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Legal information

Use of application examples

Application examples illustrate the solution of automation tasks through an interaction of several components in the
form of text, graphics and/or software modules. The application examples are a free service by Siemens AG and/or a
subsidiary of Siemens AG ("Siemens"). They are non-binding and make no claim to completeness or functionality
regarding configuration and equipment. The application examples merely offer help with typical tasks; they do not
constitute customer-specific solutions. You yourself are responsible for the proper and safe operation of the products in
accordance with applicable regulations and must also check the function of the respective application example and
customize it for your system.

Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the application examples
used by technically trained personnel. Any change to the application examples is your responsibility. Sharing the
application examples with third parties or copying the application examples or excerpts thereof is permitted only in
combination with your own products. The application examples are not required to undergo the customary tests and
quality inspections of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not result in property damage
or injury to persons.

Disclaimer of liability

Siemens shall not assume any liability, for any legal reason whatsoever, including, without limitation, liability for the
usability, availability, completeness and freedom from defects of the application examples as well as for related
information, configuration and performance data and any damage caused thereby. This shall not apply in cases of
mandatory liability, for example under the German Product Liability Act, or in cases of intent, gross negligence, or
culpable loss of life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent non-disclosure of a
defect, or culpable breach of material contractual obligations. Claims for damages arising from a breach of material
contractual obligations shall however be limited to the foreseeable damage typical of the type of agreement, unless
liability arises from intent or gross negligence or is based on loss of life, bodily injury or damage to health. The foregoing
provisions do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens against
existing or future claims of third parties in this connection except where Siemens is mandatorily liable.

By using the application examples you acknowledge that Siemens cannot be held liable for any damage beyond the
liability provisions described.

Other information

Siemens reserves the right to make changes to the application examples at any time without notice. In case of
discrepancies between the suggestions in the application examples and other Siemens publications such as catalogs, the
content of the other documentation shall have precedence.

The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure operation of plants,
systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary to implement — and
continuously maintain — a holistic, state-of-the-art industrial security concept. Siemens’ products and solutions constitute
one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines and networks. Such
systems, machines and components should only be connected to an enterprise network or the Internet if and to the
extent such a connection is necessary and only when appropriate security measures (e.g. firewalls and/or network
segmentation) are in place.

For additional information on industrial security measures that may be implemented, please visit
https:/lwww.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure. Siemens strongly
recommends that product updates are applied as soon as they are available and that the latest product versions are used.
Use of product versions that are no longer supported, and failure to apply the latest updates may increase customer’s
exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed at:
https://www.siemens.com/industrialsecurity.
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Introduction

1. Introduction

Virtual commissioning with the digital twin

To perform virtual commissioning, an image of the real machine is required. This image is referred to as the digital twin of
a machine.

By means of a digital twin, the interaction of individual components of a machine can be simulated and optimized in the
virtual world — without the need for a real prototype. The virtual commissioning of a machine is therefore an efficient
alternative to reduce the risk of errors and the workload required for real commissioning. This enables shorter market
launch times as well as higher flexibility, efficiency and quality.

Purpose of this Getting Started

You become familiar with essential steps for performing virtual commissioning with the SIMATIC S7-PLCSIM Advanced,
SIMIT and NX MCD based on a specific application example. You understand the principle of simulation so that you can
transfer this knowledge to your individual task.

Advantages of Virtual Commissioning

Virtual Commissioning offers significant advantages: You can recognize in a very early development phase whether your
machine is behaving the way you want it to.

You can optimize the machine and its behavior in any number of simulation processes.
You can check and optimize the following at an early stage:
e Construction of your machine

- Before building or installing a prototype
- While the machine is still set up for a different task

e Programming of your user program
e Motion sequences of your machine
e Interaction of mechanical components, electrical components and software in the machine

Furthermore, you can simulate error scenarios and optimize the behavior in the event of component defects.
Commissioning of the real machine becomes significantly simpler.

Optimum introduction and effective use of Virtual Commissioning
The application example in this Getting Started shows the following:

e Introduction to virtual commissioning
e lllustration of coupling and interaction of different programs
e Sample projects for each program, which can serve as templates for your own applications

You gain insight into the functionality of the Virtual Commissioning setup with S7-PLCSIM Advanced, SIMIT and NX MCD,
and can create your own simulations according to your requirements.

Target group
The target group of Virtual Commissioning with S7-PLCSIM Advanced, SIMIT and NX MCD includes:

e Programmers (special knowledge on PLCSIM Advanced, on TIA Portal or on SIMIT) who test their PLC program during
development.

e Mechanical engineers (CAD special knowledge or machine knowledge) who test a machine using virtual
commissioning.

e Electricians (special knowledge of creating circuit diagrams or designing electrical components in the machine) who
have written the PLC program and test the PLC program against a digital twin.
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Introduction

Limitation

This Getting Started does not provide information on the following topics:

Basics of TIA Portal configuration

You can find additional information on this topic in the SIMATIC STEP 7 Basic/Professional V19 und SIMATIC WinCC
V19 documentation (https://support.industry.siemens.com/cs/ww/en/view/109826862).

Basics of the SIMIT coupling types

You can find additional information on this in the SIMIT V11.2 manual
(https:/Isupport.industry.siemens.com/cs/ww/en/view/109963664).

Basics of CAD modeling

You can find additional information on this in the NX2406 documentation (https://docs.sw.siemens.com/de-
DE/documents/209349590/PL20231101866122454).

Knowledge of these topics is required to understand the application example in this Getting Started.
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Introduction

1.1. Overview

With S7-PLCSIM Advanced, you simulate your user program without real hardware.

For a comprehensive function test, the STEP 7 program is loaded into a simulated S7-1500 controller via SIMATIC S7-
PLCSIM Advanced.

The SIMIT simulation software maps the behavior of active components (e.g. of drives or valves). In SIMIT, you can
simulate error scenarios to analyze the behavior of the machine in a virtual space. SIMIT exchanges setpoints/actual
values of the simulation via a coupling with MCD.

You also need the following programs for the virtual commissioning of this Getting Started:

TIA Portal, STEP 7 and WinCC Engineering

In the TIA Portal, you create your user program with STEP 7 and your screens for operating and controlling machines with
WinCC on an HMI device.

Mechatronics Concept Designer (MCD)

With MCD, you simulate and test the mechanical components of your machine in a virtual environment. MCD brings CAD
data together with a physical engine: The CAD data is made kinematic.

The specification of the degrees of freedom of the different mechanical components defines the kinematics of the model.

Entry ID: 109758943 V1.0.2 06/2024 © Siemens 2024 7



Introduction

1.2. Mode of operation

Comparison: Reality versus simulation

Figure 1-1 Commissioning procedure (reality vs. simulation)
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Introduction
How it works

Figure 1-2 Principle of virtual commissioning with S7-PLCSIM Advanced, SIMIT and MCD
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Interaction of the programs
The simulation is a signaling circuit of the coupled programs:

o SIMIT receives the PIP outputs (process image partition of the outputs) from the PLC.

e SIMIT sends setpoints (e.g. speed setpoints, position setpoints, binary signals) to MCD.

e MCD simulates the mechanical components based on the defined degrees of freedom and setpoints.

e MCD sends the calculated actual value (e.g. speed actual values, position actual values, binary signals) to SIMIT.
e SIMIT calculates the behavior of the machine using the drive block.

e SIMIT sends the PIP inputs (process image partition of the inputs) to the PLC.

