)
[_} Metwork
File name: | vl Compiled library files (*.compil ~
L]
4. The ML 300 controller libraries are now available in the CODESYS library repository:
i) Library Repository >
Location: | System w Edit Locations. ..
(C:\ProgramData\CODES YS\Managed Libraries)
Installed libraries: Install
Company: | (Al companies ~ :
( ] Uninstall
== .
= mz* (Miscellaneous) L]
o . Export...
+-+ Multi-line 300 GPC - Bustie [BTB] O&F
+.=+0 Muylti-line 300 GPC - Genset[GB]  0&F
+-+ Multi-line 300 GPC - Mains [MB] 09F
+-+ Multi-line 300 GPC - Single genset [GEMEB]  OFF
+ -+ Muylti-line 300 GPC - Single genset [GB]  OFF
+--+3 Multi-line 300 /0 DaF
+ -+ Multi-line 300 PCM 3.1 0FF
5" Application Find...
[#==
+- m=" Intern =
< > Details. ..
+*| Group by catego )
pY — Dependencies...
Library Profiles... Cloze
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3. ML 300 CODESYS projects

3.1 Introduction
311 Introduction
This chapter describes how to prepare a new CODESYS project for an ML 300 controller. It describes how to:

e Create a new project.

e Add the ML 300 function block.

« Establish communication between CODESYS and the controller.
« Download your program to the controller.

« Monitor the running program on the controller.

NOTE The descriptions in this chapter refer to the default configuration of the user interface provided with CODESYS
V3.5 SP10.

3.2 Create a new project
3.21 Create a project file

The following steps describe how to start a new project in the CODESYS user interface.
Follow these steps to create a new CODESYS project:

1. Go to File > New Project....
2. Select Standard project in the Templates field and enter a Name and a Location path for the project file:

=] Mew Project x
Categories: Templates:
-l Libraries E
[ Projects ® i
Empty project  HMI project Standard
project
e il

Standard Standard
project w... project w...

A project containing one device, one application, and an empty implementation for PLC_PRG |

MName: |F‘r|:|jEn:t1 |

Location: |C:'|,CODE5T5 projects V|

Cance

« Select OK to continue.
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3. In the Standard Project window select Multi-line300 PCM 3.1 (DEIF A/S) as the device and select a programming
language:

Standard Project x

& You are about to create a new standard project. This wizard will create the following
@ objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language spedified below

- A oyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: Multidine 300 PCM3. 1 (DEIF A/S) v

PLC_PRG in: | Continuous Function Chart (CFC) v|

0K || caxal|

e The selected programming language is the programming language for the starting Program Organization Unit (POU).
+ New POUs can use a different programming language.
* Select OK to continue.

4. The CODESYS project is ready to be programmed:

‘® Project].project - CODESYS — O %

Fle Edt Vew Project Buld Onine Debug Tools Window Help
BEEESlox it BREX IAGIZIE-TIEISH ) aXI(=2=="2 13 W+

=[] Device (Multiine 300 PCM3.1)
=&l PLC Logic
m Library Manager
“[d] PLC_PRE (PRE)
EE Task Configuration
E@ MainTask
“8) pPLC_PRG

52 Devices |[[7] POUs

o Lastbuild: € 0 & 0  Precompie: . Current user: (nobody) o .

Save your CODESYS projects as Project files (CODEYS V3.5 SP10)(*project).

3.2.2 CODESYS layout

The image below shows the terminology used for the project view throughout the CODESYS manual.
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Figure 3.1 CODESYS project overview

154 9

®' Project] project - CODESYS — [m| X
File Edit View Project CFC Build Online Debug Tools Window Help
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= controller_1 (Multiine 300 PCM3. 1) s VAR O k Painter
e——uf 20 pLC Logic END_VAR *W Cantrol Point
= r‘; Application = Input
&— mLibraryManager = Qutput
PLC_PRG (PRG) F Box
= Task Configuration = Jum
= & y 100 % @&y P
=-§& MainTask p— = Label
8 pLc_FRG C & Return
' Composer
IE Selector
= Comment
Connection Mark - Source
= Connection Mark - Sink
IF Input Fin
LOutput Fin @
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Project tree

PLC Logic node

Library manager

Devices tab

POUs tab

Working area

Declaration workspace

Additional toolboxes

Implementation workspace

The project tree is an overview of your project. A typical project will consist
of:

e One or more devices (ML 300 controllers).
« One or more applications containing the Libraries, POUs and tasks.

A PLC Logic node shows that the device is a programmable device and has
no other functions associated to it.

The Library manager contains the libraries for the project. Each library
consists of functions and function blocks that can be used in your programs.

Add the Multi-line 300 PCM 3.1, Multi-line 300 I/O, and the library for your
controller type to the Library manager to be able to use the controller
functions and function blocks in your program.

The Devices tab gives you quick access to the project tree.
The POUs tab gives you quick access to the project settings menu.

The working area consists of tabs representing different parts of the project.
Each tab contains different parts of the project. These project parts can be
opened from the project tree.

The picture above shows the working area for the POU, PLC_PRG. The
working area for this POU consists of a declaration workspace, an
implementation workspace and a toolbox menu.

The declaration workspace consists of the variables for the POU functions.
Some POUs have additional toolboxes that help you to build your program.

The implementation workspace is used to program your POU.
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3.2.3 Add the Multi-line 300 libraries to your application

The ML 300 controller libraries must be installed in CODESYS before you can add them to your application.

More information
See Get started with CODESYS, Install, Install the ML 300 controller libraries in CODESYS for more information
about how to install the ML 300 controller libraries.

The following libraries have to be added to your application:
¢ Multi-line 300 PCM 3.1

e Multi-line 300 1/O

« A controller-specific library

NOTE Only add the controller-specific library to the application for the specific controller you are connected to. For
example, select the Multi-line 300 GPC - Genset [DG] for a GPC 300 GENSET controller. More than one controller-
specific library can be added, but this is not recommended.

Follow these steps to add the ML 300 libraries to your application:

1. Double-click on Library Manager in the project tree to open the Library Manager in the working area:

Devices ~ 0 x
=i Profectl r
= m Controller _1 (MultiHine 300 PCM3.1)
=-Elll PLC Logic

=i} Application
m |Lit:nrar1j-I Manager |
PLC_PRG (FRG)
= @ Task Configuration

=gk MainTask
] PLC_PRG
L]
2. Select Add Library:
iy Library Manager x =
5 Add library Delete library | 5 Properties Details | 5] Placeholders m Library repository |

MName MNamespace Effective version
* 3 utions GmbH] 35_LICEMNSE 3.5.10.0
+o il g g 035 are Solutions H 3.5.5.(
+ IoStandard = IoStandard, 3.5.10.0 (System) IoStandard 3.5.10.0

Standard = Standard, 3.5.9.0 (System) Standard 3.5.9.0

3. Select the Multi-line 300 PCM 3.1 library under (Miscellaneous):
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Add Library

Enter a string for a fulltext search in all libraries..,

B= | J

Library

+ EE; Application

L EE; Use Cases
]

= 4= (Miscellaneous)
MultiHine 300 GPC - Bustie [ETE]
MultiHine 300 GPC - Genset [GE]
MultiHine 300 GPC - Mains [ME]
MultiHine 300 GPC - Single genset [GB MEB]
MultiHine 300 GPC - Single genset [GE]
Multiine 300 L0

Multidine 300 PCM 3.1

Company

DEIF
DEIF
DEIF
DEIF
DEIF
DEIF
DEIF

Advanced...

Cancel

Select OK.

4. Repeat Step 3 for the Multi-line 300 I/O library and the controller-specific library (for example, Multi-line 300 GPC -
Genset [GB]).

5. The ML 300 controller libraries for your product are now available in the Library Manager:

3.3
3.31

m Library Manager X

%5 Add library 3 Delete library | 5 Properties 52 Details | 5] Placeholders m Library repository

Mame MNamespace Effective version

+ 3Slicense = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.10.0

& BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0

+ IoStandard = IoStandard, 3.5.10.0 (System) IoStandard 3.5.10.0
Multiine 300 GPC - Genset [GB], 1.0.0.0 (DEIF) MULTILINE_300_GPC_GENSET_GB 1.0.0.0
Multiine 300 1/0, 1.0.0.0 (DEIF) MULTILINE_300_IO 1.0.0.0

+ Multi-ine 300 PCM 3.1, 1.0.0.0 (DEIF) MULTILINE_300 1.0.0.0
Standard = Standard, 3.5.9.0 (System) Standard 3.5.9.0

Add the ML 300 function block

Introduction

To run your program on an ML 300 controller with CODESYS installed, your program must contain the ML 300 function
block in a Program POU. This function block tells the controller that there are no errors with CODESYS, and starts and
checks the link between the program and the controller.

If you have multiple POUs in your program, then you can include the ML 300 function block in only one of the POUs.

Remember to link the POU containing the ML 300 function block to the MainTask.
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The ML 300 function block must be the first item in the execution order, because it checks if the status of the CODESYS
program on the controller.

3.3.2 Create a continuous function chart program

To add the ML 300 function block to your application, you must have a Program POU that uses the continuous function
chart programming language.

Follow these steps to add the required POU to your Application:
1. Right-click on Application in the project tree and select Add Object > POU....

2. Enter a name for the POU in the Name: field, set the Type to Program and select Continuous Function Chart (CFC) as
the Implementation language. Select Add to continue.

@ Create a new POLU (Program Organization Unit)

_ Mame:
' |I'~"Iain

Type
@ Program
(") Function Block
Extends:
Implements:

Access specifier:
Method implementation language:
Continuous Function Chart (CFC)

() Function
Return type:

Implementation language:
Continuous Function Chart {(CFC) w

Add Cancel

3. The POU has been added to your application:
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F.@ Frojectl
= ﬁ Contraller_1 (Multidine 300 PCM3.1)
=0 FLC Logic
FO Application
>.I] Library Manager

-] PLC_PRG (PRG)
I'—“@ Task Configuration
=gk MainTask

----- & PLC_PRG

. o Devices D POUs

4. Drag the POU to MainTask in the function tree, to add the POU to the application's Task configuration.

F.@ Praject]
= ﬂj Contraller _1 (Multidine 300 PCM3.1)
=0 pLC Logic
FO Application
>.I] Library Manager

-] PLC_PRG (PRG)
r:@ Task Configuration
F@ MairTask

. 2 Devices |D POUs

5. The POU is now ready to be used in the application for the controller.

F.@ Praject]
= ﬂj Contraller _1 (Multidine 300 PCM3.1)
=0 pLC Logic
FO Application
>.I] Library Manager

Main (PRG)

H

- [@l PLC_PRG (PRG)
I'—“@ Task Configuration
F@ MainTask

----- & PLC_PRG

] [Main

. =2 Devices ID POUs
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3.3.3 Add the ML 300 Read-Write function block
The ML 300 Read-Write function block which reads and writes data at the same time during a scan. This can be useful
when you don't have heavy data processing that needs to be written to the controller at the end of the scan that the data

was processed.

NOTE You can only add one ML 300 Read-Write function block to a Device. If you add an ML 300 Read-Write function
block, you cannot add an ML 300 Read and/or ML 300 Write function block to the same Device.

Follow these steps to add the ML 300 Read-Write function block to a Program POU using the continuous function chart
programming language:

1. Double-click on the continuous function chart POU in the project tree to open the program in the working area:

Devices ~ B X PLC_PRG X ~ || ToolBox > 1
=3 Projecti = 1 PROGRAM PLC_FRG - CFC
= [ controler_1 (MultiHine 300 PCM3. 1) = VAR O k FPointer
=B} pLC Logic 3| ESD VAR . Control Point
=L} Application = Input
m Library Manager — 100 % @ = Qutput
[rLc_Pre (PrE) =L F Box
= @ Task Configuration w=m Jump
=g MainTask = Label
& pLC_PRG = Return
I Composer
Mk Selector
= Comment
== Connection Mark - Source
= Connection Mark - Sink
Input Pin
& Output Fin
o |22 Devicss ) Fous k|| 100 % [[ER|| < >
2. Drag a Box from the ToolBox to the implementation part of the working area:
Devices > I X PLC_PRG X ~ | | ToolBox > 1
=3 Project: - 1 PROGRAM PLC FRG - CFC
= [ contraler_1 (MultiHine 300 PCM3. 1) = VAR 0 k Pointer
=1 PLE Logic 3 END VAR M Control Point
=-{; Application = Input
m Library Manager — 100 % @ = Output
PLC_PRG (PRG) - IF Box
= @ Task Configuration = Jump
= @ MainTask = Label
& pLC_PRG = Retumn
777 I Composer
— Mk Selector
— = Comment
== Connection Mark - Source
= Connection Mark - Sink
El Input Pin
£ Qutput Fin
. |3 Devices [ Pous kA | w00% G| < >

3. Select ??? in the Box and then select IZI to open the Input Assistant window:

e

77

4. Go to Categories > Functionblocks > MULTILINE_300 > Main and select the ML300_read_write function block:

Multi-line 300 CODESYS guidelines 4189341175C EN Page 20 of 90



Input Assistant

Textsearch Categories

Functionblocks 4 MName

Module Calls +-{} _35_LICENSE

Keywaords =4} MULTILINE_300

Conversion Operators - E] Main
ML300_read

[ML300_read_write
ML300_write
Network_unit

+-[2) version
+- 4} MULTILINE_300_GPC_GENSET_GB
+- 4} MULTILINE_300_ID
+-{} standard

Type
Library
Library

FLNCTION BLOCK
FLNCTION BLOCK
FLNCTION BLOCK

FLNCTION BLOCK
Library
Library

Library

Multidne 300 PCM 3....

i 2 O AT 7
e J00 PCM 3....

2 O AT 7
e J00 PCM 3....

Structured view

Documentation:

Insert with arguments

[]insert with namespace prefix

FUNCTION_BLOCK ML300_read_write

|Codesys_application_0K  |[BooL |[var_inPUT |
[Timeout_cycles ||lunT |[var_inPuT |
|Link_ok |lBooL [var_ouTpuT]
|Error_code ||lInT |lvarR_ouTpuT]
|config_conflict_error_count|[INT |lvar_outpurT]

u
u
u
u
ﬂ

« Select OK.

5. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare

the variables as they are shown:
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Auto Declare X

Scope: MName: Type:
VAR e ML30D _read write 0 ML300_read write el =

Object: Initialization: Address:
PLC_PRG [Application] w

Flags: Comment:
[ CONSTANT
[ |RETAIN

[ | PERSISTENT

(84 Cancel

6. The Multi-line 300 Read-Write function block has been added to the project:

Devices > 0 % PLC_PRG X ~ | | ToolBox ~ 4
=5 Project = 1 PROGRAM FLC FRG - CFC
=[] controler_1 (Multiine 300 PCM3. 1) =3 2] VAR O k Pointer
= E[l PLC Logic 3 ML300_read write_0O: ML300_read write; 1 Contral Paint
= ’:; Application N END_VAR = Input
m Library Manager — 100 % @ = Qutput
PLC_PRG (PRG) - F Box
= @ Task Configuration W= Jump
= @ MainTask . = Label
@ PLC PRG ML3DD_read_wr|te__D i = T
= ML300_read write
—Codesys_application_OK Link_OK A Composer
—{Timeout_cycles Error_code Tk Selector
Config_conflict_error_count = Comment
Config_conflict_errors == Connection Mark - Source
== Connection Mark - Sink
2°F Input Pin
F Qutput Pin
o @ Devices D POLs k|| 100 % |ER | < >

« Remember to assign an Input to the CODESYS_application_OK input on the ML 300 Read-Write function block.

3.3.4 Addthe ML 300 Read and ML 300 Write function blocks

You can add the ML 300 Read and ML 300 Write functions blocks to your program to give you more flexibility in the PLC
sequence. In contrast to the ML 300 Read-Write function block which reads and writes data at the same time during a scan,
using separate read and write function blocks allows the PLC to read data at the beginning of a scan, process the data, and
then write the data at the end of the scan.

