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1 Foreword

1.1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

The documentation and the following notes and explanations must be complied with when installing and
commissioning the components.

The trained specialists must always use the current valid documentation.

The trained specialists must ensure that the application and use of the products described is in line with all
safety requirements, including all relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been compiled with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

Claims to modify products that have already been supplied may not be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, ATRO®, EtherCAT®, EtherCAT G®, EtherCAT G10°®, EtherCAT P®, MX-System®, Safety over
EtherCAT®, TC/BSD®, TwinCAT®, TwinCAT/BSD®, TwinSAFE®, XFC®, XPlanar®, and XTS® are registered
and licensed trademarks of Beckhoff Automation GmbH.

If third parties make use of the designations or trademarks contained in this publication for their own
purposes, this could infringe upon the rights of the owners of the said designations.

EtherCAT.-

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document, as well as the use and communication of its contents
without express authorization, are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

Third-party trademarks

Trademarks of third parties may be used in this documentation. You can find the trademark notices here:
https://www.beckhoff.com/trademarks.

1.2 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

Exclusion of liability

All the components are supplied in particular hardware and software configurations which are appropriate for
the application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

TE8400 Version: 1.0.0 5
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Personnel qualification

This description is only intended for trained specialists in control, automation, and drive technology who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:
1 recommendations for action, assistance or further information on the product.

Version: 1.0.0 TE8400
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TE8400 Version: 1.0.0 7
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2 Introduction

An MTP (Module Type Package) is a communication interface between a higher-level control system (e.g.
process control system) and a modular plant. The MTP describes the interface of visualization, provided
services and other features of a module, so that a simple orchestration of the modules to form a complete
plant can be done easily and quickly in the higher-level control system.

The MTP concept is integrated in TwinCAT 3 as a software solution by the TF8400 TwinCAT 3 MTP Runtime
and TE8400 TwinCAT 3 MTP Engineering products. In this way, the communication between the higher-
level control system (POL) and the individual modules of a complex plant can be described.

The features and services that a software-based plant module should have and the dependencies between
the defined services are defined in the MTP Engineering. There is a high degree of individualization for ideal
adaptation to the processes on site.

Through a separate project type, the MTP-specific project planning, such as the creation of services or
parameters, is possible in a separate MTP folder. Through the common solution, TwinCAT 3 Engineering
offers the possibility to create, modify and manage the MTP as well as the source code of the PLC in one
environment. The connection of TwinCAT 3 Engineering to version control enables consistent and
sustainable storage of a project, including PLC source code, MTP description and other program sources.

8 Version: 1.0.0 TE8400
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3 Installation

System requirements

Technical Data Requirements

Operating system Windows 10, 11

Target platform PC architecture (x64)

TwinCAT version TwinCAT 3.1 Build 4026

Required TwinCAT license TE8400 TwinCAT 3 MTP Engineering

TwinCAT Package Manager: Installation (TwinCAT 3.1 Build 4026)

Detailed instructions on installing products can be found in the chapter Installing workloads in the TwinCAT
3.1 Build 4026 installation instructions.

Install the following workload to be able to use the product:

TE8400 | TwinCAT 3 MTP Engineering

TE8400 Version: 1.0.0 9
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4 Quickstart

These instructions are intended to provide an overview of the structure and working with TwinCAT 3 MTP
Engineering. It mainly deals with standard setting options. The following topics are considered:

Creating a new MTP project [»_10] with an MTP module [»_12] in TwinCAT

Explanation of the MTP Engineering workspace [»_13]

Creating an MTP HMI image [ 14]

Creating MTP objects [P _15]

MTP export [»_18]
PLC code generation [P 20]

HMI generation [P 23]

N o ok w D=

The following graphic shows the Beckhoff MTP workflow:

Process
Orchestration Orchestration
Layer (e.g. DCS)

Automatic

Rk import HMI generation

Plant engineering

OPC UA

Define Export Generate Generate 3 !
module . MTP PLC code - local HMI . Fregram _ Activate

Module engineering

4.1 Creating a new MTP project

1. Under File->New, click on Project.

mf| File | Edit View Gt Project Debug  TwinCAT  TwinCATHMI  TwinSAFE

[ Mew r|[@ project.. CtrivShifteN |
Open * | 3®  Repository...