Figure 1-3 Data exchange between PLC, SIMIT und MCD
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Introduction
Communication

e MCD and SIMIT exchange their data via the MCD coupling.
e SIMATIC PLCSIM Advanced and SIMIT exchange their data via the PLCSIM Advanced coupling.
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1.3. Description of the digital twin

Machine of the application example

Introduction

Using PLCSIM Advanced as stand-alone simulation system, you can simulate and test the created user program on a
simulated controller. The Runtime APl makes user interfaces available for access to the simulation runtime.

In this application example, local communication via the PLCSIM-Softbus is used for data exchange with the TIA Portal.
With PLCSIM Advanced, distributed communication via a virtual Ethernet adapter is also possible.

The interface to SIMIT is realized via the PLCSIM Advanced coupling, which enables simple import of the inputs and

outputs of the hardware to be simulated.

Automation task

For virtual commissioning, load a program into a simulated controller via PLCSIM Advanced. Through interaction with
SIMIT and MCD, you validate the program in the context of the machine.

In the application example of this Getting Started, a robot takes a workpiece from the conveyor belt as soon as it has been
recorded by a light barrier and places it in different positions in a box.

Components

The virtual model of the application example consists of:

e 1 SCARA with axes 1to 3

e 1 conveyor belt

e 4light barriers

e Workpieces (unlimited number)

e 2 boxes for storing the workpieces

Sequence

The application example proceeds as follows:

e The conveyor belt is activated until one of the two light barriers detects a workpiece.
e The robot takes the workpiece and places it in the box.
e Aboxis filled to the maximum with 9 workpieces. The robot changes to an empty box.

MCD simulates the mechanical components based on the defined degrees of freedom and setpoints and represents the

simulated machine visually.

Tags, declarations, data types

The following input and output tags are defined for the communication of the controller with the transport system:

Table 1-1 Overview of variables

_Tag Declaration Data type
ConveyorBelt_Actor_Interface_Addressin Input PD_TEL1_IN
Axis1_Actor_Interface_Addressin Input PD_TEL105_IN
Axis2_Actor_Interface Addressin Input PD_TEL105_IN
Axis3_Actor_Interface_Addressin Input PD_TEL105_IN
lightBarrierPickingPos Input BOOL
lightBarrierPlacingPos Input BOOL
boxPicked Input BOOL
lightBarrierBoxLeft Input BOOL
lightBarrierBoxRight Input BOOL
DI5-DI15 Input BOOL
ConveyorBelt_Actor_Interface_AddressOut Output PD TEL1 OUT
Axis1_Actor_Interface_AddressOut Output PD_TEL105_OUT
Axis2_Actor_Interface_AddressOut Output PD_TEL105_OUT
Axis3 Actor Interface AddressOut Output PD TEL105 OUT
Axis3_ActualPosition Output REAL
enableVacuum Output BOOL
DQO, DQ2-DQ15 Output BOOL

Entry ID: 109758943 V1.0.2 06/2024
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Simulated hardware components

Table 1-2 Simulated HW components

Introduction

Number Component Version Article number

1 CPU 1517TF-3 PN/DP V3.0 6ES7 517-3UP00-0ABO

1 MTP2200 Unified Comfort V18.0.0.3 6AV2 128-3XB27-0BX0
Pro

3 SINAMICS S120 V5.1 6SL3 040-1TMAO01-0AAO
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1.4. Components used

You can find the programs listed below in the Siemens Industry Mall (https://mall.industry.siemens.com) with
specification of the article numbers.

This application example has been created with the following software components:

Table 1-3 Software components

Component Article number

SIMATIC STEP 7 Professional V19.0 o 6ES7822-1AA23-0YAS

SIMATIC WinCC Unified PC Simulation V19.0 o Delivery Release SIMATIC WinCC V19

SIMATIC WinCC Unified Comfort Engineering V19.0 e https://support.industry.siemens.com/cs/ww/en/
view/109821219

SIMATIC S7-PLCSIM Advanced V6.0 Upd1 e 6ES7823-1FA05-0YAS

SIMIT Engineering SV11.2 e 6DL8913-0AL20-0AB5

NX Mechatronics Concept Designer 2406 e 27z.B.NX91113

You can find additional information and contact data relating to the MCD on the Internet
(https://www.plm.automation.siemens.com/en/products/open/applications/mcad-software-components.shtml).

This application example consists of the following components:

Table 1-4 Components

Component File name

Documentation Manual_VirtualComissioningOfMachines_GettingStarted_V1.0.2_EN.pdf
TIA Portal Project TIA_GettingStarted_V1.0.2.zap19

SIMIT Project SIMIT_GettingStarted V1.0.2.simarc

NX MCD Project MCD_GettingStarted_V1.0.2.zip
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2.1.

1.

1.

Note . .
simulation.

Engineering

Engineering

The higher the level of detail of the simulation, the greater the computing effort during the

Downloading the application example

Download the following ZIP file (contains files of the application example) to your PC:

VirtualCommissioningOfMachines_GettingStarted_v1.0.2.zip

(https:/Isupport.industry.siemens.com/cs/ww/en/view/109758943)

Unzip the .zip file.

2. The following archives will be unpacked and saved on your PC

MCD_GettingStarted_V1.0.2.zip

1.

Unzip the ZIP file.

- The main assembly “IMAIN_ASM_GettingStarted_Solution.prt” must be opened with NX MCD.

Figure 2-1 Unzipped MCD_GettingStarted_V1.0.2.zip

w

U <« 01Pr.. » MCD_GettingStarted_¥1.0.2

MName

|ih IMAIN_ASM_GettingStarted_Solution.prt

M3 _asm_Conveyor_with_Belt.prt
By _ASM_TS80-FL-200_stp.prt
m belt.prt

m Bottom.prt

m bracket.prt

m coil.prt

m Gripper.prt

m Kiste.prt

m Light_beam.prt

m Light_bearn_asm.prt

m Picker.prt

m Product.prt

B sBAs00197B.prt

B sBASDD192B.prt

[ SBASDD320B.prt

By season3s1Apr

B Sensor_conveyor.prt

By staeubli_TS20.prt

B version 2015.11.03-10h47m10s.prt
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v O
Date modified

25.06.2024 16:22
15.01.2018 15:12
13.03.2024 16:01
08.01.2018 17:32
5.01.2018 1511
08.01.2018 17:17
08.01.2018 17:32
13.03.2024 16:01
09.03.2018 09:47
09.01.2018 13:20
09.01.2018 13:56
17.01.2024 07:
12.01.2018 10:3
08.01.2018 13:47
16.10.2018 08:3

08.01.2018 13:47

13.03.2024 16:01

09.01.2018 13:20

08.01.2018 13:.47

08.01.2018 13:45

Type

Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File

Siemens Part File

Search MCD_GettingStarted_V1.0

Size

2.379 KB
162 KB
80 KB
124 KB
96 KB
139 KB
732 KB
402 KB
270 KB
120 KB
66 KB
796 KB
103 KB
4.008 KB
8.663 KB
6.164 KB
68 KB

29 KB
54 KB

69 KB

[¥E)

[F=)
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Figure 2-2 NX MCD Assembly load options
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07.10.2022 14:28
15.01.2018 15:12
3.2018 15:21
08.01.2018 17:32
15.01.2018 1511
08.01.2018