NOTE You can only add one ML 300 Read and one ML 300 Write function block to a Device. If you add the ML 300 Read
and ML 300 Write function blocks, you cannot add an ML 300 Read-Write function block to the same Device.

NOTE When you add the ML 300 Read function block, you must also add the ML 300 Write function block. When you add
an ML 300 Write function block, you must also add an ML 300 Read function block.

Follow these steps to add the ML 300 Read and ML 300 Write function blocks to a Program POU using the continuous
function chart programming language:

1. Double-click on the continuous function chart POU in the project tree to open the program in the working area:
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Devices ~ 1 X PLC_PRG X ~ || ToolBox -1
=5 Projectt - 1|  PROGRAM PLC_PRG - CFC
= [ controler_1 (MultiHine 300 PCM3. 1) = VAR O [k Pointer
=B pLC Logic 3| EED VAR . Control Point
= a Application = Input
m Library Manager — 100 % |@ = Qutput
[rLc_Pre (PrE) IF Box
= @ Task Configuration wm Jump
=g MainTask = Label
& pLC_PRG = Return
I Composer
Tk Selector
= Comment
== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin
JF Output Pin
o 2 Devices POLs | [} |+I+IQ§| | 100 % I@\ < >
2. Drag a Box from the ToolBox to the implementation part of the working area:
Devices > I X PLC_PRG X - || ToolBox: > 1
=5 Project - 1| PROGRAM PLC_PRG - CFC
= [ contraler_1 (MultiHine 300 PCM3. 1) 3 VAR 0 [& Pointer
=1l PLE Logic 3 ESD VAR . Control Point
= 'u Application = Input
m Library Manager S 100 % |@ = Output
PLC_PRG (PRG) IF Box
= @ Task Configuration W= Jump
= @ MainTask = Label
& pLC_PRG = Retumn
I Composer
Mk Selector
= Comment
== Connection Mark - Source
= Connection Mark - Sink
IF Input Fin
JF OQutput Pin
o |52 Devicss | [ PoUs [+ 100 8| < >

3. Select ??? in the Box and then select IZI to open the Input Assistant window:

4. Go to Categories > Functionblocks > MULTILINE_300 > Main and select the ML300_read function block:
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Input Assistant x

Textsearch Categories

Functionblocks &  MName Type
Module Calls +-4} _35 LIcEnsE Library
Keywords = {} MULTILINE 300 Library
Conversion Operataors = El Main
[ML300_read FLNCTION BLOCK  Multi-ine 300PCM 3.
ML300_read_write FLNCTTON BLOCK e 300 PCM 3....
ML300_write FLINCTTON BLOCK
Network_unit FLINCTTON BLOCK
+-[2) version
+- 4} MULTILINE_300_GPC_GENSET_GB Library
+- 4} MULTILINE_300_ID Library
+-{} standard Library
Structured view
Insert with arguments []insert with namespace prefix

Documentation:

FUNCTION_BLOCK ML300_read

|Link_ok |[zooL [var_ouTpuT]|
|Error_code ||t |[var_ouTpuT]
|config_conflict_error_count]|inT [var_ouTpuT]
|config_confiict_errors  ||ARRAY [0..19] OF DINT||VAR_OUTPUT]

—

cance

« Select OK.

5. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:
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Auto Declare >
Scope: MName: Type:
VAR e ML300 read 0 ML300_read el =
Object: Initialization: Address:
PLC_PRG [Application] w
Flags: Comment:
[ ] CONSTANT
[ |RETAIN
[ | PERSISTENT
()4 Cancel
L]
6. Repeat steps 2 to 5 to add the ML300_write function block.
The Multi-line 300 Read and Multi-line 300 Write function blocks have been added to the project:
Devices > o % PLC_PRG X + | | ToolBox ~ 3
=3 Project: = 1 PROGRAM FLC FRG A - oFC
=[] controler_1 (Multiine 300 PCM3. 1) Z| VAR O k Pointer
B PLC Logic 3 Y_LSIZIIJ_re.?d_D: P_LSCIIZI_rea:?l.' *» Control Point
- Application 4 ML300_write_0: ML300_write; = Tt
SaF END VAR :
m Library Manager - — 100 % @\ v = Quitput
PLC_PRG (PRG) L JF Box
= @ Task Configuration ML300_read 0 E W= Jump
= @ MainTask ML300_read ) = Label
) PLC_PRG Link_OK = Ret
= Error_code— Etum
Config_conflict_error_count — A Composer
Config_conflict_errors|— TE Selector
) = Comment
MLSDD—"""”te_—D IEn == Connection Mark - Source
ML300_write ‘~ ) !
. == Connection Mark - Sink
—Codesys_application_0OK
—Timeout_cycles & Input Pin
IF Output Pin
%8 Devices |[[) POUs k|-+Q | wow G| < >

 Remember to assign an Input to the CODESYS_application_OK input on the ML 300 Write function block.
e« The ML 300 Read function block must always be first in the execution order list (execution order number zero).
« The ML 300 Write function block must always be last in the execution order list (highest execution order number).

3.3.5 ML300 function blocks' execution position

If the ML300 Read-Write function block is used in the application, then it must be the first item to execute in the application.
If the ML300 Read and ML300 Write function blocks are used in the application, then the ML300 Read function block must
be the first item to execute in the application. The ML300 Write function block must always be the last item to execute in

the application.

The position of the function block in the execution order is shown in the upper-right corner of the function block in a green
box. The execution order list's numbering starts at zero.
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Figure 3.2 ML300 Read-Write function block with execution order zero

ML3I00_read_write_0
ML300_read_wnie
—Codesys_application_OK Link_OK
—Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors

To set the function block to the first item in the execution order, right-click on the function block, and select Execution
Order > Send To Front.

¥ cut
Copy
Faste
¥ Delete
Select All
Browse 3

E’ Input Assistant...

Megate
{EN  EN/ENO
Set/Reset r
| Execution Order 2 | <}, Send To Front
Edit Parameters... HY SsendToBack
Connect Selected Pins 4 MoveUp
4 Move Down

Select Connected Pins

Save Prepared Parameters to Project Set Execution Order...

Order By Data Flow

Pins 3
Routing n Order By Topology
Group g

To set the function block to the last item in the execution order, right-click on the function block, and select Execution
Order > Send To Back.

£} sendToFront
|'-'315 Send To Back

[y Moveup
-.ﬁ Mave Dawn

Set Execution Order. ..

Order By Data Flow

Order By Topalogy
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3.3.6 ML 300 function blocks' inputs and outputs

The ML300 function blocks give a status overview of the controller. The function blocks consists of following inputs and
outputs:

ML300_read_write ML300_read ML300_write

Codesys_application_OK
Timeout_cycles

Link_OK

Error_code

Config_conflict_error_count

Config_conflict_errors

Codesys_application_OK
This input shows whether the CODESYS application is running on the ML 300 controller. The CODESYS application can, for
example, not be running because the CPU is overloaded, or because there is a failure in the program.

This input is connected to the CODESYS application not OK alarm in the controller. If the CODESYS application not OK alarm
is enabled on the controller and the Codesys_application_OK input is FALSE, then the alarm activates on the controller.

If the input is not connected, then the default value for this input is FALSE.

More information
See CODESYS in the Designer's handbook for more information about configuring the CODESYS application not
OK alarm.

Timeout_cycles
To ensure that the CODESYS program’s scan period is synchronised with the CODESYS scan, the Timeout_cycles for the

program must be configured. This input shows the maximum number of cycles that are allowed to pass without writing or
reading data from the controller.

To see the scan time of the CODESYS program, open the MainTask in the workspace by double-clicking on MainTask in the
project tree. The scan time value is shown under Type > Interval (e.g. t#200ms). The scan time for an ML 300 controller is
40 ms.

Use the following formula to calculate the timeout cycle:
timeout cycles = ML 300 application scan time / CODESYS scan interval = 40 ms / CODESYS scan interval

Always round the calculated timeout cycle up to determine the correct value for the Timeout_cycles input. For example, for
a calculated timeout cycle of 1.2, use 2.

Required Timeout_cycles calculation example

The CODESYS cyclic interval is set to 50 ms, as shown in the image below.
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@ MainTask X -

Configuration

Priority { 0..31 ): 1

Type
Cydic W Interval (e.g. t£200ms): |t#50ms

The Timeout_cycles input is: 40 ms / 50 ms = 0.8 = 1

Link_OK

The Link_OK output shows if there are errors present in the controller. The value of this output is determined by the value of
the Error_code output. If the Error_code output is greater than O, then Link_OK is FALSE and there is an error present in the
CODESYS program on the controller.

This output is shown as a boolean value.

Error_code

The table below lists the error codes that can occur and their descriptions. The error code shown is the sum of all the errors
present in the application. For example, if you have the same function configured on the controller and in CODESYS (error
code 2) and you have more than one ML 300 function block present in your application (error code 64), then the error code
shown is 66.

The shared memory size has been exceeded.

—_

2 The same function is configured in CODESYS and on the controller.

4 The controller did not read or write data on the shared memory yet.

8 The controller did not read or write data on the shared memory inside the Timeout_cycles limit.

16 The same LDO UID is used more than once.

32 The versions of the controller process, CODESYS process and library do not match.
The application consists of the wrong number of main function blocks.

64 You are not allowed to have an ML300_read_write function block and the ML300_read function block and/or
ML300_write function block in your application at the same time.

128 An unidentified error. Please contact DEIF service and support for assistance.

The error code is shown as an integer.

Config_conflict_error_count

The Config_conflict_error_count output shows how many I/O functions are configured in both the controller and in
CODESYS. You can see which I/O functions are causing the conflict by referring to the values shown under the
Config_conflict_errors output.

This output is shown as a integer value.
Config_conflict_errors
If the same controller function is configured in CODESYS and on the controller, then this output shows the Text ID of the 10

that is causing the conflict.

This output is an array of 20 values that are shown as double integers. Follow these steps to relate the output double
integer value to text:
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1. Open the Library Manager tab for the Application.

2. Select the controller specific library from the list of available libraries for the application.
e For example, Multi-line 300 GPC - Genset [GB] for a GPC 300 GENSET controller.

3. Double-click on "Languages" in the bottom part of the library workspace to open the Languages tab for the controller
specific library.

m Library Manager X -
%5 Add library < Delete library | %57 Properties 73 Details | 5] Placeholders m Library repository

MName MNamespace Effective version 2
Multidine 300 GPC - Genset [GE], 0.0.0.0 {DEIF) MULTILINE_300_GPC_GENSET_GB  0.0.0.0
Multiine 300 I/0, 1.0.0.0 {DEIF) MULTILINE _300_IO 1.0.0.0
= MultiHine 300 PCM 3.1, 1.0.0.0 (DEIF) MULTILINE 300 1.0.0.0
= Memory, 3.5.7.0 (35 - Smart Software Solutions GmbH) Memory 3.5.7.0
CAA Memory = CAA Memory, 3.5.7.0 (CAA Technical Workgroup) MEM 3.5.7.0
= CAMA Types = CAA Types Extern, 3.5.10.0 (CAA Technical Workgroup) CAA 3.5.10.0
+ SysCpuHandling = SysCpuHandling, 3.5.8.0 (System) SysCpuHandling 3.5.8.0 o
= Multi-ine 300 GPC - Genset [GB], 0.0.0.0 (DEIF) | ™
+-2) Alarms
+-Z) Enums
+-I2) Functions
+ ) Live_data
+-) Parameters
+) _Types
|Languages
° < >

4. Look up the value in the table to find the text description for the controller function.

i) Library Manager Languages [from Multi-line 300 GPC - Genset [GB]] X =
D Default 2
0 Undefined
1
2 A
3 kA
4 maA
5 VAC
6 kN AC
7 my AC
8 w
9 kW
10 MW
11 Wh
12 kWh
13 MWh
14 VA
15 kWA
16 MW A
17 var

. 2} Languages | kvar R

3.4 Communication with the controller
3.41 Introduction

To download your program to the controller, you have to establish a connection between CODESYS and the ML 300
controller. You can establish the connection through the Device tab in the working area.
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Figure 3.3 Example of an established connection between CODESYS and the ML 300 controller

m Controller_1 X -

Communication Settings Scan Metwork... | Gateway - | Device -

Applications

Backup and Restore

Files - . . .
Gateway
Lag
Projectl_Gateway vl |[D3I-"1.AE|96] (active) vl
PLC Settings IP-Address: Device Name:
localhost deif-ml300-017900
PLC Shell )
Port Device Address:
1217 0371.A096
Users and Groups
Target ID:
1038 0003
Task Deployment
Target Type:
Status 4096
TargetVendor:
Information DEIF &/5

To open the Device tab in the working area, double-click on the device (for example, Device (Multi-line300 PCM 3.1)) in the
project tree.

To connect to the controller:
1. Create a local gateway.
e This is only required if this is the first time you run CODESYS.
2. Use the gateway to search for ML 300 controllers that have CODESYS installed.

3.4.2 Create alocal gateway

You only need to create a local gateway the first time you create a CODESYS project. This gateway will be used by default
when you create new projects and it is the only defined gateway.

Follow these steps to create a local gateway:

1. Open the Device tab in the working area.
¢ Double-click on the device (for example, Device (Multi-line300 PCM 3.1)) in the project tree to open the Device tab.
2. Under Communication settings select Gateway > Add new gateway...:
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(7] Controller_1 x

Users and Groups

Task Deployment

Status

Information
L]

3. Complete the information in the Gateway window:

Gateway X
Name: Prujectl_Gatewaﬂ
Driver: TCP/IP v

IP-Address localhost
Port 1217

The setting 'TP-Address’' can be usad to specify an IP Address farthe
gateway. This is useful if you want to connect to a remote gateway running
on another PC or device.

By default, this setting is localhost' to directly connect to the gateway on
your PC,

cance

« Enter a name for the gateway.

o Set Driver to TCP/IP.

* Keep IP-Address set to localhost.
« Keep Port set to the default value.
* Select OK.

Communication Settings Scan Metwark... || Gateway Y| Device - |
| Add new gateway...
Applications Manage gateways...
Backup and Restore Configure the local Gateway... :
- - -
Files —_— ® O ®
Gateway
Log
v| |LAPTOP " |
PLC Settings IP-Address: Press ENTER to set active path...
localhost
PLC Shell
Port
1217

4. A green dot next to the gateway icon shows that the selected gateway is running without any errors:
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(7] Controller_1 x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Task Deployment
Status

Information
L]

Scan Metwork...  Gateway -

Device -

Gateway

Projectl_Gateway

~]

|LAPTOP v |

IP-Address:
localhost

Port
1217

« Ared dot next to the gateway icon shows that there is a gateway error.

3.4.3 Connect to the controller

To detect and connect to a controller on the network:

« Your computer must be directly connected to the controller network.

* Alocal gateway must be defined and selected in CODESYS.

e The local gateway must be running without any errors.

* The controller must have an IPv4 address configured.

Press ENTER to set active path...

More information
See Tools, Communication in the Operators manual for more information about setting up an IPv4 address for the

controller.

Follow these steps to connect to the controller:

1. Open the Device tab in the working area.

¢ Double-click on the device (for example, Device (Multi-line300 PCM 3.1)) in the project tree to open the Device tab.

2. Under Communication settings select Scan Network...:

(7] Controller_1 x
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Task Deployment
Status

Information

Scan Metwork... | Gateway = Device -
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Gateway

Projectl_Gateway

> |

|LaPTOP v

IP-Address:
localhost

Port
1217

Press ENTER to set active path...
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3. CODESYS automatically starts scanning the network through the selected gateway. A list of controllers with CODESYS

installed is displayed.
« Select Scan network to start scanning the network if the scan does not start automatically.