& Clone Reposibory... T File... Ctr+M
Clois

Close Solution

Save Selected Hems Ctril+5

Sarve Selected |terms As..

Save Solution as Archive...

Send Selution by E-Mail...

Sanve All Ctrl+Shift+5

BLU W

Page Setup...
Primt... Ctr«P

Recent Files "
Recent Prajects and Selutions *

Exit Alt+F4

10 Version: 1.0.0 TE8400
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2. Select the project type Empty TwinCAT MTP Project.

r -

[m] X
Create a new proje{:t |5e.|r-:h for templates (Alt+5) ﬁ‘:':
Recent FerjECt temp]ates All languages - All platforms - All project types -
B Empy AT Prject T

different kinds of TwinCAT Cennectivity Functions to this project.
Gl TwinCAT XAE Project (XML format)
TwinCAT Connectivity

i TwinCAT Drive Manager 2 Project [ TwinCAT XAE Project (XML format)
TwanCAT XAE Systemn Manager Configuration
B TwinCAT HMI Project Generator
Tl TwinCAT PLC Project
- TwinCAT HMI Project TeanCAT PLC System Manager Configuration

. ¥T Scope Project Empty TwinCAT MTP Project
A template for creating an empty TwinCAT MTP project. You can add a TwinCAT MTP
module as subpraject to this project.

TwinCAT Drive Manager 2 Project
TwinCAT Drive Manager 2 Project

3. Click on Next.
4. Assign a project name and select a storage location.

Configure your new project

Empty TwinCAT MTP Project

Project name

TwinCAT MTP Project] |

Location

C\TwinCAT_Projects', =

Solution name (D)

z| Place selution and project in the same directory

Project will be created in “C:\TwinCAT_Projects)\TwinCAT MTP Project V"

Back Create

5. Click on Create to create the new MTP project.
= The MTP project is created.

TE8400 Version: 1.0.0 1
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4.2 Creating a new MTP module

You can create one or more MTP modules in the MTP project.
1. In the context menu of the MTP project, select Add->New Item.

Solution Explorer * 0 x
Ao -3 |[=]
Search Solution Explorer (Ctrl+a) Plv

[ Solution "TwinCAT MTP Project’ (1 of 1 project)

Scope to This
3 New Solution Explorer View

Unload Project

* Open Folder in File Explorer

2. Click on Add to create an empty MTP module.

| Add T New tem... Ins

X cut Ctrl+X | 11 Existing ltem... Shift+ Alt+ A
X Delete Del

=[ Rename F2

Add Mew lbem = TwanCAT MTP Project]
4 Installed Sort by: | Default -] Search (Ctrl+E) Al
TivinCAT MTP Project ﬂ TwinCAT MTP Module TWinCATMTP Project  1YPe: TwinCATMTP Project
Creates a new MTP Module
Name: [MTP Modulel.mtpmad
Show Compact View Add Cancel
= The empty MTP module is created.
12 Version: 1.0.0 TE8400
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4.3 Overview MTP Engineering

Once you have created the new MTP module, the following project structure appears in the Solution

Explorer.

File Edit View Gt Project Debug  TwinCAT
TwinCATHMI  TwinSAFE  PLC  Tools  Window

: i - =4
% Build 4026.12 (Default) =~ - &

Solution Explorer =

4 -8 F
Search Selution Explorer (Ctrl+ ) -
(54 Sclution TwinCAT MTP Projectl’ (1 of 1 project)

Search (Ctrl... S Twin...ject] = O 4

: & ADMIN

MTP Module1 TwinCAT.MTP.VSIX.ProjectProperties -

B

Bl Basic A

4 _rﬁ TwinCAT MTP Project1 Module Name MTFP Module1
P ﬂ MTP Modulel Device Class

n@ DataObjects Manufacturer

O Services Manufacturer Uri

= ProcessValues Product Code

B Textlists Product Instance Uri

HMI Serial Mumber
Version 1.0.0
Device Revision 1.0.0
Software Revision 1.0.0
Hardware Revision 1.0.0 L

Settings

Solution Explorer | Team Explorer Properties | Toolbox

T* Addto Source Control « [ Select Repository « [

New objects, HMI pages and services can be created and displayed in the Solution Explorer. These are
divided into the following aspects:

* DataObjects: List of MTP-specific data objects such as an analog drive AnaDrv. An FB instance is
later created in the PLC for each of these elements.