08.01.2018 17:32

09.03.2018 09:
09.01.2018 13:20
09.01.2018 13:39

9

12.01.2018 10;
08.01.2018 13:47
16.10.2018 08&:32
08.01.2018 13:47
11.01.2018 08;

08.01.2018 13:47
08.01.2018 13:45

Typ

Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File
Siemens Part File

Siemens Part File

Set to fully load components
with lightweight display

Grobe

1119 KB
162 KB

~ Part Versions

Load 2

w Scope|

Load All Components -~
Optien Fully Load - Lightweig =

[ Load Interpart Data

* Load Behavior
[ Allow Replacement
Generate Missing Part Family Members
[] Cancel Load on Failure

@/

» Reference Sets
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« Saved Load Options

Save as Default

Restore Default @ )
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o]

ttion.prt
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Engineering
SIMIT_ GettingStarted_V1.0.2.simarc

1. Retrieve the SIMIT archive.

Figure 2-3 Retrieving the SIMIT archive

Open project

New project

”

Retrieve project

N e Gl D:\...\SIMIT_GettingStarted_V1.0.2.simarc
EIG i (gl C:\Users\...\Desktop

Project Edit Simulation  Wine

Q

2. Open the retrieved SIMIT project.

Figure 2-4 Retrieved SIMIT archive

- 4 <« 01 Pro.. » SIMIT_GettingStarted_V1.0.2 » v | Search SIMIT_GettingStarted_V1.0.2

MName - Date modified Type Size

comp 25.06.2024 16:22 File folder

globalFunctions 26.07.2018 08:06 File folder

io 25.06.2024 13:41 File folder

mem 27.06.2024 09:17 File folder

monitaring 25.06.2024 15:41 File folder

pcomp 09.01.2018 15:04 File folder

pmac 09.01.2018 15:04 File folder

ppatt 09.01.2018 15:04 File folder

proj 27.06.2024 08:54 File folder

script 09.01.2018 15:04 File folder

sim 27.06.2024 0&:57 File folder

snap 09.01.2018 15:04 File folder

storage 09.01.2018 15:04 File folder

trash 25.06.2024 16:22 File folder
| project.canfig 27.06.2024 08:57 EML Configuratio... 3KB
ﬂ SIMIT_GettingStarted_V1.0.2.simit 27.06.2024 0%:17 SIMIT File 2KB
[ storagesav 25.06.2024 16:22 SAV File TKB

Entry ID: 109758943 V1.0.2 06/2024

© Siemens 2024 16



Engineering

TIA_GettingStarted_V1.0.2.zap19

1. Unzip the TIA Portal archive
2. Open the unzipped TIA Portal project

Figure 2-5 Unzipped TIA Portal archive

<« 01 Proje.. » TIA_GettingStarted V1.0.2 = w0 Search TIA_GettingStarted_V1.0.2

MName Date medified Type Size

AdditionalFiles 25.06.2024 15:45 File folder

1M 25 024 16:10 File folder

Logs 25 024 15:45 File folder

SMG V3 - Export 25 024 15:45 File folder

src 25 024 15:51 File folder

Systemn 27 024 03:38 File folder

tmp 25 024 15:38 File folder

UserFiles 25 024 15:45 File folder

Vei 25 024 15:45 File folder

XRef 26 024 16:42 File folder
E TIA_GettingStarted_V1.0.2.ap19 26 024 164 Siemens T4 Porta... 148 KB
M:I'I'IA_GettingStarted_‘u"I.D.E.im‘n 27.06.2024 08:38 IMFO File 1 KB

You have downloaded the files for the application example.

2.2. MCD model kinematics

The machine needs to have physical properties in order to be simulated. To equip the machine with physical properties,

you need to kinematize it.

You can find information on kinematizing a machine or configuring in MCD in the "Configuring in MCD" section of the

following document:

SIMOTION/SIMATIC: Virtual commissioning with hardware in the loop
(https:/Isupport.industry.siemens.com/cs/ww/en/view/109758739)

2.3. Preparing the TIA Portal project

2.3.1. Requirements

To use the virtual commissioning setup, a controller must be programmed in the TIA Portal.
A TIA Portal V19 project "*.ap19" is included in the download for the application example in this Getting Started.

You have opened the "*.ap19" in the portal view in the TIA Portal.

2.3.2. Setting simulation support of the project

Set the TIA Portal project in such a way that it supports simulation.

Select the open project in the project navigation.

Select "Properties” in the shortcut menu of the project.

The dialog with the properties of the project opens.

Go to the "Protection” tab.

Select the check box "Support simulation during block compilation”.
Confirm with "OK".

ounkswWwN =
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Figure 2-6 Enable simulation support of the TIA project

TIA_GettingStarted_V1. 0.0 [Project

General Protection |

Protection

Note that the know-how protection of blocks can be weakened by a simulation.

[V support simulation during block compilation.

[ <[]

oK 1 | Cancel |

You have set simulation support for the TIA Portal project.

2.3.3. Starting HMI simulation

The application can be operated using the SIMATIC WinCC Unified Runtime.
To start the WinCC Unified Runtime, the TIA Portal HMI must be set into simulation first.

1. Call the shortcut menu in the TIA Portal by right-clicking on "HMI_Unified_22".
2. Click "Start simulation”.

Figure 2-7 Starting HMI simulation

Project Edit View Insert Online Options Tools
G [ seveprojer & ¥ = T X O (#2 G Search in project-

Project tree

Devices | Plant objects
Message Action
2 — 7 : :
~ [ ] TA_GettingStarted_V1.0.0 ] HMI_Unified_22 Ready for loading. Load 'HM_RT_7
B Add new device
s Devices & netuorks (V] » Simulstion mode  Load Runtime in simulation mode
(V] » Lead Runtime Full downlead to target system @ Full dewnload
] » Runtime start sStart Runtime after download te target system. Start runtime
@ Securitysettings. N
b [ Cross-device functions .
& ' » Runtime values  Keep currentvalues in runtime or reset to startvalues fom the e | Resettostrtvalues
» [g§ Ccommen data
» [5]) Documentation settings
A 54
P s e » Resetlogs Resetall logs in the runtime Resetall
» [ 4 Version control interface ™ T —
» [jgh Online access untime nformations
» [5¢ Card ReaderiUSE memory
<] i \
é\,\
— SN
[ Finsh [ road || cancel |
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If the WinCC Unified Runtime has started, it can be reached via e.g., the Microsoft Edge Browser. After entering the
address https://localhost or https://hostname, the IP of the configured access point automatically is shown. To run the
WinCC Unified Runtime, the project must be started.

Figure 2-8 Start WinCC Unified Runtime project

S WinCC Unified X S WinCC Unified RT

@ hostname

Meet Microsoft Edge for Business, the new dedicated experience for your work account.  Learn more Dismiss

SIEMENS

WinCC Unified RT

Start your project

User management

Manage your users

@ WinCC Unified Help

Shows help for WinCC Unified

Figure 2-9 Simulation of WinCC Unified panel

M Virtual Commissioning of machines with 57-PLCSIM Advanced. SIMIT and NX MCD - Getting Started

W STEP_INIT 14.3.2024, 07:39:41

Automatic Mode Actual Velocity of Conveyor [mmis]

off off
STEP_INIT

Axes State L Sianal State

You have started the simulation of the operator panel.
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2.4. Preparing a SIMIT project

2.4.1. Overview

SIMIT contains the required couplings to the MCD and PLCSIM Advanced programs and simulates the behavior of the
machine.