Select Device

Select the network path to the controller:

Device Name:

= .-P.'-;. Project1_Gateway (scanning...)
Projectl_Gateway

[l deif-ml300-017900 [0371.A096]

@ deif-m|300-01bddo [0371.4040] Driver:

TCP/TP

IP-Address:
localhost

Port:
1217

Scan netwark

Cancel

4. Select the controller from the list that you wish to communicate with and select OK.

5. A green dot next to the controller icon shows that the communication with the selected controller is running without any

errors:

[f] Controller_1 x

Communication Settings Scan MNetwork... | Gateway ~ | Device - J
Applications
.
Backup and Restore
Files : = : . .
Gateway
Log
Projecti_Gateway vl |[D3?'1.AE|96] (active) v|
PLC Settings IP-Address: Device Name:
localhost deif-ml300-017500
PLC Shell )
Port Device Address:
1217 0371.4096
Users and Groups
Target ID:
1038 0003
Task Deployment
Target Type:
Status 4096
TargetVendor:
Information DEIF AfS

« A grey dot next to the controller icon shows that there is no communication between the selected controller and

CODESYS.

* Ared dot next to the controller icon shows that there is an error communicating with the selected controller.

If you are not able to communicate with the Multi-line 300 controller, ensure that the controller is configured with an IPv4

address, and that your PC is within the same IP range as the controller.
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3.5 Download the application to the controller

3.5.1 Pre-compile the application

To pre-compile your application, select Build 221 from the toolbar, or press F11. Pre-compiling can be used to check for
syntax errors in your application without generating any code.

After the CODESYS finished pre-compiling, the result will be displayed in the Messages window. The Messages window is
placed at the lower part of the user interface by default.

Messages - Total 0 error(s), 0 warning(s), 0 message(s) ~ B X
Build - | €} Derror(s) |® 0warning(s) | €% 0 message(s) | <
Description Project Object Position
| —-—- Build started: Application: Device.A...
typify code ...

Compile complete -- 0 errors, 0 warnings

NOTE You can log into the controller without pre-compiling your application.

3.5.2 Generate and download the application

The application is automatically generated when you log on to the controller. To generate your code before logging onto the
controller, open the Build menu and select Generate code.

Before logging on to the controller, check that the communication with the selected controller is running without any errors.
That is, there is a green dot next to the controller icon in the Communication settings screen in the Device working area.

Your application is automatically downloaded to the controller when you log on to the controller. Follow these steps to log
on to the controller:

1. Select Online > Login:

File Edit Wew Project Buid | Online

28 Login Alt+Fa

Logout Cirl+Fa
Create boot application

Download

Online Change

Source download to connected device
Multiple Download. ..

Reset warm

Reset cold

Reset origin

Simulation

Security +

Operating Mode »

2. If the communication settings have been configured correctly, the following message boxes can appear:
* First connection:
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CODESYS *

Application ‘Application’ does not exist on device 'Device’. Do you want to create
it and proceed with download?

Yes No Details...

o

o Select Yes to download the program to the controller.
« If the application has been updated since the last download:

CODESYS *

Application changed since last download. What do you want to do?

Options
(®) Login with online change.

(") Login with download.
() Login without any change.

[ update bootpraoject

Cancel Details...

o Select Login with download and select OK to download the latest version of the application to the controller.
o Ensure Update bootproject is selected if you want your project to be available on the controller after you power
cycle the controller.
« |If the application is running on the controller, and CODESYS cannot determine if it is the same application:

CODESYS =
Warning: An application ‘Application’ is currently in RUN mode on the PLC, As
there is no matching compile information, this existing application needs to be
replaced.

Click "fes' to download the latest code or ‘Mo’ to abort.

Yes Mo Details...

o

o Only if you are sure it is safe to replace the application on the controller, select Yes to download the new
application to the controller.
3. Once the application is successfully downloaded to the controller, CODESYS displays the result in the Messages
window.
« If the project has been created correctly, you will not receive any compilation errors and you can run the application.

« |If CODESYS detected any compilation errors during the download, they are also displayed in the Messages window.

NOTE The CODESYS manual also refers to being logged on to the controller as online mode, and the POUs displayed in
the working area while logged on as online views.

3.5.3 Start and stop the application

When you are logged on to the controller you can start or stop the CODESYS application:
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Action

Toolbar shortcut | Keyboard shortcut | Status bar

Start your application StartEl F5 RUN is visible when the program is
running.
Stop your application  gyop El Shift + F8 STOP _ is visible when the program is
running.
Figure 3.4 Example of a running application
@ Projectl.project - CODESYS - O *
File Edit Wew Project CFC Build Online Debug Tools Window Help
bEd&lo # % g o u =
Devices ~ 1 x PLC_PRG X o
= Projecti - Controller_1.Application.PLC_PRG
- gl]Contmller_l feomeaod (B un 003 Expression Type Value Prepared value  Address Comment G E
= PLC Logic
y d - = & ML300_read_write_0 ML300_read_write D
=7 Application [run] -
; % Codesys_application_OK BOOL
m Library Manager 5 T : | UINT >
PLC_PRG (PRG) K imeout_cycles
- Link_OK TRUE
= @ Task Configuration K@ e BooL -
& e @ Error_code INT 0
=i MainTask - : -
@ Config_conflict_error_count  INT 0
] PLC_PRG -
+ “# Config_conflict_errors ARRAY [0..19] OF D...
@ Max_timeout_cycles UINT 0
@ API_version_ml300 UDINT 16777216
@ APT wersinn lih 1INTAT 1R77721A &7
< >
- N
=
ML300_read_write_0 -
TRUE ML300_read wmite -
= Codesys_application_OK Link_OK
— Timeout_cycles Error_code=—
Config_conflict_error_count :l
Config_conflict_errorsi—
< >
S8 Devices |[) POLs kb Q| 100 % [E)
Last build: € 0 % 0 Precompile: o T RUN Program loaded Program unchanged Current user: (nobody) @

3.6
3.61

Monitor the application
Introduction

When the program is running on the controller and you are logged on to the controller through CODESYS, you can monitor
the values of the variables. It is also possible to change the value of some variables while you are monitoring the variable
values.

You can monitor the variable values of a specific POU by opening the POU in the working area.

If you want to monitor the variable values of more than one POU at the same time or a specific set of variables, you can
create a Watch window.

It is possible to change the variable values in the working area or the watch window by writing or forcing a new variable
value to the controller.

3.6.2 Monitor in the working area

When you are logged on to the controller through CODESYS you can open a POU to monitor the variables in the working
area. To open the POU in the working area, simply double-click on the POU in the project tree. Alternatively you can select
the POU in the project tree and select Edit object from the right-click menu.
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Figure 3.5 The POU, PLC_PRG, can be opened in the working area by double-clicking on it

Devices ~ 1 X

=3 Project1 -

- | controller_1 [connected] (Multidine 300 PCM3. 1)
=2 PLC Logic

- [} Application [run]
m Library Manager
[PLC_PRE (PRG)

= @ Task Configuration
= @ MairTask
& PLC_PRG

£
5% Devices POLs

In the declaration part of the open POU in the working area, the variable watch list is shown:

PLC_PRG X -
Controller_1.Application.PLC_PRG
Expression Type Value Prepared value Address Comment E
= @ ML300_read_write_0 ML300_read_write £l
4% Codesys_application_OK BOCL
4% Timeout_cycles UINT 2
Fé Link 0K BOOL
"# Error_code INT 0
P Config_conflict_error_count  INT 0
+ @ Config_conflict_srrors ARRAY [0..19] OF D...
@ Max_timeout_cycles UINT 0
@ API_version_ml300 UDINT 16777216
& APL version_lib UDINT 16777216

All the variables relating to the open POU is shown in this list. You can change the values of some variables using this table.

More information
See Writing and forcing variables for more information about how to change the variables values.

In the implementation part of the open POU in the working area, the program function diagram, ladder logic, or code is
shown:
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Figure 3.6 An ML 300 function block with inline monitoring activated

ML3ID0_read_write_0
ML300_read wmie
Codesys_application_OK Link_OK
Timeout_cycles Error_code

Config_conflict_ermor_count :l

Config_conflict_errors

-
(4]

R Q) | 100 % Eh

If Inline monitoring is activated, the inline monitoring boxes are placed behind each variable in the code, or next to the
variable in the function block. The inline monitoring boxes shows the actual value of the variable in real time.

To activate or deactivate Inline monitoring go to Tools > Options to open the Options window. Activate or deactivate the
function under Text editor > Monitoring > Enable inline monitoring.

Figure 3.7 Activate or deactivate Inline monitoring in the Options window

Options x

ﬂ'] Device description download
ﬂi Device editor

4| FBOD, LD and IL editor

ﬂ International Settings

Editng Textarea Margin Monitoring

m Libraries Enable inline monitaring
m Library download Manitoring foreground color: | I ad: o |

']
& Load and Save Maonitoring background colar: |I:IPea|:hF'u1‘F v|

PLC XML

ﬁ op=r Flow control foreground color: |-B|a|:k v|
5_‘,_, Proxy Settings
ﬁ’? Refactoring Flow control background color: ||:|Pa|eGreen v|
SFC editor Mumberof displayeddigits: 3| digits
D i b

L SmartCoding String length: 105+ characters
=" Store
= Syntax Highlighting
Text editor o

Manitaring sample: Flow control sample:

@ Visualization
@ Visualization styles AzBbLCoKxYyZz AzBbCoExYyZz
81 visualization user management -
< >

cance

3.6.3 Monitor in watch windows

Watch windows are useful to monitor specific variables in a POU, or to monitor variables from different POUs in a single
window.

You can also change the values of some variables in the watch window. This is useful, for example, to debug code.
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More information
See Writing and forcing variables for more information about how to change the variables values.

Follow these steps to create a watch window:

1. Select Watch 1 from View > Watch to open a watch window.

File Edit |Eiew Project CFC E
Devices Alt+0

POLs Alt+1
Modules Alt+2
Messages Alt+3
Element properties

ToolBox

Watch 1 k
Watch 2

Watch 3
Watch 4
Watch all Forces

Memory
Start Page

Security Screen

leFosaanE»D o oK

Store

Choose perspective +

Full Screen  Ctrl+Shift+F12

i O

= Properties...

2. Double-click in an empty cell in the Expression column.

Watch 1 -~ 0 X

Expression Application Type Value Prepared value  Execution point Address  Comm...

3. Select the Input assistant III to open the Input assistant window.
4. Under Categories > Watch Variables, select a variable or group of variables (for example ML300_0) in a POU to watch:
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Input Assistant >
Textsearch Categories
Watch Variables & MName ~
+-{} BPLog
= [ contraller 1
= "‘_3 Application
=[] pLC_PRG
= 4 |ML300_read_write D
@ API_version_lib
# API_version_ml300
*%» Codesys_application_OK
"% Config_conflict_error_count
"# Config_conflict_errors
"# Error_code
"% Link_OK
& Max_timeout_cycks
* Timeout_cycles
+ ﬂ IoConfig_Globals W
<« >
Structured view
Insert with arguments Insert with namespace prefix
Documentation:
ML300_read_write_0: ML300_read_write; A
(VAR)
W
Cance
L]
« Select OK to confirm your selection and continue.
5. Press the Return key to add your selected variable(s) to the watch window.
« Details for the variable(s) (for example, the application and type) are automatically added to the watch window.
6. You can monitor the selected variable(s) in the watch window:
Watch 1 * 3 X
Expression Application Type Value Prepared value  Execution point  Address  Comment
= & PLC_PRG.ML300_read_write_0 Controller_1. Application  ML300_read_write Cydic Monitoring
4% Codesys_application 0K BOOL Cydic Monitoring
4 Timeout_cycles UINT 2 Cydic Monitoring
"4 Link_0K BOOL Cydic Monitoring
"§ Error_code INT 0 Cydic Manitaring
"% Config_conflict_error_count INT 0 Cydic Monitoring
+ " Config_conflict_errors ARRAY [0..19] OF DINT Cydic Monitoring
@ Max_timeout_cycles UINT 0 Cydic Monitoring
@ API_version_ml300 UDINT 16777216 Cydic Monitoring
@ API_version_lib UDINT 16777216 Cydlic Monitoring

« ltis also possible to change the values of some variables using this watch window.
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3.6.4 Write and force variables

Some variables in your program can be changed while the program is running. To change the value of the variables in your
program, first prepare a new value for the variable. Then Write or Force the prepared value to the program.

Preparing variables
To change the value of a variable, you must first prepare a replacement value. The new value for the variable is stored in the
Prepared value column. The new variable remains in the Prepared value column until the user chooses to Write or Force the

prepared value to the variable. You can prepare multiple variables and Write or Force all of the prepared values at the same
time.

To prepare a variable of the type INT, DINT, UINT, or STRING:

1. Double-click on the field in the Prepared value column.
2. Enter the new value.
3. Press the Return key or click outside the field.

The Prepared value is ready to be written or forced to the program.

To prepare a variable of the type BOOL:

1. Click on the field in the Prepared value column until the desired value appears.
The Prepared value is ready to be written or forced to the program.

Figure 3.8 Example of a UINT and BOOL prepared value

PLC_PRG X -
Controller_1.Application.PLC_PRG

Expression Type Walue Prepared value  Address Comment E
= @ ML300_read_write_0 ML300_resd_write B8]

4% Codesys_application_OK BOOL

4% Timeout_cycles LINT 2 1

P& Link 0K BOOL FALSE

"# Error_code INT 0

“# Config_conflict_error_court  INT 0

+ " Config_conflict_errors ARRAY [0..15] OF D...

@ Max_timeout_cycles UINT 0

@ APL version_ml300 UDINT 16777218

& APL version_lib UDINT 16777216

Writing variables

When you Write a prepared value to the program, the variable updates during the next run cycle. The new value can be
updated immediately by the program during the next run cycle.

Follow these steps to Write a new variable value to the controller:

1. Prepare the variable value(s).
2. Select Debug > Write values.
e Alternatively press Ctrl + F7.
3. The Value column updates and shows the prepared value.
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PLC_PRG X -

Controller_1.Application.PLC_PRG

Expressicn Type Yalue Prepared value  Address Comment E
= @ ML300_read_write_0 ML300_read_write I:l
4% Codesys_application 0K BOOL
4% Timeout_cycles UINT 1
"4 Link_OK BOOL
"# Error_code INT ]
"% Config_conflict_error_count  INT 0
+ & Config_conflict_errors ARRAY [0,.19] OF D...
@ Max_timeout_cycles UIMT 0
@ API wversion_ml300 UDINT 16777216
. @ API_version_lib UDINT 16777216

Some variables cannot be updated. Typically such variables receive their input from a different source. If you attempt to
Write a new value to such a variable, then the variable value remains unchanged.

Forcing variables

When you Force a prepared value to the program, the variable updates during the next run cycle. The forced value remains
unchanged in the value column, until it is unforced.

Forced variables remain in the system until unforced by the user. The user always receives a warning, when there are
forced variables remaining in the application when logging out.

Follow these steps to Force a new variable value to the controller:
1. Prepare the variable value(s).
2. Select Debug > Force values.
a. Alternatively press F7.
3. The Value column updates and shows the forced values.

e The G icon to the left of the value indicates that the variable is a forced variable.

PLC_PRG X -
Controller_1.Application.PLC_PRG

Expression Type Value Prepared value = Address Comment E
= @ ML300_read_write_0 ML300_read_write I:l
4% Codesys_application 0K BOOL
4% Timeout_cycles IJINT o 1
K@ Link_0OK BOOL o FALSE
"#& Error_code INT ]
P& Config_conflict_error_count  INT 0
+ "# Config_conflict_erroms ARRAY [0..19] OF D...
& Max_timeout_cycles UINT 0
@ API_version_ml300 UDINT 16777216
. @ APL_version_lib UDINT 16777216

Some variables cannot be updated. Typically such variables receive their input from a different source. If you attempt to
Force a new value to such a variable, then the value in the Value column changes to appear as if it is forced, but any
outputs connected to it will show the original value.
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4. Function blocks

4. Version function block

411 Introduction

Version function blocks allow you to read the version numbers of the software on the controller and the software on the
hardware modules that are installed on the controller. The version function blocks are only able to read this information from
the controller that is running CODESYS.