* Services: List of services with their associated procedures, parameters and report values. FB
instances are later created in the PLC for the services and their components.

* ProcessValues: List of cross-module incoming and outgoing process values. An FB instance is later
created in the PLC for each of these elements.

* TextLists: List of project-related and service-related enumerations. These elements are later
transferred as objects to the HMI and as enumerations to the PLC.

» HMTI: List of HMI pictures that can later be converted into TwinCAT HMI pages (. content).

o
You can generally fill the above aspects independently of each other. We recommend starting with
the HMI.

TE8400 Version: 1.0.0 13
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4.4 Creating a new HMI picture

1. Open the context menu of HMI in the Solution Explorer and select Add new Picture to create a new HMI
picture.

Solution Explorer * O X

A o-0 [=

Search Solution Explorer (Ctrl+i O -

B3 Solution ‘TwinCAT MTP Project!’
4 8 TwinCAT MTP Project]
4 _ﬂ MTP Modulel
£ DataObjects
O Services
= ProcessValues
B Textlists

E HMI

Scope to This
3 New Solution Explorer View

Compare With...
4 | Add new Picture
Solution Explorer | Teal Iﬂ Copy Ctrl+C
X Delete Del

= A dialog opens.
2. Change the most important properties under Basic.

Create Picture n

41|13

w Basic
Mame Picture
Width 1280
Height 800
Hierarc 1

»  Settings

Name
Mame of the picture

QK Cancel

3. Confirm your settings with OK.
= The newly created HMI picture opens.

The workspace includes a grid by default. In the context menu of the picture, you have the option to create a
new VisualObject.

14 Version: 1.0.0 TE8400
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TwinCAT MTP Project - HMI - Picture® - O >

HMI - Picture® & X -~ It

Add new VisualObject
Add new Connection
Add new TopologyObject
Add new SemanticGroup

Link VisualObjects with DataObjects

E I E

NEA

4.5 Creating a VisualObject

A VvisualObject can be static or dynamic. A static visualObject can be considered a simple graphic. A
dynamic VisualObject is linked to a DataObject and thus represents a link between the HMI and the
PLC.

When you select Add new VisualObject in the context menu of the HMI picture, a dialog opens:

& Add new VisualObject - O ot

1. 5elect or Create DataObject Preview

4 <create new> v

2. Select Type

@ Drive ¥ | | Analog ~
LiguidPum
3. Select HMI Control Type (lcon)
@ Liquid Purnp >
4. VisualObject Mame
LiquidPump ‘) C
Mext Cancel

When creating a VisualObject, you can make the following settings in the Add new VisualObject dialog:

1. Select or Create DataObject
o New DataObject, that will be linked to the VisualObject.
o Link to an existing DataObject

TE8400 Version: 1.0.0 15



Quickstart BEGKHOFF

o Nolinkto a DataObject
2. Select DataObject Type

o When you create a new DataObject, the Select Type field is displayed and you can select the
type of DataObject here.

3. Select I1cons

> Depending on the selected DataObject, an icon matching the DataObject is preselected. You
can customize the icon via the drop-down menu if necessary.

4. VisualObject Name

o If you have selected an existing bataObject, the name will be taken from DataObject. You can
adjust this if necessary.

The VisualObject is displayed in the Preview area. There you also have the option of rotating the object
in 90° increments using the arrows.

If you want to recreate the DataObject, click on Next. This opens the dialog for initializing the
DataObject. The VisualObject is then created in the picture.