The following is simulated in this application example:
e SCARA robot with 3 positioning axes

- 2 axes with simulation of PROFIdrive drives
Transfer of control and status word

-1 axis with active simulation in the PLC
Transfer of the actual position

e Conveyor belt with 1 speed axis
Simulation of the PROFIdrive drive
Transfer of control and status word

e Light barriers

SIMIT simulates the drives with separate drive blocks which adjust the communication and the state machine of a real
drive. The state machine defines the transitions from one state to another. A state transition is triggered by a defined bit
in the control word. The current status can be recognized by the status word.

You do not need to change the user program as compared to the real machine.

To enable SIMIT to communicate with the drive blocks, connect the inputs and outputs of the drive blocks with the
required information of the PROFIdrive telegram.

NOTE Because the programs uses different base units, SIMIT converts the tags.

2.4.2. Creating a new SIMIT project

NOTE You start with a new project in SIMIT for this application example.

If needed, you can open a finished SIMIT project from the download folder.

Open SIMIT.

Click "Create new project".

Enter the name and click "Create".
Click "Project view".

A WN =

SIMIT has created a new project. The file has the extension *.simit.

2.4.3. Coupling SIMIT with PLCSIM Advanced

1. Make sure that the project is closed in the TIA Portal.
2. Double-click "New coupling".
3. Select "PLCSIM Advanced" and click "OK".
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Figure 2-10 Creating a coupling between SIMIT and PLCSIM Advanced
i

Project Edit Simulation Window Automatic modeling Options Help

5 k| B ol Resktme 100%) =

4 Project navigation Selection
E Mew coupling
2
E Hardware Standard Additional
'Q &4 GettingStarted SIMIT Unit OPC DA Client gPROMS
E Project manager PRODAVE OPC DA Server Mechatronics Concept Designer
> - Emulation OPC UA Client Plant Simulation
Emulation _
4 virtual Controller OPC UA Server
- _ uﬂlﬁ
% New d * PLCSIM Advanced Shared Memory
» -y Monitoring PLCSIM
» 1| Scripting
’ iﬂ OK Cancel More ...
il Snapshots

4. In the "PLCSIM Advanced Import" window, navigate in the "TIA Portal project" line to the TIA project file.

To use the direct TIA Portal project import of the PLCSIM Advanced coupling, SIMIT V11.1 must be
started with admin rights. Otherwise, the direct import cannot be used due to the missing openness
interface.

PLCSIM Advanced import

Missing Openness Interface! X

Mo compatible TIA openness found!

NOTE
Please install TIA openness and reimport the TLA project

aqgain,
Stations =
Figure 2-11 Import of the TIA Portal project
PLCSIM Advanced import ? X
. TIA Portal project 1_W1.0.1\TIA_GettingStarted_V1.0.1.2p18 ...
HWCNExpaort - File =
Symbols Create new ||

v Adapt data width

Stations => Import Cancel

5. Select "Create new" from the "Symbols" drop-down list.
Select the "Adapt data width" check box.
7. Confirm the entries by clicking on "Import".

o
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With SIMIT you can also import HWCN-Export files.

NOTE The HWCN-Export.exe can be found in the installation directory e.g.: C:\Program Files
(x86)\Siemens\Automation\SIMIT\SIMIT SF\data

8. SIMIT has added the "PLCSIM Advanced" coupling in the project navigation.

Figure 2-12 Coupling between SIMIT and PLCSIM Advanced
i

Project Edit Simulation Window  Auwtoma

= |l

4 Project navigation

9. Assign the new name "PLC" to the "S71500-ET200MP-Station_1" by right-clicking "Rename”.

Figure 2-13 Rename the PLCSIM Advanced station
i

Project Edit Simulation Window Automatic modelling  Optiol
@ B Resbame i) -

4 Project navigation

571500-ET200MP-Station_f:

Delete Del

Rename P2 k
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Inputs/outputs as tags

When you double-click on "PLC", a window with the inputs/outputs of the controller as tags appears in the work area.

Figure 2-14 Inputs/outputs of the controller

i
Project Edit Simulation Window Automatic modeling Options Help

g b Remelom) -

4 Project navigation PLC (PLCSIM Advanced)

lightBarrierPickingPos
lightBarrierPlacingPos Ie4.1
boxPicked I64.2
lightBarrierBoxLeft 164.3 BOOL
lightBarrierBoxRight 164.4 BOOL
DI5 164.5 BOOL
DI6 I64.6 BOOL
D17 164.7 BOOL
DI8 165.0 BOCOL
DI9 I65.1 BOCOL
DI10 165.2 BOOL
DI11 165.3 BOOL
DI12 165.4 BOOL
DI13 165.5 BOOL
DI14 165.6 BOOL
DI15 165.7 BOOL
0 ConveyorBelt_Actor_Interface

- e =

=
g]

=
]
Oooocccooooooocc]

= -0 0 0 00000 D00 000 e e

0 a

0 a
enableVacuum Q68.1 BOOL 0 i}
DQ2 Q68.2 BOCOL 0 a
DQ3 Q68.3 BOOL 0 1}
DQ4 Q68.4 BOOL 0 1}
DQs Q68.5 BOOL 0 0
DQ6 Q68.6 BOOL 0 0
DQ7 Q68.7 BOOL 0 0
DQe Q69.0 BOOL 0 0
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Setting the time slice for the PLCSIM Advanced coupling

Select the time slice “Bus synchronous”.

Figure 2-15 Settings of the PLCSIM Advanced coupling

Engineering

PLC (PLCSIM Advanced)*

= Helc
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Default Symbol name
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Simatic project path
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2.4.4. Coupling SIMIT with MCD

Double click "New coupling".

In the "Selection" window, select the "Mechatronics Concept Designer" coupling and click "OK” (Figure 2-16).

SIMIT adds the "Mechatronics Concept Designer" coupling to the project.

Rename the coupling for a shorter coupling name to "MCD".

Double-click the new MCD coupling so that it opens in the work area (Figure 2-17).

Switch to the NX MCD project and click the "Allow connection” button in the Simit Toolbar and insert the MCD

coupling identifier (Figure 2-18 and Figure 2-19)

7. Switch to the SIMIT project and click the "Receive signals from MCD" button in the MCD link in the work area.
(Figure 2-20)

8. Switch to the NX MCD project and click the "Send signals to SIMIT" button in the Simit Toolbar. (Figure 2-21)

U wWwN =

As of SIMIT V10.2, the Mechatronics Concept Designer (MCD) project is no longer started by SIMIT.

NOTE The new coupling mechanism is supported by a toolbar "Simit" implemented in the MCD toolbar.

If NX MCD is already installed, the new Simit Toolbar will be implemented in NX MCD during SIMIT
V11.2 installation. The system environment variable "UGII_BASE_DIR" points to the selected NX MCD
version. If different NX MCD versions are installed in parallel, pay attention to the system environment
variable to implement the Simit Toolbar in the correct version.

If NX MCD is installed after SIMIT, the Simit Toolbar can be installed after the successful NX MCD
installation using the SIMIT installation file. The value in the system environment variable
"UGII_BASE_DIR" must also be observed here.