There are three version function blocks:

e \ersions
e Card_info
o Software_info

The Versions function block gives a basic overview of the controller and the controller software, and sends the additional
software version information to the Card_info and Software_info function blocks.

The Versions function block must be included in your program when you use the Card_info and Software_info function
blocks.

The Card_info function block gives information about the location and the software version that is installed on the selected
hardware module.

The Software_info function block gives information about the software version of the different software that is installed on
the controller that is running CODESYS.

41.2 Add aversion function block
You must always add a Versions function block when you add a Card_info and/or Software_info function block.
Follow these steps to add a version function block (for example, Card_info function block) to your program:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices v I X PLC_PRG X w || ToolBox -~ 1
=5 Praject! - 1 PROGRAM PLC_FRG - CFC
= [ Controller_1 (Multdine 300PCM3.1f | = = VAR 0O h Paointer
=Bl pLC Logic 3 ML300_read write_0: ML300_read write; % Control Point
h L 4 END VAR
=7 Application - = Input
m Library Manager 100 % @\ = Qutput
PLC_PRG (FRG) - - I Box
= @ Task Configuration ML300_read_write_0 — w= Jump
=g MainTask ML300_read_write: = Label
@ PLC PRG TRUE Codesys_application_OK Link_OK = Return
- Timeout_cycles Error_code .
Config_conflict_error_count W Composer
Config_conflict_errors TE Selector
= Comment
== Connection Mark - Source
72, = Connection Mark - Sink
: 4F Input Fin
< > F Output Pin
o |Z%Devices 0 Pous k|4 QA 100 % |[EA| | < »

2. Select ??? in the Box and then select IZI to open the Input Assistant window:
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3. Go to Categories > Functionblocks > MULTILINE_300 > Version and select the version function block you want to add:
* For example, Versions or Card_info.

Input Assistant

Text search Categories

Functionblodks
Module Calls
Keywords

Conversion Operators

& Mame

+

{} _3s5_LICENSE
{} MULTILINE_300
+ EJ Main

= [ﬁ\-’ersiun

|card_info

Software_info
Versions

{} MULTILINE_300_GPC_GENSE...

{} MULTILINE_300_I0
{} standard

Type
Library

Library

FLINCTION BLOCK

27 DAL T
WL FLA .

AL
A,

Structured view

e Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare

the variables as they are shown:

Auto Declare

Scope:
VAR

Object:

Flags:

[ ]coMSTANT
[ |RETAIN

| PERSISTENT

PLC_PRG [Application]

>
MName: Type:
v Card_info_0 Card_info el
Initialization: Address:
Comment:
(04 Cancel

5. After connecting the inputs and/or outputs of the version function block in your program it is ready to be downloaded to

the controller:
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PLC_PRG X ~ | ToolBox ~ 1

1 PROGRAM PLC_FRG - CFC
- - VAR 55| k Pointer
3 ML300_read_write_0: ML300_read write; *} Control Point
4 Card_info 0: Card info;
_ N - - _ = = Input
5 Versions_0: Versions;
€ END VAR = Qutput
- IF Box
= Jump
100 % @ = Label
-
ML300_read_write_0 T =L <= Return
ML300_read wmie 4 Composer
TRUE +—Codesys_application_OK Link_0OK I Selector
2 F—Timeout_cycles Error_code e —
Config_conflict_error_count
Config_conflict_errors == Connection Mark - Source
= Connection Mark - Sink
4'F Input Fin
Versions_0 o Card_info_0 E Qutput Pin
Versions — Card_info
—{Update Busy— —{Card Rack]
Done— Card_list Slot
Product_name — Version
Version— Revision
Revision— MName_text_id
REST_wersion— Pretty_name
Number_of_cards —
Mumber_of_softwares —
Card_list
Software_list—
o k| 100 % A | € >

More information
See ML 300 CODESYS projects, Download the application to the controller for more information about how to
download and run your program on an ML 300 controller.

41.3 Card_info function block overview

Card_info function blocks can be added to a program to read additional information about specific modules that are
installed on the controller. Card_info function blocks can be used to:

¢ Read the location of the module.
¢ Read the version number of the module software.
¢ Read the name of the module.

Figure 4.1 Card_info function block example
Card_info_0 '
Card_info —
—Card Rack—
—Card_list Slot —
Version —
Revision—
MName_text_id —
Pretty_name —
Table 4.1 Card_info function block input and output overview

Input /
m_

Select the module number of the module that you want to read version
Card Input UINT information from.
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Input /
m_

Card_list

Rack

Slot

Version

Revision

Name_text_id

Pretty name

Input

Output

Output

Output

Output

Output

Output

Card_version_list

INT

INT

STRING

STRING

DINT

STRING

The input must be greater than zero, and must not be more than the
number of cards in the rack.

The number of modules installed in the rack can be read from the
Number_of_cards output on the Versions function block.

This input reads the card version information from the controller.

This input must be connected to the Card_list output on the Versions
function block in order for the Card_info function block outputs to output
data.

This output displays the rack number where the module is installed.

This output displays the slot number where the module is installed in the
rack.

This output displays the version number of the software installed on the
module.

This output displays the revision number of the version of the software
installed on the module.

This output displays the text id that the controller uses to display the
module name.

You can also see the name of the module in the Pretty name output.

Contact DEIF Service and Support if you require a document that you can
use to look up the module name associated to the ID.

This output displays the name of the module.

41.4 Software_info function block overview

Software_info function blocks can be used to read the version numbers of the controller software.

Figure 4.2

Software_info_0

— Software
Software_list

Software_info

Version
Revisicn
MName_text_id
Pretty_name

Table 4.2

Software

Input

UINT
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Software_info function block input and output overview

Input /
m_

Select the software of the controller that you want to read version
information from.

The input must be greater than zero, and must not be more than the
number of software in the controller.
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Software_list  Input Software_version_list
Version Output STRING
Revision Output STRING

Name_text_ID Output DINT

Pretty_name  Output STRING

Input /
m_

The number of software can be read from the Number_of_softwares
output on the Versions function block.

This input reads the version information of the selected software from
the controller.

This input must be connected to the Software_list output on the
Versions function block in order for the Software_info function block
outputs to output data.

This output displays the version number of the selected software that is
installed on the controller.

This output displays the revision number of the version of the selected
software that is installed on the controller.

This output displays the text id that the controller uses to display the
selected software name.

You can also see the name of the selected software in the Pretty name
output.

Contact DEIF Service and Support if you require a document that you
can use to look up the module name associated to the ID.

This output displays the name of the selected software.

41.5 Versions function block overview

The Versions function block collects the version information of the controller hardware modules and controller software,
and prepares it to be displayed by the Card_info function block and the Software_info function block. The Versions
function block also collects and displays the following controller information:

¢ Product name.

« Application software version.

* Application software revision.

e REST interface version.

+ Number of modules installed on the controller.
« Number of software installed on the controller.

Figure 4.3 Versions function block example

Wersions_0 =
Versions —
—Update Busy—
Daone —

Product_name
Wersion—

Revision—

REST _wersion—
MNumber_of_cards —
Mumber_of softwares —
Card_list—
Software_list—
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Table 4.3 Versions function block input and output overview

Input /
__

When this input is set to TRUE, the output information is
Update Input BOOL updated. The update only happens once for each time the
input is toggled from FALSE to TRUE.

When this output is TRUE, the version information is being

updated.

Busy Output BOOL
When this output is FALSE, the version information is not
being updated.

When this output is TRUE, the version information update
complete.

Done Output BOOL When this output is FALSE, the version information the
version information is being updated, or the version
information has not been updated since the program was
started on the controller.

This output displays the controller product type, for example

Product_name Output STRING GPC 300 or PPU 300.

Version Output STRING This output d|§p!ays the software version of the application
software that is installed on the controller.

Revision Output STRING This output d|§plays tr.we.reV|S|on of the of the application
software version that is installed on the controller.

REST version output STRING This output displays the version of the REST interface on the

controller.

This output displays how many modules are installed on the
Number_of_cards Output INT controller. A module can for example be a power supply
module 3.1 (PSM 3.1).

This output displays how many software types are installed
Number_of_softwares Output INT on the controller. A software type can for example be the
controller application software.

This output is used to send the version information of the
installed hardware modules to the Card_info function block.

Card_list Output Card_version_software . o
This output must be connected to the Card_list input on the

Card_info function block in order for the Card_info function
block outputs to output data.

This output is used to send the version information of the
installed software on the controller to the Software_info
function block.

Software_list Output Software_version_list

This output must be connected to the Software_list input on
the Software_info function block in order for the
Software_info function block outputs to output data.

4.2 1/O function block
4.21 Introduction

I/O function blocks provide a useful interface in your program to the hardware terminals on the ML 300 controller.
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The digital and analogue input values allow you to read the terminal value as measured by the controller, and use the value

in your program.

Similarly your program can write the output values to digital and analogue output terminals on the controller, which can for
example, be used to control equipment on the switchboard. An example can be a digital output on the controller that is
connected to a warning light on the switchboard.

To use these I/O function blocks, you must:

aor W

Run the program.

Download the program on the controller.

4.2.2 Add an /0O function block

Add the I/O function block to the CODESYS program.
Assign the required inputs to the function block.

Assign the CODESYS I/O to a free terminal on the controller.

Follow these steps to add an I/O function block to your application:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices

*» o X

=] Profect]

<

-

= m Controller_1 (Multidine 300 PCM3.1
=B pLC Logic
=1} Application

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& MainTask
& pLC_PRG

. =% Devices D

POUs

PLC_PRG

x

1 PROGEAM FLC FRG

= 2 WAR

ML300_read write_0: ML300_read write;

4 END VAR

TRUE

ML300_read_write_0

-

ToolBox -~ I

.
B

100 % |[E}
"l

ML300_read write

Codesys_application_OK
Timeout_cycles

Link_OK

Error_code
Config_conflict_error_count
Cenfig_conflict_errors

k[-HQ) [ 100% B

-

CFC

k Pointer
. Control Point
= Input
= Qutput

h:F Box

= Jump

= Label

= Return

I Composer

TE Selectar

= Comment

== Connection Mark - Source
= Connection Mark - Sink

IF Input Pin
F Qutput Fin

2. Select ??? in the Box and then select El to open the Input Assistant window:

779

e

3. Go to Categories > Functionblocks > MULTILINE_300_IO and select the input or output you want to add:

Multi-line 300 CODESYS guidelines 4189341175C EN

Page 49 of 90



Input Assistant

Textsearch Categories

Functionblocks

Module Calls
Keywords

Conversion Operators

& Mame

+- 4} _35 LICENSE
+- {4} MULTILINE_300

+- 4} MULTILINE_300_GPC_GENSET_GB

= {} [MULTILINE_300_ID

= EJ Inputs
Analogue_input
Digital_input
=2 outputs

Analogue_output

Digital_output
+-{} standard

Type

Library
Library
Library

Library

PETTAWE BT Wk
FLNCTION BLOCK

PETTAWE BT Wk
FLNCTION BLOCK

PETTON B R
FUNCTION BLOCK

T,

A O T
L L Sy 'E_E'_LJL."’.'

Library

MudE-fne 300 1O, 1.0...

Structured view

Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare

the variables as they are shown:

Auto Declare

Scope:
VAR

Object:
Main [Application]

Flags:

[ ]cONSTANT
[_|RETAIN

[ | PERSISTENT

X
Name: Type:
" Digital_input_0 Digital_input w || o=
Initialization: Address:
Comment:
(04 Cancel

5. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the /O_index input:
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PLC_PRG X
PROGRAM PLC_PRG
VAR

LI I

s END VAR

ML300_read write_ 0: ML300_read write;
Digital input_0: Digital_ input;

-

ML300_read_write_0

TRUE —Codesys_application_OK Link_OK
2 —Timeout_cycles Error_code

ML300_read wmie

Config_conflict_error_count
Config_conflict_errors

Diigital_input_0
Digital_input
10_index Value
—(Name
—Update_name_index

O

100 % |ER

k|- | 100% @R

ToolBox

CFC
k Pointer
» Control Point

|m— Input

= Qutput
IF Box

= Jump

= Label
= Return
I Composer
T selector
= Comment

== Connection Mark - Source
== Connection Mark - Sink

IF Input Pin
47F Output Pin

6. Select ??? in the Input and then select El to open the Input Assistant window for the Input:

I

7. Go to Categories > Variables > MULTILINE_300_IO > Enums > E_IO_INDEX and select the index number of the input (0

to 39):

Input Assistant

Text search Categories

pd

Variables

Structured view

e The IO_index value must be unique for the I/O type in your application.

e Select OK.

& Mame

+

+

+

+

{} BPLog
# Digital_input_0
@ 10Config_Globals
{} 105tandard
§ ML300_read_write_0
{} MULTILINE 300
{} MULTILINE 300_GPC_GENSET_GB
{} MULTILINE_300_I0
=--|Z) Enums
= % E_I0_INDEX

#7|e_10_INDEX_0

=P e_TO_INDEX_1

=P e_T0_INDEX_10
=F e_TO_INDEX_11
2F e_T0_INDEX_12

Address &

CONSTANT £_TQ_INDEY

Filter:

Mone

8. Optional: Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Name
input, and one to the Update_name_index input:
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PLC_PRG X ~ | | ToolBox ~

= 2 VAR ~ = CFC
3 ML300_read write 0O: ML300_ read write: o k Fointer
: Digital input 0: Digital input; 1 Contral Point
new_name: WSTRING:
€ update_name: BOOL; L et
7 END VAR 100 % |G v = EIa
— IF Box
~
ML200_read_write_0 - = i e
ML300_read_write = = Label
TRUE —Codesys_application_OK Link_OK = Return
2 —Timeout_cycles Error_code 4II Composer
Config_conflict_error_count It Selector
Config_conflict_errors P

== Connection Mark - Source

Diigital_input_0 =
| e 10_INDEX 0 }_I_ Digital_input = Connection Mark - Sink
10_index Value IF Input Pin
[ newname |———Name  Output Pin

Update_name_index
update_name }—I
R KA [ 100% B v | € >

« To assign a fixed name to the I/O, type the name must be surrounded by double quotation marks.
o For example, to rename the I/O with IO_INDEX O to Procedure 1, select ??? in the Input, type "Procedure 1" and
press Return on your keyboard. The new name is only visible on the controller after it is written to the controller
using the Update_name_index input.

« To assign a variable to the I/O Name input:
a. Select the input that is connected to the Name input.
b. Type the variable name (for example, new_name) and press Return on your keyboard.
c. Select OK to declare the variable as it is shown.

NOTE To rename an I/O that has a variable assigned to the Name input you must set the variable value to the
name that you want to display, then write the new name to the controller using the Update_name_index
input.

o If you connect an input to the Name input, you must also add a variable to the Update_name_index input. This is used
to write the selected name to the controller.

9. The I/O function block has been added to the project and can be assigned in the ML 300 controller after the application
is downloaded to the controller.

4.2.3 Assign a CODESYS I/O function in the controller

To see the custom CODESYS I/Os in the controller:

1. The POU containing the 1/O function block must be added to MainTask in the project tree.
2. The program must be downloaded to the controller.

3. The program must have run at least once.

More information
See ML 300 CODESYS projects, Download the application to the controller for more information about how to
download and run your program on an ML 300 controller.