16
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4.6 Creating new DataObjects
You can also create a new DataObject via the context menu of the DataObjects aspect.
1. Select the type in the dialog box that opens automatically. (In the picture e.g. PID controller).
2. Specify the initial values.
Create DataObject
=
 Basic
TagMame PIDCtrl
TagDescription PID Controller
PYScIMin 0
PYScIMax 250
PVUnit degree_Celsius
[ SPEcIMin 0
| SPScIMax 250
; SPUnit degree_Celsius
| SPIntMin 20
| SPIntMax 200
[ SPManiin 20
SPMantdax 120
MVMin 0
MV ax 100
MY Unit percent
MVScIMin 0
MV Sclhax 100
P 0,2
| Ti 1.2
Td 0,05
Alarms (Collection)
»  Advanced
|| Basic
oK Cancel
TE8400 Version: 1.0.0 17
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= The result in the automatically generated PLC project (see chapter Automatic PLC code generation
[»_20]) then looks like this:

FIDCtrl : FB MIF FIDCtrl := |

TagHame := 'FIDCtrl',
TagDeacription := "PID Controller',
MV = 0,

MMan := 0,

MMax := 100,

MVHin := 0,

MVSclMax := 100,

MVSclMin := 0,

MVnit := E MIP Unit.percent;
05Level := 0,

P o= 0.2,

FV = 0,

FWSclMax == 250,

FV5clMin := 0,

FVUnit := E_MTP Unit.degree_Celajus,
5P =10,

SPInt := 0,

SPIntMax := 200,

SPIntMin := 20,

SBMan := 0
SPManMax == 120,

SPHanMin = 20,

SPS5clMax := 250,

S5P5clMin = 20,

SPUnit := E_MTP Unit.degree_Celajus,
SrcChannel := FALSE,

Srcinther := FI

Srclnthut :=

StateQfilp :=
Statelphct :
Statelphut :
StateOpDp := FALLSE,
Td := 0.05,
Ti 1= 1.2,

4.7 MTP export

The MTP file is created via the context menu of the project with Export MTP. Exporting is possible at any
time without the need for a PLC or HMI project. However, in order for the module to be successfully
integrated into a POL, you must first create and activate the PLC project and initialize the OPC UA server.

4.8 Generating PLC and HMI projects

You can use MTP Engineering to generate a PLC project and an HMI project from the objects in the module
definition.

18 Version: 1.0.0 TE8400
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You can integrate these projects into an existing project or generate a new project. You can select the
existing projects in the module properties under PLC Reference or HMI Reference.

Engineering
TEB400 MTP Engineering
. TF&8400 . Process
PLC Project MTP Runtime HMI Project Liberary
Runtime @ @
Y @ Y
PLC Runtime L = HMI Server

1. Generate/integrate the PLC template (using the TF8400 MTP Runtime).
2. Activate the PLC project.
3. Generate/integrate the HMI project. (using the TwinCAT HMI Process Library)

= By activating the PLC project beforehand, the HMI controls are automatically mapped to the function
blocks in the PLC.

4. Use the Live View connection to test the project
5. Transfer the HMI project.

= The Live View connection for operating the project has been created
6. Use the runtime connection to operate the project.

TE8400 Version: 1.0.0 19
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4.9 Automatic PLC code generation

Create a new PLC project that serves as a basic framework for programming by selecting Generate PLC
Template in the project context menu. Declare, instantiate and initialize all DataObjects, Services,

ProcessValues and TextLists.

* PLC Code Generation
“ PLC Template Generation

4 Preparation

Q Create empty TwinCAT Project - succeeded

4 Generate PLC Project: MTPModulel

9 Create empty PLC Project - succeeded

0 Add required Libraries to the PLC Project - succeeded
& Generate GVL_MTP - succeeded

0 Generate PIDCtrl Function Block - succeeded

@ Generate Service Function Blocks - succeeded

@ Generate Enums for Textlists - succeeded

o Generate MTP Program - succeeded

-

The automatically generated program code is located in folders with the name MTP. The folder structure

under TwinCAT PLC is as follows:

20 Version: 1.0.0
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4 gl TWinCAT Project MTP
b [l SYSTEM
MOTION
Fi m PLC
F] g MTP_Runtirme
4 ;—'ﬂ MTP_Runtime Project

Structure:

4 | Zr References
2 Te2_ControllerToolbox
<3 Te2_Standard

-3 Tc2_Systern
-3 Te3_Module
“3 Te3_MTP
4 | DUTs
B [g MTP
4 [ GVLls
b 3 MTP
4 [ POUs
b [ Interface
b g MTP
&] MAIM (PRG)
C3 VIsUs

b Gh PlcTask (PlcTask)
=': MTP_Runtime.tmc
OF MTP_Runtime Instance

References

o Allinstalled libraries
DUTs — MTP

o All text lists: Enum definition, service interactions and service positions
GVL — MTP