Figure 2-16 Creating a coupling between SIMIT and MCD

Selection ?X
New coupling
Hardware Standard Additional
SIMIT Unit OPC DA Client gPROMS
PRODAVE OPC DA Server & Mechatronics Concept Designer
Emulation OPC UA Client Plant Simulation
Virtual Controller OPC UA Server

Shared Memory
PLCSIM

0K Cancel Maore ...
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Figure 2-17 SIMIT: Workspace MCD coupling
]

Project  Edit Simulation Window Automatic modeling  Options

@ H 1

4 Project navigation

Modeling Curve View Selection Render Tools

Allow
connection
= Menu ~ INo Selection Filter ~| ., |Entire Assembly - %v 4 ¢ Q Q - @ ]
O @ Discovery Center #] IMA A_GettingStarted_Solution.prt [ X

& oD@ AT 8

Cl

The Mechatronics Concept Designer coupling in SIMIT V11.2 is able to connect and synchronize with
any running NX MCD instance. In the NX MCD instance, permission to import SIMIT signals must be
granted for reading the signals into SIMIT via the Simit Toolbar. After the project has been successfully
read out, the coupling is created.

NOTE
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Figure 2-19 MCD Coupling Identifier

Coupling |dentifier

Please enter the name of your coupling in Simit you want
to match this instance with:

{mco

¥ Save connection settings to prt file?

Cancel_|

Figure 2-20 SIMIT: Receive signals from MCD

I
Project Edit Simulation Window  Automatic modeling Options Help
= |

4 Project navigation

¥ ¥
Receive signals from MCD X

Z Send signals from MCD to Simit by pressing

"Simit" -> "Send signals to Simit" in your MCD
menu.

Cancel

Figure 2-21 MCD: Send signals to Simit

NX B

File Home

Allow Send signals
connection to Simit

The inputs and outputs of the linked MCD instance appear in the SIMIT work area.
You have added the "MCD" coupling in SIMIT and linked it to the selected NX MCD instance.
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NOTE SIMIT V11.2 can also be linked to a NX MCD PLAYER instance.

Engineering

Please note that reading out the MCD project with a full NX MCD license is recommended.

If an MCD PLAYER instance has only been read out with an MCD PLAYER license, the physics objects

are missing in the coupling. Only signals are shown in the coupling.

An MCD coupling, which was created with a full MCD license (physics and signal objects), can easily

be used with an MCD PLAYER instance.

Setting the time slice for the MCD coupling

1. Select the ,Isochronous” check box for time slice 2.

Figure 2-22 Setting the bus synchronization of the time slice

sctsConveyorBelt.SetSpeed
sDeactivateSensorLeft.Setvalue binary

sDeactivateSensorRight.SetValue binary
sGrip.SetValue binary
sRelease.SetValue binary

sTriggerNewProduct.SetValue

csBoxLeft. Triggered

csBoxRight. Triggered binary
csConveyorLeft. Triggerad binary
csConveyorRight. Triggered binary
csDeleteProduct.Triggered binary
csProductGrip.Triggered binary
csSinkL eftBox. Triggered binary
csSinkRightBox. Triggered binary
degrees hjAxis1_Basis.Angle analog
degrees hjAxis2_pAxis1.Angle analog
m pcAxis3.Position analog
mfsec pcAxis3.Speed analog
radians schxis1.Position analog
rev/min schAxisl.Speed analog
radians scAxis2 Position analog
rev/min scAxis2. Speed analog
m sctsConveyorBelt.Position analog
m/sec sctsConveyorBelt.Speed analog
sDeactivateSensorLeft.Value binary

sDeactivateSensorRight.Value

Time slice
Isochronous
Host IP 127.0.0.1

Include Physics Objects '3

Add signaladapter name as v

NX Operating mode Standard (unmanaged mode)

MCD Part D:\20_Projekte\10_VC\APC_Project:
Archive

2. Save the MCD coupling.
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The MCD coupling can be adjusted via the coupling properties. All physics objects in the coupling can
be hidden using the "Import physics objects" selection. Accordingly, only signals are displayed and
processed in the coupling. The MCD coupling can be archived if necessary. This results in a copy of the
MCD project in the SIMIT project.

NOTE

The NX operating mode can be used to select whether the NX MCD model is in a “Managed” or
“Unmanaged” mode. This setting is necessary for an interaction with Teamcenter.

Setting the units of the signals from MCD

The units for the signals from the MCD must be set as they are used in the charts. Conversions are thus avoided. The units
used are defined by the blocks which are called in the charts.

e Actual and setpoint speed (NIst and NSoll) at the "ProfiDrive2" block are specified in 1/min.

e "Gx_XIst" at the "SensorProcessRotatory" block is specified in degrees.

e Position values of "Axis 3" are defined as mm in the TIA Portal and are converted to m in the "ControlAxisV10" chart.
e The speeds of "Axis 3" and "ConvoyerBelt" are transferred to MCD in m/sec.

In the "Project navigation", double-click on "Couplings > MCD" and set the correct units for all signals.

The following screenshot shows the correct units for all signals of this application example.

Figure 2-23 Adjusting the units of the MCD signals
il
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1Ml Find & replace ¥ ¥ ¥ =l
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m/sec prAxis3.Speed analog
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degrees scAxis1.Position analog
degrees hjAxis2_Axis1.Angle analog
degrees hjaxis1_Basis.Angle analog
sTriggerNewProduct.Value binary
sRelease.Value binary
sGripped.Value binary
sGrip.Value binary
sDeactivateSensorRight.Value binary
sDeactivateSensorLeft.Value binary
csSinkRightBox. Triggered binary
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csConveyorRight.Triggered binary
csConveyorLeft. Triggered binary
csBoxRight.Triggered binary
csBoxLeft. Triggered binary
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2.4.5. Setting the time slice of the project manager

Make sure that the following values are identical:

e Time slice cycle of the project manager in SIMIT
e Application cycle of the controller in the TIA Portal

If necessary, correct the value for the time slice cycle of the project manager in SIMIT.

Time slice cycle of the project manager in SIMIT

The following figure shows the time slice cycle of the project manager in SIMIT.

Figure 2-19 Adjusting the time slice of the project manager

Project Edit Simulation Window  Automatic modeling Options Help
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4 Project navigation Project manager
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Time slice 4 [ms] 200
Time slice 5 [ms] 250
Time slice 6 [ms] 300
Time slice 7 [ms] 350
Time slice 8 [ms] 400
Operating mode Isochronous | |
Multi step count 10
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Application cycle in the TIA Portal

You call the application cycle of the controller in the TIA Portal as follows:

Double click on the "PLC_1" device in the TIA Portal project navigation.
Double-click on "Program blocks".

Right-click on the "MC-Servo" organization block.

Click "Properties".

The "MC-Servo" window opens.

Click on the "General" tab.

Click on "Cycle time".

Make sure that "1" is selected in the "Factor" drop-down list.

NV AWN =

The value for the controller is displayed in the "Application cycle" line.

Figure 2-20 Adjusting the cycle time in TIA portal

MCServo [OB91] [X
General Texts
General Cycle &
Informaticn yele tme
Time stamps
Compilation () Cyclical
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Attributes. al @® synch —
totl
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B Distributed li0: | PROFINET I0-System (100} [+
i Send clock (ms) |2 |
Factor: |1 [+
Application cycle (ms) |2 |

2.4.6.
requirements

Engineering

Using SIMIT according to your own

You will find an overview of the possibilities for using SIMIT according to your own requirements on Page 32.
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2.5. Creating a SIMIT behavior model

SIMIT behavior models can be created by the Simulation Model Generator automatically. The actual
NOTE version and documentation can be found on SiePortal.
https://support.industry.siemens.com/cs/ww/en/view/109780391

2.5.1. Modelling the drive behavior

In the following sections, you will learn how to model the drive behavior in SIMIT according to your requirements.