Follow these steps to assign the CODESYS I/O function block to a controller terminal:
1. Use PICUS to log on to the ML 300 controller to which the I/O is assigned, and go to Configure > Input/output:
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A B

Connect Live data Supervision Alarms Log Configure

Slot 1, terminals 3, 4 | Digital output

MName Sfatus OK Rename
Relay setup Alarms | Functions
Coil state Normally de-energised hd
NO

o
PSM3.1, Slot 1
State/Value  Terminal(s) Mame Type Function

Status OK yes(1) Function I_I
True 5,6 Any alarm DO yes(1)
True 7.8 Hom 1 oo yes(1) Coil I I

NO Circuilt I I

=

Pl > Save

2. Select a hardware module where you want to configure the I/O and select an unused terminal:
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Controller rack

MLLTILINE 308

g g N
IOM3.1, Slot 3
State/Value Terminal{s) MName Typ
False 1,23 GB close |~
False 4 5.6 GB open |
Falze 7,89 10N out 3 |
Falze 10, 11, 12 100 out 4 |
True 13. 23 GEB open 1
False 14, 23 GB closed |
Falze 15, 23 GB =hort circuit |
True 16, 23 Acknowledge all alarms |
False 17, 23 GB close 1
False 18, 23 GB open |
Falze 19, 23 Activate inhibit 1 1

rue 20,23 IOMin &

. £ ¥

« For example, if you want to configure a digital input, then select an IOM3.1 module.
3. Go to Functions > Local > CODESYS and select the I/O that you configured in the CODESYS program.

Slot 3, terminals 15, 23 | Digital input

Mame The first input Rename

=

3 Engine A
¥ Regulators
3 Breakers
¥ Alarm system
+ Local
» Mode
+ CODESYS
H The first input
CODESYS digital input
CODESYS digital input

e The CODESYS I/O is in the position you set under IO_index + 1. For example, if the IO_index is set to O, then the I/O is
located in position 1 of the CODESYS list for that I/O.

« If you cannot see the configured CODESYS parameters in the I/O page in PICUS:
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o Refresh the page in PICUS.
o Check that the CODESYS Update_name_index for the 1/O has been toggled from FALSE to TRUE.
4. Select Save, and then select Write from the right side panel.

5. The CODESYS I/O is configured to a terminal on the ML 300 controller. The controller can now send the measured value
of an input terminal to the CODESYS program, or send the value from the CODESYS program to the output terminal of
the controller.

4.3 Standard ML 300 functions
4.31 Introduction

You can assign ML 300 input and output functions to function blocks in CODESYS. This allows you to program additional
logic to customise your controller application. By assigning some functions to the CODESYS program, you are also able to
reduce the number of physical terminals that need to be connected on the controller.

The ML 300 function blocks are divided into four groups:

e Alarms

e Functions

e Live data

e Parameters (It is only possible to read parameter values on marine controllers, for example PPU 300.)

Alarm function blocks contain an overview of the alarm status, some alarm parameter settings, and the ability to
acknowledge and unlatch alarms.

Functions function blocks contain a variety of functions. These functions include commands that can be sent to the
controller, status of the controller, controller alarms and functions, and inter-controller communication.

Live data function blocks contain on overview of the immediate actual values that the controller receives from
measurements.

Parameter function blocks contain parameter overviews for alarm and controller functions. The parameter function blocks
are divided into a read-only function block to read the state of the parameter, and a write function block to change
individual settings for a specific parameter.

The function paths for the standard ML 300 functions are the same as used in other ML 300 controller interfaces, for
example PICUS. The function name includes the path used to navigate to the function.

4.3.2 Add standard ML 300 functions function blocks
Follow these steps to add a standard ML 300 function function block to your program:

1. Drag a Box from the ToolBox to the implementation part of the working area:
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Devices * 3 X

=] Profect] -
= m Controller_1 (Multidine 300 PCM3.1
=B pLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& MainTask
& pLc_PrG

< >

=% Devices D POUs

ToolBox -~ I

PLC_PRG X -
1 PROGEAM FLC FRG =
2 VAR l:l
3 ML300_read write_0: ML300_read write;
4 END VAR
100 % |[E}
-
=
ML300_read_write_0
ML300_read write
TRUE Codesys_application_OK Link_OK
Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors
222
k+1Q) | wo% B <

CFC
k Pointer
. Control Point
= Input
= Qutput

m: Box

= Jump

= Label

= Return

I Composer

TE Selectar

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

J7F Output Pin

2. Select ??? in the Box and then select IZI to open the Input Assistant window:

779

3. Go to Categories > Functionblocks > [Controller library] and select the function you want to add:
For example, Functions > Alarm_system > Command > Alarm_system_Command_Acknowledge_all_alarms.

Input Assistant x
Textsearch Categories
Functionblodks & DMName ~
Module Calls fY 35 LICENSE
Keywords {} MULTILINE 300
Conversion Operators {} MULTILINE 300_GPC_GENSET GB
+- ) Alarms
=) Functions
= -1 Alarm_system
+--|J) additional_fundicns
Alarm_system_State
=~I2) Command
|Ala rm_system_Command_Acknowledge_all albrms
Alarm_system_Command_Reset_all_latched abmms
+- ) Inhibits
+-I2) alarms
+ -2 Breakers
+-IZ) Busbar o
>
Structured view
Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:
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Auto Declare X

Scope: MName: Type:
VAR e Alarm_system_Command_Acknow|  |Alarm_system_Command | =

Object: Initialization: Address:

PLC_PRG [Application] v

Flags: Comment:
[ CONSTANT
[ |RETAIN

[ | PERSISTENT

(84 Cancel

5. After connecting the inputs and/or outputs of the standard function in your program it is ready to be downloaded to the
controller:

PLC_PRG X + || ToolBox > I
1 PROGRAM FPLC FRG P - CFC
B - 5= k Pointer
3 ML300_read write 0: ML300_read write; 1 Contral Point
4 Digital input_0: Digital_ input; S
=
5 Alarm system Command Zcknowledge_all alarms 0: Alarm system Command Acknowle L5
€ Lck alarms button: BOOL; = Output
7 END VAR 100 % @ W IF Box
< > W= Jump
-
ML300_read_write_0 - = Label
ML300_read write = Return

TRUE —Codesys_application_OK Link_QOK I Composer
2 —Timeout_cycles Error_code
- - fIE Select:
Config_conflict_error_count Fector

Caonfig_conflict_errors = Comment

== Connection Mark - Source
== Connection Mark - Sink
Alarm_system_Command_Acknowledge sll_alarms_0 — IF Input Pin
Alarm_system_Command_Acknowledge_all_alarms & Output Pin

[ Ack_alarms_button ——Acknowledge_all_alarms

h|-4|Q |10 BR] < >

More information
See ML 300 CODESYS projects, Download the application to the controller for more information about how to
download and run your program on an ML 300 controller.

4.3.3 Function conflicts

When an ML 300 function that is already assigned to the controller is configured in the CODESYS program that is running
on the controller, a conflict occurs. This conflict sets the Link_OK output on the ML 300 function block in the program to
FALSE, which prevents the application from running on the controller.

If there is a configuration conflict, or if CODESYS tries to write a value to the controller that is out of range, then the
controller also activates a warning alarm.
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Figure 4.4 Example of the CODESYS configuration conflict alarm in PICUS

Alarm

CODESYS configuration conflict
DG 1

Value: - @ ®

Action: Warning GotoAlarm  Close

To resolve the conflict you can:
* Remove the conflicting ML 300 function from the CODESYS program, and update the application on the controller.

* Remove the conflicting I/O function from the controller, and perform a warm reset of the CODESYS application.

More information
See ML 300 CODESYS projects, Add the ML 300 function block, ML 300 function blocks' inputs and outputs for
more information about how to use CODESYS to see which function is causing the conflict.

Warm reset
To perform a warm reset, select Online > Reset warm.

File Edit Wiew Project Build | Online

Login Alt+F8
¥ Logout Cirl+Fa

Create boot application

Download

Online Change

Source download to connected device

Multiple Download. ..

Reset warm

Reset cold

Reset origin

Simulation

Security b

Operating Mode k

After performing a warm reset of the CODESYS program, you must start the CODESYS application again for the application
to run on the controller.
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4.3.4 Alarm function block overview

Alarm function blocks are added to the working area in the same way as other standard ML 300 functions function blocks.
The parameters of an alarm cannot be changed with an alarm function block. The parameters of an alarm can only be
updated using a parameter function block for the corresponding alarm. Alarm function blocks can be used to:

+ Acknowledge alarms

« Unlatch acknowledged latched alarms

¢ Read the status of the alarm

« Read some alarm parameters

Figure 4.5 Alarm function block example

Local_Mode_Not_in_Remote_mode 0 —;

—Acknowledge

Local_Mode_MNot_in_Remote mode '—

Reset_latch Timer_is_running —
Timer_remaining —

Reset_hysteresis

Alarm_counter

State —

Walue_actusl
Inhibited
Set_point —

Enabled —
Alarm_action

Table 4.4 Alarm function block input and output overview

Input /
m_

Acknowledge Input
Reset_latch Input
State Output

Timer_is_running Output

Timer_remaining Output

Value_actual Output
Inhibited Output
Set_point Output

Reset_hysteresis OQutput

Enabled Output

BOOL

BOOL

E_ALARM_STATE

BOOL

TIME

REAL

BOOL

REAL

REAL

BOOL
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When this input receives a true signal, the unacknowledged alarm is
acknowledged. If the alarm is not present in the controller, or if the
alarm has already been acknowledged, then nothing happens.

When this input receives a true signal, the acknowledged and latched
alarm is unlatched. If the alarm is not present in the controller, or if the
alarm has not yet been acknowledged, then nothing happens.

This output displays the current state of the alarm.

When this output is true, the alarm timer is running and the alarm has
not been triggered on the controller.

This output displays the time remaining before the alarm is activated
on the controller.

This output displays the measured value of the alarm. When the
measured value is above the set point the alarm delay timer is
activated. When the timer expires the alarm activates.

When this output is true, the alarm is inhibited and does not activate
when the activation parameters are fulfilled.

This output displays the set point at which the alarm activates. If the
alarm does not have a set point, the value is zero by default.

This output displays the reset hysteresis value of the alarm.

When this output is true, the alarm is enabled in the alarm
parameters. When this output is false, the alarm is not enabled in the
alarm parameters.
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Input /
m_

This output displays the alarm action that the controller performs

Alarm_action Output E_ALARM_ACTION when the alarm activates.

This output counts the number of times the alarm appeared in the
alarm list of the controller.

Alarm_counter Output UDINT
The alarm counter only increases if the alarm was not present in the
alarm list when the alarm activates.

4.3.5 Parameter function block overview

NOTE To comply with the regulations from Marine Class societies, it is not possible to write parameters to the controller if
the controller is designed for marine applications (for example, PPU 300).

Parameter function blocks are added to the working area in the same way as other standard ML 300 functions function
blocks. Parameter function blocks are divided into two groups:

» Read configuration function blocks.
« Configure function blocks (not available on marine products).

Read configuration function blocks

Each controller function with configurable parameters (including alarms), has a function block to read the function's
parameter configuration. The read configuration function block is located under Categories > Functionblocks > [Controller
library] > Parameters > [Function path].

[Controller library] is the ML 300 library for the controller that you are running CODESYS on, for example
MULTILINE_300_PPU_DG. [Function path] is the location of the function's or alarm's parameters as described in the
designer's handbook for the product.

Figure 4.6 Alarm and controller function read configuration function block examples

Parameters_Test_functions_Lamp_test Lamp_test 0
Parameters_Test_functions_Lamp test Lamp test
Activate
Duration
Colour_cycle_time

Parameters_System_Maonitoring_Duplicate_controller_ID 0 —
Parameters_System_Monitoring_Duplicate _controller_ID
Set_point

Configuration

Configure function blocks

To comply with the regulations from Marine Class societies, parameter configure function blocks are not available if the
controller is designed for marine applications (for example, PPU 300).

Each controller function with configurable parameters (including alarms), has a function block for each parameter to
configure each configurable function of the parameter. For example, Lamp test has three configurable parameters:

e Activate
e Duration
e Colour cycle time

Each of these configurable parameters has a function block associated to it to change the parameter value. The configure
function block always contains two inputs: Write and the configurable parameter.

The Write input is used to write the parameter value of the configurable parameter to the controller. This input is a pulse,
and only writes the new value to the controller when the input changes to TRUE. If Write remains TRUE and the parameter
value updates, the updated value is not written to the controller. To write the new value to the controller, Write must first be
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changed to FALSE, and then back to TRUE to write the value to the controller. If a value is written to the controller that is
not acceptable, for example an out of range value or a non-configurable parameter, the controller activates the CODESYS
configuration conflict alarm.

The configurable parameter depends on the selected parameter function block for the controller function. This input stores
the new parameter value until Write changes from FALSE to TRUE.

The configure function blocks are located under Categories > Functionblocks > [Controller library] > Parameters >
[Function path] > Configure.

[Controller library] is the ML 300 library for the controller that you are running CODESYS on. [Function path] is the
location of the function's or alarm's parameters as described in the designer's handbook for the product.

Figure 4.7 Configure function blocks for Lamp test

rParameters_Test_functions_Lamp_test_Lamp_test_Colour_cycle_time_0
rParameters_Test_functions_Lamp test Lamp test Colour_cycle time =
nirite:
Colour_cycle_time

diFarameters_Test_functions_Lamp_test_Lamp_test_Activate 0 —
diParameters_Test_funchions_Lamp_test Lamp_test Activate ' —|
Wit
Activate

rParameters_Test functions_Lamp_test_Lamp_test Duration 0 —
rParameters_Test_functions_Lamp test Lamp test Duration '—
—{\irite

Duration

Array inputs and outputs
Alarm parameter function blocks can contain array inputs or outputs. Array inputs and outputs are used for the Inhibit and
Configuration parameters.

To read the individual bit values of the array in a read configuration function block, a Selector element is required. Follow
these steps to add and configure the Selector element:

1. Drag the Selector element from the Toolbox to the working area.
2. Connect the input of the Selector element to the Inhibit or Configuration output of the read configuration function block.

PLC_PRG X w || ToolBox v R
1|  PROGRAM PLC_PRG " = @R
= 2 VAR =z & Pointer
3 ML300_read write 0: ML300_read write; 1 Control Point
4 Parameters_System Monitoring Duplicate controller ID 0: Parameters_System Monjro=sdino Dnr
END VAR 100 % |[&R v = Input
< > = Qutput
F-
ML300_read_write_0 - - 3 Box
ML300_read write = = Jump
TRUE Codesys_application_OK Link_OK = Label
Timeout_cycles ~ Ermor_code M T
Conﬁg_oonﬂlc‘t_erl.'or_oount 4l Composer
Config_conflict_errors
T selector
Parameters_System_Monitoring_Duplicate_controller_ID_0 —, = Comment
Parameters_System_Monitoring_Duplicate_controller_ID'—{ == Connection Mark - Source
Set_point — = Connection Mark - Sink
-
’m'on—b"fp? B IF Input Pin
Inhibit — e
Configuration 272, - P OutputHin
e 100 % |ER | < >

3. Select ??? in the Selector and then select IZI to open the Input Assistant window for the Selector.

4. Go to Categories > Structured types > [Controller library] > Parameters > _Types and select the same parameter as
the output that you connected the Selector element to.
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Input Assistant x

Textsearch Categories

Structured Types &  MName

+- 4} InStandard
+- 4} MULTILINE_300
=- 4} MULTILINE_300_GPC_GENSET_GB
= 2| Types
OI;Conﬁguration
% Inhibit
+-IJ) Alarms
+- |2 Functions
+-|J) Live_data
+- ) Parameters
+-{} MULTILINE_300_I0
+-{} standard

Structured view

e Select OK and then press Return.
5. You are now ready to connect outputs to the Selector element.
* The output variables of the Selector element must be declared as Boolean.