> |Instances of the bataObjects and services
POU — MTP — MTP.PRG

o Calling DataObjects and services

POU — MTP — Folder with service name

o Declaration of the service and the procedures

The automatically generated code contains comments with notes and warnings that describe which areas
will be overwritten during the next code generation and where changes can/should be made:

l -I.r-llr ELEEEELEEEEERE L EEEEE LR EEE R EEELELEL LR BB EEEELEE LR R EEEE
2 A4 % This file was automatically generated by TwinCAT 3 MTP Engineering. *
3 _r"_f £ &
4 A4 % WARNING: Do not edit this function block manuslly. Any changes made 4
5 A4 % will be overwritten the next time the code gensration process runs. *
€ s &
7 A4 % INFO: Implement service states 1n methods. Variables related to #
g 4/ * this procedure should be added here. This function block can extend *#
3 A4 % existing procedure function blocks. #
J_I_-I _r"_f ELELEREEELEEEEEEELE R E R EELEEEEE EELELEEE EEEEEEEEEELELEEE EE CELEEEEEEELE
11 FUNCTION BLOCK FB_MTP Filling

12 VAR GENERIC CONSTANT

13 cProcedures _Filling : UINT := 1;

14 cConfParameters_Filling : UINT := 1;

TE8400 Version: 1.0.0 21
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o

m
1

10

.

m

[ R X

=] ™

(* Link inputs and outputs as neesded.
4 Future code generation will not change existing code.

4 Code for new function blocks will be appended at the esnd. *)

/4 Input Pump Source 1(Analog Drive) 1234567839
PO1{
:= POl.Rpm,
FwdFbk := P0l.FwdCtrl AND FOl.BpmFbk > 0,
:= PO1l.RewCtrl AND FOl.RpmFbk > 0

/7 Input Pump Source Z (Analog Driwve)

PO2{
RpmFbk := FOZ2.Rpm,
FwdFbk := P0Z.FwdCtrl AND PO2.BpmFhk > 0O,
RevFbk := P02.RewCtrl AND PO2.RpmFbk > 0

J/ Output Pump (Analog Drive)

Error List
| Entire Solution ~| ||@ 0 Errors |||A 36 Warnings || © 00f 97 Messages | Clear | |Build + IntelliSense -
™ Description
AA U373 add state implementation
A\ C0373: add state implermentation
A C0ITHF your strings contain special characters, such as B, §, G, & or any other non-standard characters, you need to enable
A\ C0373: Add linking for AlarrmMgmt_PealnformationLabel_PowerSupply
A C0373: Add linking for AlarrmMgmt_Filling_Helding
A\ C0373: Add linking for AlarrmMgmt_Filling_Stopping
A C0373: Add linking for AlarmMgmt_Filling_Aborting
A\ C0373: Add linking for PD1
A C0373: Add linking for P02
A\ C0373: Add linking for P03
A C0373: Add linking for TO1

TwinCAT HMI Configuration QJIgGIgNt=8 Output

22
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410 HMI generation

Using the project context menu Generate HMI Template, you can create a new HMI project with the
corresponding content or generate the content in an existing HMI project.

* HMI Generation — U A
HMI Template Generation

4 Preparation

0 Initialization - succeeded
& Create empty HMI project. * succeeded

0 Install ProcessLibrary NuGet Package - succeeded

I .
_ 4 (Generate HMI Content for: MainProcess

Q Create content page - succeeded
Q (enerate Terminations - succeeded
Q Generate Sources - succeeded

Q Generate 5inks + succeeded

Q Generate Visual Objects - succeeded

! Q Finalize - succeeded

Close

- -

d Generate and activate the PLC project before HMI generation so that the automatic mapping
between PLC function blocks and HMI controls is implemented,

The Region of the Desktop.view in the new HMI project is created automatically and linked to the newly
created content. The new page is then opened automatically to create the Historize Settings inthe
background.

Below you can see the HMI picture in MTP Engineering and the TwinCAT HMI page created from it:

TE8400 Version: 1.0.0 23
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You can use Live View to test the operation in TwinCAT HMI Engineering or you can transfer the HMI project
to a TwinCAT HMI server:

24
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