You can find additional information about the library on Page 41.

SIMIT chart of the axes of the application example

Under "Charts" you will find the individual components of the project. By double-clicking, the workspace shows the chart
editor of the particular axis of the Getting Started application example.

Figure 2-24 SIMIT diagram of axis 1
1]
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| ControlAxis2 M_RED]
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2.5.2. Creating charts for the axes

1. Double-click "New chart".
SIMIT adds a new chart called "Chart" to the list of charts.

NOTE You can change the name of the chart.
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Figure 2-25 Creating a new chart in SIMIT

Edit Simulation Window

B> il Reaktime (100

2. Double-click the new chart "Chart".
The chart editor for "Chart" appears in the work area.

Figure 2-26 Empty workspace of the new chart
“F:qm m Sum.l.mm Window  Automatic moi.*w Options ~ Help SIEMENS

4 Portal view

Assemble the drive components of axis 1. You can find additional information on Page 32.
Adapt the properties of the components. You can find additional information on Page 34.
Interconnect the signals. You can find additional information on Page 38.

Repeat the axis 1 procedure for axis 2.

Interconnect axis 3. You can find additional information on Page 39.

Nowmhsw

See also

e Setting properties of the PROFIdrive block on Page 37.
e Interconnection of axis 1 and 2 on Page 39.

e Structure of the drives on Page 34.

e Interconnection of axis 3 on Page 39.
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2.5.3. Structure of the drives

Drives of SCARA axes 1 and 2

The simulated drives of axes 1 and 2 of the application example are assembled in a modular fashion of the following
components:

Figure 2-27 Structure of the PROFIdrive telegram 105

PROFIdrive2
STW1 ZSW1
NSOLL B NIST B
() STW2 ZSW2
~ Y
Nist NSoII+
'* Gx_STW Gx_ZSW
(2 Gx_XIST1
* Process Gx_XIST2
[ % XERR
@ B kpc
[ MOMRED MELDWH»
M_RED
Oa M_Lower_ Limit
M_Upper_Limit
— Y

"PROFIdrive2" component: Control/status word and speed setpoint/actual speed

"Sensor" component: Encoder connection

"DynamicServoControl" component: Drive-internal position controller

® ® 6

"SiemensMomentumReduction” component: Torque reduction

The group of blocks as shown above represents the behavior of a PROFIdrive drive as an example for PROFIdrive
telegram 105.

SCARA axis 3

Axis 3 represents the stroke axis of the SCARA robot and is switched to simulation in the TIA Portal. With this, PLCSIM
Advanced calculates the position of the axis.

e The drive must not be simulated with a PROFIdrive block.

e The PLC simulates the axis.

e SIMIT transfers the result of this simulation (actual position) to MCD.

e MCD transfers the actual position to a PositionController.
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e The PositionController represents the position.

SCARA axis 4

Engineering

The SCARA axis 4 (rotation of gripper) is not used in this application example. It is therefore not included in this chart.

Drive of the conveyor belt

The simulated drive of the conveyor belt consists of a PROFIdrive1 block and has the following structure:

Figure 2-28 Structure of a PROFIdrive1 block
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Components of SCARA axes 1, 2 and of the conveyor belt

You can find the components used in the SIMIT library, on the right-hand side in the "Components" task card with open
"Basic components" pane.

Figure 2-29 Components of the SIMIT library
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2.5.4. Setting properties of the PROFIdrive block

Consistency of parameters

In order for the simulation to work smoothly with the PROFIdrive block, the parameters in SIMIT must

NOTE match the TO-parameters in the TIA Portal.

You can find the parameters in the TIA Portal project navigation under [Device] > Technology objects
> [TO name] > Configuration > Basic parameters.

In this example the data adaption of drive parameters is active. The drive parameters will be set during
runtime automatically.

To open the parameters in TIA Portal, proceed as follows:

1.

2
3

In the TIA Portal project navigation, open the drop-down list of "PLC_1".
. Click on the relevant TO under "Technology objects".
. You can see the parameters in the detail view.

Setting properties of the PROFIdrive block

1.
2.
3.

Go to charts and click on the PROFIdrive block of the respective axis.

Click on the line "Parameters” in the property window.

Check the preset parameters of the following blocks and change them if necessary, so that the properties in SIMIT
correspond to the TO parameters in the TIA Portal:

"PROFIdrive2"
"SensorProcessRotary"
"Sensor"

Insert the drive parameters additionally in the ,Gateway” component for data adaption. The drive parameters will be
automatically set in the TIA Portal technology object during runtime.

Usage of S7-PLCSIM Advanced V4.0 (Figure 2-30)
Usage of S7-PLCSIM Advanced V5.0 (Figure 2-31)

Figure 2-30 Setting the properties of the PROFIdrive block (data adaption) with S7-PLCSIM Advanced V4.0
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In case of using S7-PLCSIM Advanced V4.0, the HW-ID of the axis PROFIdrive telegram is used for

NOTE establishing the connection of the Gateway component in SIMIT.

Figure 2-31 Setting the properties of the PROFIdrive block (data adaption) with S7-PLCSIM Advanced V6.0
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In case of using S7-PLCSIM Advanced V5.0 or higher, the HW-ID of the axis Module Access Point is used

NOTE for establishing the connection of the Gateway component in SIMIT.

2.5.5. Connecting signals

Connection of the signals is shown based on the example of the PROFIdrive2 block of axis 1.

1. Open the "Signals" task card on the right-hand side, next to the SIMIT work area.
2. Filter the signals, if necessary.

NOTE Filtering distinguishes between upper and lower case (case sensitivity).

3. Insert the desired signal into the chart editor using drag-and-drop. You can find additional information on this in the
sections Interconnection of axes 1 and 2 (Page 39), Interconnection of axis 3 (Page 39) and interconnection of the
conveyor (Page 40).

NOTE Keep the <Shift> key pressed while dragging the signal.
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Figure 2-32 Adding and connecting signals in diagrams
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4. Connect signals to the components.
e Input connectors have a red background.
NOTE
Output connectors have a green background.
Signal not connected to [PLC Axis1_Actor_Interface_AddressOut.STW1 [ o7 STW1
Component

Drag connection from signal to component | puciaxist Actor Initerface AddressOUESTWA " [>——  0L» STW1

with the mouse

Signal connected to PLC Axist_Actor_Interface_AddressOut.STWI p——— STW1

component

Interconnection of axes 1 and 2

The display of the drive components, signals and connections is adapted to the page format of this

NOTE Getting Started for a better overview.

Figure 2-33 Interconnection of signals / SIMIT components of axes 1 and 2
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Interconnection of axis 3

Figure 2-34 Interconnection of signals / SIMIT components of axis 3

The Technology Object of this axis is
Axis 3 in the TIA project in simulation mode
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Interconnection of the conveyor

The display of the drive components, signals and connections is adapted to the page format of this

HINWEIS Getting Started for a better overview.