PLC_PRG X ~ | | ToolBox - I
1 PROGRAM PLC PRG IS - CFC
= 2| vam =z & Pointer
3 ML300_read write 0: ML300_read write; 1 Control Point
4 Parameters_System Monitoring Duplicate controller ID 0: Parameters_System Monjro=sdino Dnr
S END VAR 100 % |[&R v = Input
< > = Output
F-
ML300_read_write_0 - & Box
ML300_read write = Jump
TRUE (Codesys_application_OK Link_OK = Label
Timeout_cycles . Error_code P mer
CDHﬁg_DDnﬂIC‘t_EI’I:DI’_DDLII‘It 4 Composer
Config_conflict_errors
T Selector
Parameters_System_Monitoring_Duplicate_controller_ID_0 — = Comment
Parameters_System_Monitoring_Duplicate_controller_ID'—| == Connection Mark - Source
Set_point - Configurat ~ Emable |- == Connection Mark - Sink
A{:‘tlon_ty.'pfa — Trigger_level |- FF Input Pin
Inhibit — Auto_acknowledge —
Configuration Latch HIERONEED
Action_suppressed
e 100 % &R | < >

To write values to the individual bits of the array in a parameter configure function block, a Composer element is required.
Follow these steps to add and configure the Composer element:

1. Drag the Composer element from the Toolbox to the working area.

2. Connect the output of the Composer element to the Inhibit or Configuration input of the parameter configure function
block.
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PLC_PRG X ~ | | ToolBox - I

2| vam ~ = CFC
3 ML300_read_write_0: ML300_read write; 0O K Pointer
4 diParameters_System Monitoring Duplicate_controller ID Configuration 0: diParameters_Sys 1 Control Point
5 END VAR
- 100% @R v = Input
< > = Output
F-
ML300_read_write_0 - & Box
ML300_read write = Jump
TRUE (Codesys_application_OK Link_OK = Label
Timeout_cycles Error_code P mer
CDnﬁg_DDnﬂIC‘t_eI'II'DI'_DDLII'It 4l Composer
Config_conflict_errors
?E Selector
diParameters_System_Monitoring_Duplicate_controller_|D_Configuration_0 Insert a composer element
diParameters_System_Meonitoning_Duplicate_coniroller_ID_Configuration == Connection Mark - Source

—write == Connection Mark - Sink

2
otaials orng on IF Input Pin
47F Output Pin

h|4Q 0% &)< >

3. Select ??? in the Composer and then select IZI to open the Input Assistant window for the Composer.

4. Go to Categories > Structured types > [Controller library] > Parameters > _Types and select the same parameter as
the input that you connected the Composer element to.

Input Assistant >
Textsearch Categories
Structured Types &  MName
+- 4} InStandard
+-{} MULTILINE_300
=4} MULTILINE_300_GPC_GENSET_GB
= 2| Types
“¢ Configuration
% Inhibit
+- ) Alarms
+- | Functions
+--|J) Live_data
+ ) Parameters
-4} MULTILINE_300_ID
+-{} standard
< >
Structured view
L]

« Select OK and then press Return.
5. You are now ready to connect inputs to the Composer element.
e The input variables of the Composer element must be declared as Boolean.
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s END VAR

PLC_PRG X -
= z| v "
3 ML300_read_write_0: ML300_read write;
4 diParameters_System Monitoring Duplicate_controller ID Configuration 0: diParameters_Sys D

ToolBox * 2

€ >
&
ML300_read_write_ 0
ML300_read write
Codesys_application_OK Link_0OK
Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors
diParameters_System_Monitoring_Duplicate_controller_|D_Configuration_0
3] diParameters_System_Meonitoring_Duplicale_coniroller_ID_Conhguration
—{Enable Configuration— nirite
—Trigger_level (Configuration
—|Aute_acknowledge
—|Latch
—|Action_suppressed
&[] |00 &R

= CRC
[N Pointer

*I Control Point

= Input

= Qutput

IF Box

= Jump

= Label

= Return

I Composer

T selector

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

47F Output Pin
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5. Extended ML 300 controller functionality

5.1 Create a multiple ring network

511 Introduction
The controllers communicate with each other to manage the system over the DEIF network (Ethernet network).

For communication redundancy, controllers can be connected in multiple rings if CODESYS is installed on the controllers. If
there is a network disruption or failure, the DEIF proprietary ring protocol changes the communication path within 100
milliseconds.

If you want to run a system with a multiple ring network, then you must configure each controller in the top ring as a Top
unit.

Figure 5.1 Example of a multiple ring network
Top ring
HHHE HHH H
LLLLLLL LLLLLLL LLLLLLL
e s fﬁﬂ 2 [< SN lflf &S
5 e
Bottom 3 3 L 3
ring . LLLLLLE
[~
1!’.2!&! : 2 1!’.!&!2 ‘lé!é]z 1.2&]2 1[11412
‘Emg HHH Huuﬁ HHHE ng HHHE
L L L L LLLI LLLLLL
[S<I B s [~ 5 # BE s

5.1.2 Requirements
To use multiple rings, the following conditions must be met:

« No display units in the network.
« Each controller that forms the top ring must have CODESYS installed.
« Each controller that forms the top ring must be configured as a Top unit.

5.1.3 Configure a Top Unit controller
Follow these steps to configure a controller as a Top unit:

1. Drag a Box from the ToolBox to the implementation part of the working area:
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Devices * 3 X

=] Profect] -
= m Controller_1 (Multidine 300 PCM3.1
=B pLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& MainTask
& pLc_PrG

< >

=% Devices D POUs

ToolBox -~ I

PLC_PRG X -
1 PROGEAM FLC FRG =
- 2 VAR l:l
3 ML300_read write_0: ML300_read write;
4 END VAR
100 % |[E}
-
=
ML300_read_write_0
ML300_read write
TRUE Codesys_application_OK Link_OK
Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors
222
k+1Q) | wo% B <

2. Select ??? in the Box and then select IZI to open the Input Assistant window:

779

CFC
k Pointer
. Control Point
= Input
= Qutput

m: Box

= Jump

= Label

= Return

I Composer

TE Selectar

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

J7F Output Pin

3. Go to Categories > Functionblocks > [Controller library] > Main and select the Network_unit function block:

Input Assistant x
Textsearch Categories
Functionblodks & DMName
Module Calls +-4} _35 LICENSE
Keywords =-{} MULTILINE 300
Conversion Operators =12 Main
ML300_read
ML300_read_write
ML300_write
|Netwnrk_uri:
+-[2) Version
+-{} MULTILINE_300_GPC_GENSET_GB
+-{} MULTILINE_300_I0
+-{} standard
P >
Structured view

[Controller library] is the library for the controller you are programming for. For example, MULTILINE_300_PPU_DG.

Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:
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Auto Declare X

Scope: MName: Type:
VAR e Metwork_unit_0 Metwork_unit el =

Object: Initialization: Address:
PLC_PRG [Application] w

Flags: Comment:
[ CONSTANT
[ |RETAIN
[ | PERSISTENT

(84 Cancel

5. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Network_unit input:

PLC_PRG X + ToolBox * 1
1| PROGRAM PLC_PRG AE]||= o
= 2 VAR == k Pointer
3 ML300_read write 0: ML300_read write; )
_ | _ _ - i Contral Point
4 Network unit 0: Network unit; ,—I@ | IR
_ 100 % Y] = lnpu
5 END VAR -
= Output
ML300_read_write D = oF Box
ML300_read_write — W= Jump

TRUE —Codesys_application_OK Link_OKH— = Label
2 FTimeout_cycles Error_code|— = Return

Config_conflict_error_count —

Config_conflict_errars|— A Composer
Tk Selector
Network_unit_0 ) = Comment
Network_unit == Connection Mark - Source
Metwork_unit == Connection Mark - Sink
IF Input Pin
4% Output Fin
. & HQ) [ 100% J&R]| < >

6. Select ??? in the Input and then select Izl to open the Input Assistant window.
7. Go to Categories > Variables > MULTILINE_300 > Enums > E_NETWORK_UNIT_TYPE and select e_TOP_UNIT:
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Input Assistant x
Textsearch Categories
Variables & MName
+-{} BPLog
+- i@ ToConfig_Globals
+- 4} Iostandard
+ - @ ML300_read_write_0
=4} MULTILINE_300
=) Enums
=% E_NETWORK_UNIT_TYPE
=F e_BASE_UNIT cc
2 e_NO_CHANGE ce
=F|e_TOP_UNIT oY
+-{} MULTILINE_300_GPC_GENSET_GB
+- {} MULTILINE_300_I0
+- @ Network_unit_0
< >
[+ structured view Filter: |Mone e
L]
e Select OK.
8. Download the program to the controller and run the program.
9. Power cycle the controller.
10. The controller is configured as a top ring controller and will function after the program has successfully run on the
controller and the controller has been power cycled.
PLC_PRG X « | | ToolBox -~ 0
1 PROGRAM PLC_PRG ~ - CFC
- = VAR B8] k Pointer
3 ML300_read write 0: ML300_read write; +b' I -
= - - - - ontrol Paint
4 Network_unit 0: Network unit;
5 END VAR 100 % |(& v = Input
A = Qutput
) L B
ML300_read_write_0 e IF Box
ML300_read wmie — = Jump
TRUE —Codesys_application_OK Link_OKH— Label
2 —Timeout_cycles Error_code|— = T
Config_conflict_error_count —
Config_conflict_errors|— ' Composer
Tk selector
Metwaork_unit_0 [: = Comment
Network_unit == Connection Mark - Source
e TOP_UNIT Metwork_unit == Connection Mark - Sink
IF Input Pin
IF Output Pin
o k- Q 100 B < >

5.2 Inter-controller communication

5.21 Introduction

Controllers using CODESYS and CustomlLogic can use inter-controller communication (ICC) to send to other controllers and
receive logic signals from other controllers. The logic signals can be used in the controller's CODESYS application or
CustomLogic configuration. Communication is possible between:

e ML 300 controllers with CODESYS
e ML 300 controllers without CODESYS (using CustomLogic)
e ML 300 controllers without CODESYS and ML 300 controllers with CODESYS.
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Inter-controller communication signals can only be sent between controllers in the same bottom ring of a multiple ring
network.

This section will show you how to add the ICC function blocks in CODESYS.

af

More information

See CustomLogic, ICC (Inter-controller communication) in the PICUS manual for more information about how to
configure ICC in PICUS CustomLogic.

5.2.2 Add anICC output function block

Follow these steps to add the ICC_Output function block to a Program POU using the continuous function chart
programming language:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices - 0 X

=] Prafect? i
= ﬂi Controller_1 (Multiine 300 PCM3.1
=B pLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& MainTask
& pLc_PrG

< >

=% Devices D POUs

PLC_PRG X
1 PROGRAM PLC_PRG
= 2l VAR

3 ML300_read write_0: ML300_read write;

4 END VAR

ML300_read_write_0

-

100 %

Codesys_application_OK
Timeout_cycles

ML300_read write

Link_OK

Error_code
Config_conflict_error_count
Cenfig_conflict_errors

JE3EY

2. Select ??? in the Box and then select IZI to open the Input Assistant window:

e

]

O

100 % |k

ToolBox -~ I

= CFC
k Pointer
‘. Control Point
= Input
= OQutput

h:F Box

= Jump

= Label

= Return

I Composer

TE Selectar

= Comment

== Connection Mark - Source
= Connection Mark - Sink

IF Input Pin
F Qutput Fin

3. Go to Categories > Functionblocks > [Controller library] > Functions > ICC and select the ICC_Output function block:
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Input Assistant x

Textsearch Categories

Functionblocks &  MName [

Module Calls +-{} _35_LICENSE

Keywords +-{} MULTILINE_ 300
Conversion Operators =- 4} MULTILINE_300_GPC_GENSET_GB
+ [ﬁAIarrns
= EJ Functions
+ E.‘lAIarm_systan
+-12) alarms
+-12) Breakers
+-I2) Busbar
+ E:I Engine
> E.‘l Generator
=@ 1cc
+-[2] 1€C_1nput
=] [1cc_output

+-I2 Local

Structured view

¢ Where [Controller library] is the library for your specific controller type, for example
MULTILINE_300_GPC_GENSET_GB for a GPC 300 genset controller.

« Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:

Auto Declare -4

Scope: Mame: Type:
VAR - ICC_Qutput_0 ICC_Output v =

Object: Initialization: Address:
PLC_PRG [Application] w

Flags: Comment:
[ ] comsTANT
[ |RETAIN
[ |PERSISTENT

(84 Cancel

5. The ICC_Output function block has been added to the project:
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Devices - 3 X PLC_PRG X w | | ToolBox -~ 1

=3 Project! - 1 PROGRAM PLC_PRG - CFC
= [ controller_1 (Multdine 300PCMa.1)f | = = VAR 0 h FPainter
= @l] PLC Logic 3 ML300_read write_0: ML300_read write; -\ Control Point
2 Application 4 ICC Output_0: ICC_Output; =2 e
e 5 END VAR
m Library Manager - = Qutput
PLC_PRG [PRG). T IF Box
= @ Task Configuration o W= Jump
EO,
= Eln;?;kPR a ML300_read_write_0 T i Z :ae::n
- ML300_read write
Codesys_application_OK Link_OK W Composer
Timeout_cycles Error_code Tk Selector
Config_conflict_error_count = Comment
Config_conflict_errors == Connection Mark - Source
ICC_Qutput 0 - Connec.tion Mark - Sink
ICC_Output IF Input Pin
ICC_output_01 I7F Output Pin
ICC_output_02
ICC_output_03
ICC_output_04
ICC_output_05
ICC_output_06
ICC_output_07
ICC_output_08
ICC_output_09
ICC_output_10
ICC_output_11
ICC_output_12
ICC_output_13
ICC_output_14
ICC_output_15
ICC_output_16
< >
R % Devices DPOUS k|4 QA 100 % [EA]| < >

* You can now assign Boolean outputs to the ICC_Output function block inputs. The state of the outputs can be read
by other controllers in the network.

5.2.3 Add anICC input function block

Follow these steps to add the ICC_Input function block to a Program POU using the continuous function chart programming
language:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices - 3 X PLC_PRG X w || ToolBox -~ 1
=3 Project! - 1 PROGRAM PBLC_PRG - CFC
= [ controller_1 (Multdine 300PCMa.1)f | = = VAR 0 h FPainter
= @l] PLC Logic 3 ML300_read write_0: ML300_read write; .‘ Control Point
" . e 4 END VAR
¢ Application = Input
m Library Manager 100 % @ = Output
PLC_PRG (PRG) v = I Box
= @ Task Configuration ML300_read_write_0 = W= Jump
=-g& MainTask ML300_read_write = Label
@ PLC PRG TRUE Codesys_application_OK Link_OK = Return
- Timeout_cycles Error_code -
Config_conflict_error_count W Composer
Cenfig_conflict_errors TE Selector
= Comment
== Connection Mark - Source
72, == Connection Mark - Sink
: IF Input Pin
< > I+ Output Pin
o |Z%Devices 0 Pous k|4 QA 100 % |EA]| € »

2. Select ??? in the Box and then select El to open the Input Assistant window:

e

779

3. Go to Categories > Functionblocks > [Controller library] > Functions > ICC and select the ICC_Input function block:
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Input Assistant x

Textsearch Categories

Functionblocks &  MName [

Module Calls +-{} _35_LICENSE

Keywords +-{} MULTILINE_ 300
Conversion Operators =- 4} MULTILINE_300_GPC_GENSET_GB
+ [ﬁAIarrns
= EJ Functions
+ E.‘lAIarm_systan
+-12) alarms
+-12) Breakers
+-I2) Busbar
+ E:I Engine
> E.‘l Generator
=@ 1cc
+ 5] [1cc_tnput
ICC_Output

+-I2 Local

Structured view

¢ Where [Controller library] is the library for your specific controller type, for example
MULTILINE_300_GPC_GENSET_GB for a GPC 300 genset controller.

« Select OK.

4. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:

Auto Declare -4

Scope: Mame: Type:
VAR - ICC_Input_ 0 ICC_Input v =

Object: Initialization: Address:
PLC_PRG [Application] w

Flags: Comment:
[ ] comsTANT
[ |RETAIN
[ |PERSISTENT

(84 Cancel

5. The ICC_Input function block has been added to the project:
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ToolBox -~ I

£
R % Devices POUs

ICC_Input_{ =
ICC_Input —
ICC_input_01 —
ICC_input_02
ICC_input_03 -
ICC_input_04
ICC_input_05
ICC_input_06
ICC_input_07 —
ICC_input_08
ICC_input_08 -
ICC_input_10 —
ICC_input_11 —
ICC_input_12 —
ICC_input_13 —
ICC_input_14 —
ICC_input_15—
ICC_input_16 —

—{Controller_|D

Devices - 3 X PLC_PRG X -
=5 Arojects - 1 PROGRAM PLC_FRG
=[] controller_1 (Multidine 300PcM3.1y| = = VAR 0
= @l] PLC Logic 3 ML300_read write_0: ML300_read write;
= a Application 4 ICC Input_0: ICC_Input;
5 END VAR
m Library Manager -
PLC_PRG (PRG) AR
= @ Task Configuration — 100 %
2o ma
= Eln;_agk PRG MLBDD_raad_write__ﬂ
- ML300_read write
TRUE Codesys_application_OK Link_0OK
Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors

[n[+]Q)

[ 100 %

&

= CFC
|k Pointer
. Control Point
= Input

= Qutput

IF Box

= Jump

= Label

= Return

I Composer

TE Selectar

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

J7F Output Pin

£ >

6. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Controller_ID input:

ToolBox ~ I

£
o |2ZDevices [ PoUs

Config_conflict_error_count
Config_conflict_errors

ICC_Input_0 'rn
ICC_Input —
ICC_input 01
ICC_input_02 —
ICC_input_03
ICC_input_04
ICC_input_05 |-
ICC_input_06
ICC_input_07
ICC_input_08
ICC_input_09
ICC_input_10 -
ICC_input_11
ICC_input_12
ICC_input_13
ICC_input_14 -
ICC_input_15 -
ICC_input_16

(Controller_ID

Devices > 1 X PLC_PRG X -
=3 Frojects - 1 PROGRAM PLC FPRG
= [ controller_1 Multiine 300 PcMz. 1y | = VAR 0O
- @1] PLC Logic 3 ML300_read write O: ML300_read write;
= a Applicati 4 ICC Input_0: ICC_Input;
pplication s END VAR
m Library Manager -
PLC_PRG (PRG)
100 % I @
= @ Task Configuration o
=58 MainTask
& MainTa ) “la
@ PLC PRG ML300_read_write_0
- ML300_read wnie
TRUE Codesys_application_OK Link_0OK]
Timeout_cycles Error_code

[ 100 %

(& [-+]Q)

&

= CRC
k Pointer
‘. Control Point
|-— Input
Qutput
IF Box
Jump

H=
= Label
Return
4 Composer
IE Selector
= Comment

Connection Mark - Source
Connection Mark - Sink
IF InputRin

47F Output Pin

7. Select ??? in the Input and then select El to open the Input Assistant window for the Input:

Cm™
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8. Go to Categories > Variables > [Controller library] > Enums > E_CONTROLLER_ID and select the controller ID number
of the controller where the information is read from (1 to 64):

Input Assistant x
Textsearch Categories
Variables & MName ~
+-{} BPLog
+. @ ICC_Input_0
+-- i@ ToConfig_Globals
+- 14} Iostandard
+- @ ML300_read_write_0
+- 4} MULTILINE_300
= {} MULTILINE_300_GPC_GENSET_GB
= |Z) Enums
+- %1% E_ALARM_ACTION
+ - E_ALARM_STATE
=1 E_CONTROLLER_D
#F|e_CONTROLLER_ID_1
= e CONTROLLER_ID 10
= e _CONTROLLER_ID_11
= e _CONTROLLER_ID_12 W
< - >
Structured view Filter: | None w~
The E_.CONTROLLER_ID of the controller that you read information from must match the Controller ID that was
assigned to the controller on the single line diagram.
Select OK.
9. The ICC_Input function block is ready to be used in the application:
Devices >~ 3 X PLC_PRG X ~ || ToclBox -~ R
=5 Praject1 - 1 PROGRAM PLC_PRG - CFC
= [ controller_1 (ulti4ine 300 PcMa,1f | = = VAR _ _ O k. Pointer
= @l] PLC Logic 3 ML300_read write_0: ML300_read write; 1 Control Point
= N 4 ICC Input 0: ICC_Input;
¢ Application - END VAR = Input
Library Manager - = OQutput
i
PLC_PRG [PRG). 0% |8 i Box
= @ Task Configuration i w= Jump
=32 MainTask = Label
= ) pic oo ML300_read_write_0 i —p
- ML300_read wnie
Codesys_application_0OK Link_0OK I Composer
Timeout_cycles Error_code Tk Selector
Config_conflict_error_count = Comment
Config_conflict_errors == Connection Mark - Source
#= Connection Mark - Sink
ICC_Input_0 =
ICC_Input C IF InputRin
[ e CONTROLLER D1 |—{Controller_ID ICC_input_01|— 47 Output Pin
ICC_input_02
ICC_input_03 -
ICC_input_04
ICC_input_05
ICC_input_06 —
ICC_input_07
ICC_input_08
ICC_input_08
ICC_input_10 -
ICC_input_11
ICC_input_12 -
ICC_input_13 -
ICC_input_14
ICC_input_15 -
ICC_input_16
L4 >
& Devices [ POUs k|- Q| 100 [BRY] < >

You can now assign the Boolean outputs of the ICC_Input function block to other function blocks as inputs.
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6. Additional libraries

6.1 Introduction

For further customisation and performance additional libraries can be installed. These are.

e Multiline_300_custom_parameters.compiled-library
e Multiline_300_priority_data.compiled-library.

The ML 300 controller libraries must be installed in CODESYS before you can add them to your application.

More information
See Get started with CODESYS, Install, Add the Multi-line 300 libraries to your application for more information
about how to install the ML 300 controller libraries.

6.2 Custom parameters

6.21 Setup BOOL function block
Follow these steps to add a Parameter setup Function block to your application:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices - 1 X PLC_PRG ¥ ~  ToolBox -~ 1
=3 Projecti - L PROGRAM PLC_ERG = CFC
=-[@ controler_1 (Multine 300 PCM3.1) | = = VAR O k Pointer
= : 3 ML300_read write_ 0: ML300_read write; ;
Ial] PLC Logic - . - . B *w Control Point
" A 4 END VAR
=1} Application it = Input
m Library Manager 100 % @\ = Qutput
PLC. PRG (FRG) — = I Box
= @ Task Configuration ML300_read_write_0 = w= Jump
= @ MainTask o ML300_read_write : = Label
@ PLC_PRG TRUE C.odesys_appllcatlon_DK Link_OK i
Timeout_cycles Error_code %
Config_conflict_error_count s B
Config_conflict_errors T Selector
= Comment
== Connection Mark - Source
77 e : 5
R == Connection Mark - Sink
IF Input Pin
< > % Output Pin
o |22 Devices | Pous [JESEY 100 % |Eh) | € >

2. Select ??? in the Box and then Izl select to open the Input Assistant window:

fa

7]

3. Go to Categories > Functionblocks > MULTILINE_300_CUSTOM_PARAMETERS and select the value bool setup block:
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Input Assistant

Text Search Categories

Functionblocks
Module Calls
Keywords

Conversion Operators

4 Name Type
#-{} MULTILINE_300 Librar,
=- {} MULTILINE_300_CUSTOM_PARAMETERS Library

=2 value
%] Value_bool_read FUNCTION.

[£] value_bool_setup
[£] value_bool_write
[E] value_float_read
[£] value_float_setup
[£] Value_float_write
[£] value_integer_read

E'i Value_integer_setup

Value_integer_write
+- {} MULTILINE_300_10
+- {} MULTILINE_300_PPU_DG

+- {} MULTILINE_300_PRIORITY_DATA

<

sto

SLOCK Multne 300 Custom

[ structured view
. Documentation
4. Select OK.

Insert with arguments

[ insert with namespace prefix

5. Press Return on your keyboard two times to open the Auto Declare window for the function block.

6. Select OK to declare the variables as they are shown:

Auto Declare

Scope
_ VAR
Object
PLC_PRG [Application]
Flags
[C] consTANT

[C]JrReTAIN
[C]pERSISTENT

Name Type

v| [Vah.le_bool_seh.p_o | lVaLle_bool_seh.lp V|i|
Initialization Address

v| | =] | |
Comment

o 1

Cancel

7. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Value_index input:

Multi-line 300 CODESYS guidelines 4189341175C EN

Page 76 of 90



.

Value_bool_setup_0

1T 1

Value_index
Name

Update

Value._bool_setup

@ PLC_PRG X [fif) LbraryManager -
1|  PROGRAM PLC_ERG
Bz VR Bl
3 ML300_read_write_0: ML300_read write;
4 Value_bool_read 0: Value_bool_read;
5 Value_bool_read l: Value_bool read;
€ Update_parameter: BOOL;
7 Value_bool_setup 0: Value_bool_setup;
END VAR
100 % g
=
ML300_read_write_0
ML300_read_write
true Codesys_; ion_OK Link_OK—
Timeout_cycles Error_code|—
Config_conflict_error_count -
Config_conflict_errors|—

R[-HQ [ 100% &

8. Go to Categories > Variables > MULTILINE_300_CUSTOM_PARAMETERS > Enums > E_VALUE_INDEX and select the
index number of the input (0 to ?):

Input Assistant

Text Search Categories

Variables

&  Name
£ ‘ IoConfig_Globals
+ @ ML300_read_write_0
+-{} MULTILINE 300
=- {} MULTILINE_300_CUSTOM_PARAMETERS
+ |2 Backend
= ||’_) Enums
=% E VALUE_INDEX
= e_VALUE_INDEX_0
=¥ e_VALUE_INDEX_1
- 2P e_VALUE_INDEX_10
& e_VALUE_INDEX_11
=" e_VALUE_INDEX_12
=¥ e_VALUE_INDEX_13
=® e_VALUE_INDEX_14
& e_VALUE_INDEX_15

CONSTANT E_VALLE.

CONSTANT E_VALLE..

CONSTANTE |

CONSTANT E_V,

Address .

M structured view

Documentation

Insert with arguments

Filter |None

[Jinsert with namespace prefix

(VAR CONSTANT)

e_VALUE_INDEX_0: CONSTANT E_VALUE_INDEX := 0;

[ ok |

Cancel

The Value_index value must be unique for the Parameter type/set in your application.
9. Select OK.
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10. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Name input, and

one to the Update input:

_ﬁ] PLC_PRG X m Library Manager

1 PROGRAM PLC_PRG

B 2 VAR

ML300_read_write_0: ML300_read write;
Update_parameter: BOOL;
Value_bool_setup_0: Value_bool_setup:
Update_name: BOOL;

7| END VAR
aw
ML300_read_write_0
ML300_read_wnite
{Codesys_application_OK Link_OK
{Timeout_cycles Error_code

Config_conflict_error_count
Config_conflict_errors|

Value_bool_setup_0

Value_bool_setup
e_VALUE_INDEX_D Value_index
‘New Name' {Name
Update_name = Ipdate

B

100 % |8

« To assign a fixed name to the I/O, type the name must be surrounded by double quotation marks.
o For example, to rename the Parameter with IO_INDEX O to Procedure 1, select 2?2 in the Input, type "Procedure 1"

and press Return on your keyboard.

* The new name is only visible on the controller after it is written to the controller using the Update input.

+ To assign a variable to the Parameter N

a. Select the input that is connected to

ame input:

the Name input.

b. Type the variable name (for example, new_name) and press Return on your keyboard.

c. Select OK to declare the variable as

it is shown.

+ Torename a Parameter that has a variable assigned to the Name input you must set the variable value to the name
that you want to display, then write the new name to the controller using the Update input.

e If you connect an input to the Name input, you must also add a variable to the Update input. This is used to write the

selected name to the controller.

11. The Parameter function block has been added to the project and can be assigned in the ML 300 controller after the

application is downloaded to the controller.

6.2.2 Setup float/integer function block

Follow these steps to add an Parameter setup

1. Drag a Box from the ToolBox to the implem

Function block to your application:

entation part of the working area:

Devices - 1 X PLC_PRG ¥ =
=3 Projecti - L PROGRAM PLC_ERG
=-[@ controler_1 (Multine 300 PCM3.1) | = = VAR O
= : ML300_read write_ 0: ML300_read write;
Ial] PLC Logic 5 = - o m
o T 4 END VAR
=1} Application it
m Library Manager 100 % (&,
-
PLC_PRG (PRG) T
= @ Task Configuration ML300_read_write_0
= @ MainTask - ML200_read_wnite )
@ PLC_PRG TRUE C.odesys_appllcatlon_DK Link_OK
Timeout_cycles Error_code
Config_conflict_error_count
Config_conflict_errors
77
< > _

o |2 Devices [ Pous

K| | w00% B

2. Select ??? in the Box and then Izl select to open the Input Assistant window:
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ToolBox ~ I

~

CFRC

k Pointer
*w Control Point
= Input
= Qutput
Box
w= Jump
= Label
= Return
I Composer
E Selector
= Comment
== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin
I°F Output Pin
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3. Go to Categories > Functionblocks > MULTILINE_300_CUSTOM_PARAMETERS and select the value float/integer setup

block:

Input Assistant

Text Search Categories

Conversion Operators

Functionblocks a  MName
Module Calls +-{} DED
Keywards +- {} MULTILINE_300

=-{} MULTILINE_300_CUSTOM_PARAMETERS

=2 value

Value_bool_read
Value_bool_setup
Value_bool_write
Value_float_read
|Va lue_float_setup
Value_float_write
Value_integer_read
Value_integer_setup
Value_integer_write

+- {} MULTILINE_300_I0
+-{} MULTILINE_300_PPU_DG

£

Structured view

Documentation

Insert with arguments

[ insert with namespace prefix

FUNCTION_BLOCK Value_float_setup

Value_index_|[E_VALUE_INDEX|[VAR_INPUT |

Name WSTRING var_INPUT |

[unit |[E_vaLue_untT |var_ineut [

[Min_value  |[REAL |[var_tneut ||

Max_value  |[REAL |var_put ]

| — 10 1 | —

o
L]
4. Select OK.

5. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:

AUTOo Declare

Scope
VAR

Object

PLC_PRG [Application] v| |

Flags

] consTANT
[C]rReTAIN

[C] PERSISTENT

Name

Type

v |va|ue_integer_semp_0

| Value_integer_setup

v|>

Initialization

Address

>

Comment
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Auto Declare

SEpe Name

Type

.vAR v ] Ivahe_mat_seth_o

| |val.|e_ﬁoat_setup

v]>]

Object

Initialization

Address

Custom_Parameters_Float [Af V| l

Flags Comment

[C] consTANT
[JreTAIN
[C]PERSISTENT

o ]

Cancel

6. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Value_index input:

vz 1 ﬂj Device ./ ﬂ] Custom_Parameters_Float X | -
1| PROGRAM Custom Parameters_Float
8 2 VAR I-_..]
3 Value_float_setup 0: Value_float_setup;
4 END_VAR
100% (&R
8 -
|
|
Value_float_setup_0
Value._float_setup.
E ™ ] \Value_index
—Name
—Unit
—|Min_value
—Max_value
—|Default_Value
—Precision
SUpdate

R [+Q) [100% @)

[xogiooL uonezyensiy [gsenedosd JGJ[xoglool Q{.]

7. Go to Categories > Variables > MULTILINE_300_CUSTOM_PARAMETERS > Enums > E_VALUE_INDEX and select the

index number of the input (0 to ?):
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Input Assistant

Text Search Categories

Variables A  Name

+- @@ ToConfig_Globals
+ @ ML300_read_write_0
+{} MULTILINE_300
=- {} MULTILINE_300_CUSTOM_PARAMETERS
+ |2 Backend
= ||’_) Enums
= %2 E VALUE_INDEX

=" e_VALUE_INDEX_1

- 2® e_VALUE_INDEX_10
= e_VALUE_INDEX_11
=" e_VALUE_INDEX_12 i
=" e_VALUE_INDEX_13 CONSTA

Address .