Figure 2-35 Interconnection of signals / SIMIT components of the conveyor

Conveyor

PROFldrivel
1 : AddressOuLSTWL s t_Actor_Interface_Addressin.Z5W1
BLC ComeyorBel_Actor_Interfoce. AddressOutNSOLL_A B—————3t NSOLL_A NIST_&f—— PLC Conveyorek Actor_Interface._AddressinHIST_A

2.5.6. Modeling the behavior for signals

Figure 2-36 Bitlogic (Signal connections / Create product / Deactivate light barriers)

MCD csConveyarRight. Triggered '—KB »—PLC ightBarrierPickingPos

MCD csConveyorLeft Triggered )—KB P PLC ightBarrierPlacingPos

MCD sGripped.Value )—KB —PLC boxPicked

MCD sRlease SetValue
PLC enableVacuum
MCD csProductGrip, Triggered WCD sGrin.SetValus
MCD c=Boxleft. Triggered )—KB —+PLC hightBarrierBoxRight

MCD csBoxRight.Triggered )—KB »—PLC BightBarrierBaxL sft

Trigger new Product in MCD

MCD csConveyorLeft. Triggered

0.0[T

MCD csConveyarRight.Triggered ;—*Ti]

Deactivate Sensors - Failure Test

p———=MCD sDeactivataSensorRight. SetValue

pP————MCD sDeactivateSensorleft.SetValus

Error test
Test the behavior of the machine in the event of a failure/defect of the right-hand light barrier

1. Start the simulation. You can find additional information on Page 44.
2. Switch a light barrier off or on.

In the SIMIT chart "Bitlogic”, the two gray squares in "Deactivate Sensors - Failure Test" function as

NOTE buttons. The light barriers can be turned off and on with a click during the simulation.

In the simulation, you will see the behavior of the machine in the event of a failure of a light barrier.
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2.5.7.

Using the component library

You can find the library in the right-hand pane in SIMIT. You can choose between components and controls, for example.

Engineering

e You can find a large number of elements in the standard library that you can use for your behavior model.
e Inthe project library, you will find blocks that you stored in the project folder under "...\pcomp".

Figure 2-37 Components
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1. Open the task card of the library and a substructure if necessary.
2. Use drag-and-drop to move the desired block into the chart.
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3. Operating the digital twin

You have prepared the simulation. You can find additional information on Page 14.

3.1. Preparing the simulation in SIMIT

1. Open the *.simit file for the application example in the project view.

Figure 3-1 Loaded SIMIT project

"] SIMIT_GettingStarted_Vv1.0.2

& = 91 5 P ol [Reaktime (100%) ~
4 Project navigation
Project Simulation

&4 SIMIT_GettingStarted_V1.0.2
%] Project manager
+ 4| Couplings
4 New coupling
» @l PLCSIM Advanced
b 2l Mech ics Concept Desii
~ 3 Charts
= Bitlogic
7| ControlAxis1
%) ControlAxis2
%] ControlAxis3
| Conveyor
» | Monitoring
» 1|l Scripting
r =|l Lists
il Snapshots
Wi Find & replace
] Consistency check
P start

Project navigation
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3.2. Preparing the simulation in MCD

1. Start NX MCD and open the ,GettingStarted_Solution” with the .prt file
JMAIN_ASM_GettingStarted_Solution.prt”. Page 14.

2. Click ,Allow Connection” in the Toolbar “simit” Figure 3-1.
3. Insert the name of the SIMIT-MCD coupling (MCD) in the ,Coupling Identifier” Figure 3-2.

Figure 3-1 NX MCD — SIMIT Allow connection

NX =

File

W

Simit

Home

Allow
connection

Figure 3-2 MCD Coupling Identifier
Coupling ldentifier

Please enter the name of your coupling in Simit you want
to match this instance with:

[mMCD

[v¥ Save connection settings to prt file?

Cance

If the “Save connection settings to prt file?” checkbox is selected, the settings will be saved to the prt
NOTE file. The message will not pop up anymore.
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3.3. Starting the simualtion

1. Click ,Start” to start the simulation.

Figure 3-3 Start SIMIT simulation
[

S L) ) B Reaktme i) <
4 ijectnavigati
Project |S’|mulat|on

&% SIMIT_GettingStarted_V1.0.2
%] Project manager
v 4| Couplings
& New coupling
» @l PLCSIM Advanced
» _2| Mechatronics Concept Designer
v _u Charts
5] Bitlogic
5| ControlAxis1
| ControlAxis2
5| Controlaxis3
5| Conveyor
» | Monitoring
» 0| Scripting
» =/ Lists
il Snapshots
i Find & replace
] Consistency check
P start

Project navigation

SIMIT changes from the blue color scheme to the orange color scheme.
MCD switches to simulation mode.

A S7-PLCSIM Advanced instance is created and set to the "Run” operating state if the TIA Portal project has been
downloaded before.

You have connected SIMIT online to the simulated PLC.

3.4. Compiling and loading to device

1. Compile the hardware and software of the PLC_1 device in the TIA Portal.
2. Start "Download to device" for the PLC_1 device.
3. Set the following parameters in the "Extended download" window.

- Type of the PG/PC interface: PNJ/IE
- PG/PCinterface: PLCSIM
- Connection with interface/subnet: Try all interfaces

4. Click "Start search".
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Figure 3-3 Setting the interface between PG and controller

Configured access nodes of "PLC_1"
Devioe Device type Slot Interface type  Address Subnet
FLC_1 CPU1BT7TR-3 PN 11 FMAE 192.1658.0.1 FMAE_1
CPU1ST7TR-3 PN 1 %2 FNAE 19216811
—— ]
CPU1ST7TR-3 PML. 1 %3 FROFIBUS 2
Type of the PGIFC interace: ’i_PN.I’IE |'|
PGIFCinteriace:  [RIPLCSIM [-] ©
Connection to interface/subnet: Try all interfaces -] @
1 st Qateway: ‘ | V| @
Select target dewice: Show dewvices with the same addresses | vl
Device Device type Interace type Address Target device
D = = PMIAE Access address =
"4 t
Flash LED
Online status information: @ Display only error messages
Load | | Cancel

5. Select the "PLC_1"in the list "Select target device" with the address 192.168.0.1.

Figure 3-4 Compiling the hardware / software and downloading to the controller

Configured access nodes of "PLC_1"

Device Device type Slot Interface type | Address Subnet
PLC_1 CPU 1517TE-3 FHIL. 1 X1 FHIIE 192.168.001 FHIE_T
CPL 1S17TF-3 PMI. 12 FRIIE 19216811
————
CPU 1517TF-3 PML.. 13 FROFIBUS 2
Type of the PGIPC interface: ﬁ_PNJ’IE ‘ ol ‘
PGIFC interface: [ FLCSIM [~ ®
Connection to intedfacefsubnet: Try all interfaces - @
15t gateway: | ‘ hd ‘ @
Select target device: Show devices with the same addresses ‘ - ‘
Device Device type Interface type Address Target device
PLC_1 CPU 1517TF-3 M. PMIIE 19216801 FLC_1
FLC_1 CPU 1517TF-3 Frif.. FMIE 19216811 FLC_1
= = PIIE Access address =

|| Flash LED

Start search

Online status information: D Display only error messages
;E Connection established to the device with address 192.168.1.1

) scan completed. 2 compatible devices of 2 accessible devices found.

=% Retrieving device information...

Scan and information retrieval completed.

<]

Load Cancel
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NOTE TIA Portal saves the connection.

Operating the digital twin

You only need to enter the settings in the "Extended download" window once. The TIA Portal
establishes the connection automatically during the next "Download to device".

The "Load preview" window appears.

6. Click "Load".
7. Select "Start module" in the "Action” column in the "Load results" window.

Figure 3-5 Finish downloading process and starting module

9 Status and actions after downloading to device
Status ! Target Message Action
45 0 - PLC_1 Downloading to device completed without errar. Load 'PLC_1'
0 ¢ Startmodules Start modules after downloading to dewvice Start module
(<] i I[>]
Finish Load | | Cancel |

8. Click "Finish".

The window closes.

The TIA Portal project is loaded into the instance of PLCSIM Advanced. This completes the loading process in the
TIA Portal. You have compiled PLC_1 and downloaded it to the device; in this case, the simulated controller in PLCSIM

Advanced.

Checking the download of the user program into the PLCSIM Advanced instance (optional)
After a successful download, the PLCSIM Advanced Control Panel shows an active instance with green LED ("RUN").
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3.5. Operating simulation via the HMI

The GettingStarted project can be operated in automatic mode and manual mode.

3.5.1. Automatic mode

The automatic mode can be started directly.

Figure 3-6 Starting the automatic mode via the HMI

A} Virtual Commissioning of machines with S7-PLCSIM Advanced, SIMIT and NX MCD - Getting Started

@ state Date and Time
STEP_INIT 14.3.2024, 08:12:54

Automatic Mode Manual Mode Actual Velocity of Conveyor [mmis]

Off

STEP_INIT

Axes State Sianal State
TCP Status

Axis Position [°] ! [ [ ] LightBarrierPickingPos

Axis Moving LightBarrierPlacingPos
Axis Error Enablevacuum

BoxPicked

< S >

e The operator panel starts with the “Overview” page.

e Click Automatic Mode "ON/OFF".

e The color of the button changes from green (OFF) to red (ON).
The automatic mode is active.

The MCD simulation starts.

Figure 3-7 The MCD simulation is started
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Stopping the simulation

Click on the "ON/OFF" button on the operator panel to stop the simulation.
The color of the button changes from red (ON) to green (OFF).

The movement simulation of the machine stops in the MCD program window.
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3.5.2. Manual mode

To start the manual mode, the automatic mode must be stopped.

Figure 3-8 Starting the manual mode via the HMI
A virtual Commissioning of machines with 57-PLCSIM Advanced, SIMIT and NX MCD - Getting Started
@ State Date and Time
STEP_INIT 14.3.2024, 08:12:54

Automatic Mode Manual Mode Actual Velocity of Conveyor [mmis]

Off
STEP_INIT

Axes State e Sianal State
atus

Axis Position [7] X X LightBarrierPickingPos

Axis Moving LightBarrierPlacingPos

Axis Error Enablevacuum

BoxPicked

( S )

e The operator panel starts with the “Overview” page.

e Click Manual Mode "ON/OFF".

e The color of the button changes from green (OFF) to red (ON).
e The manual mode is active.

Figure 3-9 Manual control

M Virtual Commissioning of machines with 57-PLCSIM Advanced. SIMIT and NX MCD - Getting Started
@ State Date and Time
STEP_INIT 14.3.2024, 08:29:26

Manual Mode

Automatic Mode

Off
STEP_INIT

Actual Velocity of Conveyor [mmls]

Sianal State

Axes State N . .
Axis 1 Axis 2 Axis 3 TCP Status

Puds Position [°] [ 0o I 000 | [ 000 LightBarrierpickingPos

Axis Moving LightBarrierPlacingPos

Axis Error . . .

Enablevacuum

BoxPicked

< e

.

In the manual control enables the following possibilities:

e Enable/Disable Axis
e Home Axis
e Jog Axis
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Figure 3-10 Manual control

A virtual Commissioning of machines with S7-PLCSIM Advanced, SIMIT and NX MCD - Getting Started

0 state Date and Time
STEP_INIT 14.3.2024, 08:38:56
“ o
Axisenabled @ Axis error
Fosition 10.080°
Axis1 Axis homed o Kinematics errer velocity 0.000°1s
Motion enable () Infeed [ ]
All axes Single axis
Axis error Kinematics error Motor holding break
The axis is currently controlled outside of manual control.
L 4

Via the Axes screen, all axes can be selected and jogged separately.

Figure 3-11 Manual control - Axes

To switch from manual mode to automatic mode, the axes must be disabled in manual mode and the
NOTE manual mode must be deactivated first.
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List of abbreviations

4. List of abbreviations

Table 4-1 Abbreviations

Abbreviation Explanation

API Application Programming Interface

CAD Computer Aided Design

CAE Computer Aided Engineering

CAM Computer Aided Manufacturing

CTE SIMIT Component Type Editor, see SP, with which you can design blocks and integrate
them into the SIMIT project library

HMI Human Machine Interface

MCD Mechatronics Concept Designer, part of the Siemens program NX

NX Trade name of the Siemens CAD program

PID Proportional Integral Derivative

PLC Programmable Logic Controller

PLCSIM Advanced Trade name of the Siemens program with which you can create simulated controllers for
simulation of S7-1500 and ET 200SP controllers and use them for comprehensive function
simulation

PLM Product Lifecycle Management

SCARA Selective Compliance Assembly Robot Arm

SHM Shared Memory

SIMATIC "Siemens" and "Automatic": Trade name for Siemens products in automation technology,
control technology and the manufacturing execution level

SIMIT See CTE and SP

SP SIMIT Simulation Platform, see CTE

STW Control word, see ZSW

TIA Portal "Totally Integrated Automation” Portal.

TO Technology object

ZSW Status word, see STW
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5. Appendix

5.1. Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire service and support know-how and portfolio.
The Industry Online Support is the central address for information about our products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos — all information is accessible with just
a few mouse clicks:

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent support regarding all technical queries with
numerous tailor-made offers
—ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:

siemens.com/SupportRequest

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with practical experience, innovative learning
methods and a concept that's tailored to the customer’s specific needs.

For more information on our offered trainings and courses, as well as their locations and dates, refer to our web page:

siemens.com/sitrain

Service offer

Our range of services includes the following:

e Plant data services

e Spare parts services

e Repair services

e On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog web page:

support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry Online Support” APP. The app is available
for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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Appendix

5.2. Industry Mall

SIEMENS

The Siemens Industry Mall is the platform on which the entire siemens Industry product portfolio is accessible. From the
selection of products to the order and the delivery tracking, the Industry Mall enables the complete purchasing processing
—directly and independently of time and location:

mall.industry.siemens.com

5.3. Application support

Siemens AG

Digital Factory Division
Factory Automation
Production Machines

DI FA PMA APC
Frauenauracher Str. 80
91056 Erlangen, Germany

mailto: tech.team.motioncontrol@siemens.com

5.4. Links and literature

Table 5-1
No. Topic
\1\ Siemens Industry Online Support
https://support.industry.siemens.com
\2\ Link to this entry page of this application example

https://support.industry.siemens.com/cs/ww/en/view/109758943

5.5. Change documentation

Table 5-2
Version Date Modifications
V1.0.0 10/2023 First version (without SIMATIC Machine Simulator), NX MCD 2306, SIMIT V11.1, S7-
PLCSIM Advanced V5.0 Upd2, TIA Portal V18.0 Upd2
V1.0.1 03/2024 Update of projects and documentation (NX MCD: Gripper, BondZone; SIMIT: Signal
connection; TIA Portal: Manual Mode)
V1.0.2 06/2024 Update of projects and documentation (SIMIT + TIA Portal: DataAdaption of drives)
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