ENLIM

NTE |

=7 e_VALUE_INDEX_0 CONSTANT £_VALLE...

=" e_VALUE_INDEX_14 CONSTANT E_VALLE...
& e_VALUE_INDEX_15 CONSTANT E_VALLE... v

Insert with arguments
Documentation

M structured view Filter |None v/

[Jinsert with namespace prefix

e_VALUE_INDEX_0: CONSTANT E_VALUE_INDEX := 0;
(VAR CONSTANT)

I OK I Cancel

e The Value_index value must be unique for the Parameter type/set in your application.

8. Select OK.

9. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Name, Unit,
Min_value, Max_Value, Default_Value, precision (Float only) and Update input:

E] PLC_PRG X m Library Manager
. VAR
ML300_read write_0: ML300_read write;
Update_parameter: BOOL;
Value_bool_setup_0: Value_bool_setup;
Update_name: BOOL:
Value_integer_setup_0: Value_integer_setup;
Value_float_setup_0: Value_float_setup;
9 Update_Float_setup: BOOL;
10 END VAR

8

oo WL

o

[io0% [ @+

ML300_read_write_0
ML300_read wnite

e ] Codesys_application_OK Link_OK—
[ 2 ] Timeout_cycles Error_code

Config_conflict_error_count —

Config_conflict_errorsf—
Value_bool_setup_0 Value_float_setup_0
Value_bool_setup Value_float_setup
e VALUE_INDEX_O Value_index e VALUE_INDEX_O Value_index
‘New Name' Name ‘New_Name' Name
Update_name =\ pdate Active_power_k\W Unit
1 Min_value
100 Max_value
50.5 Default_Value
2 Precision
Update_Float_setup —=Update
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10.

To assign a fixed name to the parameter, type the name must be surrounded by double quotation marks.

o For example, to rename the Parameter with IO_INDEX O to Procedure 1, select 2?? in the Input, type "Procedure 1"
and press Return on your keyboard.

To assign a unit, represented in PICUS, Go to Categories > Variables > MULTILINE_300_CUSTOM_PARAMETERS >
Enums > E_VALUE_Unit and select the unit you need.

Text Search Categories

| Variables A Name Type Address

+- @ ToConfig_Globals
+ @ ML300_read_write_0
#-{} MULTILINE_300
= {} MULTILINE_300_CUSTOM_PARAMETERS
+ |7 Backend
| = |2 Enums
+- 9% £ VALUE_INDEX
= @2 E VALUE_UNIT
=7 Active_power_kW -
= Active_power_MW CONSTANT E_VALLE_LIN]
&7 Active_power W CONSTANT £ 3
=P Apparent_kVA
=P Apparent_MVA = 2
= Apparent_VA CONSTANT £_VALLE LN
& Blank CONSTANT E_VALUE UNIT v

| St:rudured view Filter | None o

[[Jinsert with namespace prefix

Documentation

Active_power_kW: CONSTANT E_VALUE_UNIT := 9;
(VAR CONSTANT)

W

e

Define a minimum value, this restricts PICUS from writing values lower than the min_Value.
Define a maximum value, this restricts PICUS from writing values higher than the max_Value.
Define a default value, this value will be the default.

o 0 T o

Define Precision, this defines the amount of decimals shown in PICUS. (Precision parameter is only available
for Custom Parameter of type Float, not for Integer.)

The new name is only visible on the controller after it is written to the controller using the Update input.
To assign a variable to the Parameter Name input:

a. Select the input that is connected to the Name input.
b. Type the variable name (for example, new_name) and press Return on your keyboard.
c. Select OK to declare the variable as it is shown.

To rename an Parameter that has a variable assigned to the Name input you must set the variable value to the name
that you want to display, then write the new name to the controller using the Update input.

If you connect an input to the Name input, you must also add a variable to the Update input. This is used to write the
selected name to the controller.

The Parameter function block has been added to the project and can be assigned in the ML 300 controller after the
application is downloaded to the controller.

6.2.3 Setup read function block

The Read Function Block has the same parameters for all three block types, value-index, value and update.

Follow these steps to add an Parameter Read Function block to your application:
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1.

| Devices

=3l Project1

=B pLC Logic
=} Application
m Library Manager
PLC_PRG (PRG)

= éﬁ MainTask

<

= @ Task Configuration

& PLC_PRG

-

= [ controller_1 (Multi-ine 300 PCM3. 1

. g Devices D POLs

- & x|[ @ rcere x|

E PROGRAM FLC_FRG

| = 2 VAR
3 ML300_read_write_0: ML300_read_write:
4 END VAR
o
ML300_read_write_0
ML300_read write
TRUE \Codesys_application_OK Link_OK
| Timeout_cycles Error_code

Config_conflict_error_count
Config_conflict_errors

Drag a Box from the ToolBox to the implementation part of the working area:

2. Select ??? in the Box and then El select to open the Input Assistant window:

x|

+ || ToolBox -

CFC
5t k Pointer
*w Control Point
= Input
= Qutput

Box
w= Jump
= Label
= Return
I Composer
Tk Selector
= Comment

-

JF Input Pin
47F Output Pin

== Connection Mark - Source
Connection Mark - Sink

3. Go to Categories > Functionblocks > MULTILINE_300_CUSTOM_PARAMETERS and select the value read block you

need:

Text Search Categories

Functionblocks
Module Calls
Keywords

Conversion Operators

Structured view

[ TP S E

4, Select OK.

A  Name
#- {} MULTILINE_300

=- {} MULTILINE_300_CUSTOM_PARAMETERS

=1L Value
E Value_bool_read
|£] value_bool_setup

@ Value_integer_read
@ Value_integer_setup
E Value_integer_write

+- {} MULTILINE_300_IO

+ {} MULTILINE_300_PPU_DG

+- {} MULTILINE_300_PRIORITY_DATA

~

X

Insert with arguments

[Jinsert with namespace prefix

5. Press Return on your keyboard two times to open the Auto Declare window for the function block. Select OK to declare
the variables as they are shown:
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Auto Declare

Scope Name Type

VAR w |Value_bool_read_1 | [Value_bool_read W | =
Object Initialization Address

PLC_PRG [Application] vl | ] | |
Flags Comment

[C]consTANT

[CJrETAIN

[C]PERSISTENT

5] o

6. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Value_index input:

ToolBox v 3 X
8 crC
) . ) . R Pointer
ML300_read write_0: ML300_read write; I ConrolPoit
Value_bool_read_0: Value_bool_read;
- - ! = - = Input

END VAR

- = Output
3iF Box

e Jump

[@) PLCPRG x [(ff] Library Manager
1 PROGRAM PLC_PRG
8 2 v

Dm_<

= Label
e Return
L 100% @- | 4 Composer
g Tk Selector

= Comment

== Connection Mark - Source

«= Connection Mark - Sink

ZF Input Pin
ML300_read_write_0 4% Output Pin
ML300_read_write
(Codesys_application_OK Link_OK
Timeout_cycles Error_code,
Config_conflict_error_count|

Config_conflict_errors|

Value_bool_read_0
Value_bool_read.

Value_index Value,
Update

7. Go to Categories > Variables > MULTILINE_300_CUSTOM_PARAMETERS > Enums > E_VALUE_INDEX and select the
index number of the input (0 to ?):
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nput Assistant

Text Search Categories

Variables -

Name
“ IoConfig_Globals
# ML300_read_write_0
{} MULTILINE 300
{} MULTILINE_300_CUSTOM_PARAMETERS
+-I) Backend
=122 Enums
= %2 E VALUE_INDEX
=7 e_VALUE_INDEX_0
=P e_VALUE_INDEX_1
=P e_VALUE_INDEX_10
¥ e_VALUE_INDEX_11
£ e_VALUE_INDEX_12
=7 e_VALUE_INDEX_13
P e_VALUE_INDEX_14
=" e_VALUE_INDEX_15

Address &

B

CONSTANT E_VALLE.

CONSTANT E_VALLE..

CONSTANT E_VALLE.. v

A structured view

Documentation

Insert with arguments

Filter i‘m |

[ insert with namespace prefix

(VAR CONSTANT)

e_VALUE_INDEX_0: CONSTANT E_VALUE_INDEX := 0;

o ][ oo

The Value_index value must be unique for the Parameter type/set in your application.
8. Select OK.
9. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Update input:

=
E.i input 0
_index
T index

Value)
Linked|

) PLC_PRG x () Library Manager -
1|  PROGRAM FLC_PRG
8 2l VAR
3 ML300_read _write_0: ML300_read write; D
4 Value_bool_read 0: Value_bool_read;
5 Value bool read 1: Value bool_read;
€ Update_parameter: BOOL;
7| END VAR
100 % @
.

ML300_read_write_0

ML300_read write

-

Codesys_:
Timeout_cycles

ion_OK

Link_OK[—

Error_code—
Config_conflict_error_count —
Config_conflict_errors|

e VALUE_INDEX_0

Value_bool_read_1

-

Value_bool_read
Value_index
Update

Value

k[+Q] oo &

The update input is bi-directional and will return your command to O after update.
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6.2.4 Setup write function block

The Write Function Block has the same parameters for all three block types, value-index, value and update.

Follow these steps to add a Parameter Write Function block to your application:

1. Drag a Box from the ToolBox to the implementation part of the working area:

Devices ~ L X

=gl Prafectl -
= m Contraller _1 {Multiine 300 PCM3.1
= 2 PLC Logic
=-{} Application
Library Manager
PLC.FRG (FRS)
= @ Task Configuration
= éﬁ MainTask
& PLC_PRG

< >

= Devices D POUs

PLC_PRG X
L PROGRAM PLC_FRG
= z| war

3 ML300_read_write_0: ML300_read write;

4 END VAR

-

| 100

ML300_read_write_0

TRUE \Codesys_application_OK

2 Timeout_cycles

ML300_read write

Link_OK

Error_code
Config_conflict_error_count
Config_conflict_errors

O

)
i

]

LAY

| 100 % @\

2. Select ???in the Box and then El select to open the Input Assistant window:

il

7]

ToolBox ~ I

-

CFC

k Pointer
*w Control Point
= Input
= Qutput
Box
= Jump
= Label
= Return
I Composer
Tk Selector
= Comment
== Connection Mark - Source
«= Connection Mark - Sink
JF Input Pin
47F Output Pin

3. Go to Categories > Functionblocks > MULTILINE_300_CUSTOM_PARAMETERS and select the value write block you
need:

Text Search Categories

Functionblocks
Module Calls
Keywords

Conversion Operators

Structured view

4, Select OK.

5. Press Return on your keyboard two times to open the Auto Declare window for the function block

a Name

+ {} pep
+- {} MULTILINE_300

= {} MULTILINE_300_CUSTOM_PARAMETERS

=1L Value
E Value_bool_read
El Value_bool_setup

E] lVa lue_bool write

EI Value_float_read
El Value_float_setup
@ Value_float_write

EI Value_integer_read
@ Value_integer_setup
El Value_integer_write

+- {} MULTILINE_300_10
+- {} MULTILINE_300_PPU_DG

<

the variables as they are shown:
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Scope

VAR

Auto Declare

Name

Type

.<.

Object

ML300_R_W [Application]

Flags

[C] consTANT
[JreTAIN
[C] PERSISTENT

Value_bool_write_0

| |vabe_bool_mte

v >]

Initialization

-

L

Comment

Address

B

o ]

Cancel

6. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Value_index input:

<[] Device ML300_R_W X « || ToolBox ~ 0 N
1| PROGRAM ML300_R_W = CFC
=| Il VAR E k Pointer
3 ML300_read write 0: ML300 read write; -
- - - = - *i Contral Point
4 Valus bool write 0: Valus bool write;
- _ _ — — — = Input
5 END VAR
- = QOutput
F Box
= Jump
100 % |Eﬁ = Label
L &
= Return
I Composer
Tk Selector

ML300_read_write_0

ML300_read write

Codesys_application_ 0K

true
2 Timeout_cycles

Config_conflict_error_count —
Config_conflict_errors—

Link_OK
Error_code—

Walue_bool_write_0

VMalue_ bool_wite.
Value_index
Value

Update

1T 1

<

= Comment

== Connection Mark - Source
Connection Mark - Sink
IF Input Pin

4F Qutput PFin

-

La

7. Go to Categories > Variables > MULTILINE_300_CUSTOM_PARAMETERS > Enums > E_VALUE_INDEX and select the
index number of the input (0 to 49):
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Input Assistant

TextSearch Categories

Variables & Name

£2 aApplicaﬁon

+-{} pen

+ @ 10Config_Globals

+- @ ML300_read_write_0
+-{} MULTILINE_300

* [ Backend
=~ Enums
= ¢ E_VALUE_INDEX

= {} MULTILINE_300_CUSTOM_PARAMETERS

&|e_VALUE_INDEX_0

=# e_VALUE_INDEX_1

@ e_VALUE_INDEX_10
&F e_VALUE_INDEX_11
& e_VALUE_INDEX_12
& e_VALUE_INDEX_13

=T

CONSTANT E_VALUE._INDEX

Mstructured view Filter None ~
Insert with arguments El Insert with namespace prefix
Documentation
e_VALUE_INDEX_0: CONSTANT E_VALUE_INDEX := 0; A
(VAR CONSTANT)
v
OK Cancel

e The Value_index value must be unique for the Parameter type/set in your application.

8. Select OK.

9. Drag an Input from the ToolBox to the implementation part of the working area and connect it to the Value input:
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[ pevice [m Mi3oo_R_W x o
1|  PROGRAM ML300_R_W
=] 2 VAR D
3 ML300 read write 0: ML300 read write;
4 Walue _bool write_0: Value_bool write;
5 Set_Walue: BOOL;
¢ END VAR
100 % |§
ML300_read_write_0
ML300_read_write
Codesys_application_OK Link_OK}—
Timeout_cycles Error_code|—
Config_conflict_error_count —
Config_conflict_errors—
alue_bool_write_0
Value..bool wrile.
e_WALUE_INDEX_D Value_index
I Set_Value II Value
SlUpdate
L]
10. Drag an Input from the ToolBox to the implementation part of the working area
[ Device ML300_R_W X -
1|  PROGRAM ML300_B_W
S| 2 VAR D
3 ML300_read write_0: ML300_read write;
4 Value bool write_0: Value bool write;
5 Set_Walue: BOOL;
€ Update_paramster: BOOL;
7| END VAR
100 % |§
ML300_read_write_0
ML300_read_write
(Codesys_application_OK Link_OKH—
Timeout_cycles Error_code—
Config_conflict_error_count —
Config_conflict_errorsi—

‘Walue_bool_write_0
Value_bool_write
Value_index
Value

Update

e_VALUE_INDEX_D
Set_Value
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ToolBox

CFC
[W Pointer
. Control Point
= Input

= Output

IF Box

= Jump

= Label

= Return

I Composer

TE Selector

= Comment

== Connection Mark - Source
== Connection Mark - Sink
I°F Input Pin

47F Output Fin

and connect it to the Update input:

ToolBox

CFC
|k Pointer
. Control Point
= Input

* I X

= Output

IF Box

w= Jump

= Label

= Return

I Composer

Tk Selector

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

47F Output Pin
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e The update input is bi-directional and will return your command to O after update.

6.3 Assigna CODESYS I/O function in the controller
To see the custom CODESYS I/Os in the controller:

1. The POU containing the I/O function block must be added to MainTask in the project tree.
2. The program must be downloaded to the controller.
3. The program must have run at least once.

More information
See ML 300 CODESYS projects, Download the application to the controller for more information about how to
download and run your program on an ML 300 controller.

Follow these steps to assign the CODESYS 1/O function block to a controller terminal:
1. Use PICUS to log on to the ML 300 controller to which the I/O is assigned, and go to Configure > Input/output:
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