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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 under
https://www.siemens.com/cert.
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Introduction

1. Introduction

The concept of Virtual Commissioning is crucial in industrial automation and refers to the functional validation of an
automation system through simulation.

What is Virtual Commissioning?

Virtual Commissioning uses a simulation environment to validate the behavior of an automation system before its
implementation in the real plant. Instead of directly testing on physical equipment, an interactive digital twin is created to
represent the automation system and its production environment.

This digital twin enables manufacturing engineers to thoroughly verify and optimize automation programs long before
the start of actual commissioning. Proposed changes and enhancements to existing plants can be validated without
impacting current production operations.

Benefits of Virtual Commissioning

Reduced startup time: By testing control logic and PLC code in a digital environment, extensive debugging during on-site
commissioning and post-implementation is minimized.

Lower startup costs: Identifying and resolving potential issues in control logic, safety interconnections, and PLC code
before implementation reduces overall startup and tuning costs.

Virtual training: Skill development and instructions can be provided to operators virtually and remotely, without the
need for physical hardware or traditional classroom presence.

Functionality of Virtual Commissioning

Virtual Commissioning extends beyond just the machinery itself. It uses a digital twin to represent all relevant devices,
equipment, and structures in an interactive 3D environment.

In some cases, the simulation may include real hardware. For example, a programmable logic controller (PLC) could be
connected to the simulation model to evaluate how the system reacts to real inputs from the PLC.

In summary, Virtual Commissioning is a powerful tool to ensure that automation systems perform as expected before
deploying the control program to real equipment. It reduces risks, costs, and time during commissioning and enhances
efficiency in industrial production.
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Introduction

1.1. Application description

PLC program

PLC tags values

Figure 1-1

This application example demonstrates how Plant Simulation facilitates virtual commissioning of PLC code by
representing the behavior of a production system. In this case, the PLC will control the machinery of a small assembly line
by sending and receiving control signals.

Within Plant Simulation a simple example line is modeled to simulate real world plant equipment like a Pick and Place
robot (PnP) and the Autonomous Guided Vehicles (AGVs), as well as the sensor information for the PLC.

On the other hand, the Plant Simulation model is connected to a PLCSIM Advanced instance (a simulated PLC) that
evaluates the sensor signals from the model and controls the starting and stopping of the PnP and the AGVs.

Finally, the TIA Portal is used as the engineering environment to download the PLC program to the simulated PLC and to
monitor the values of its tags and signals.

Plant Simulation model

Figure 1-2

In the figure above the content of the Plant Simulation model is shown. The most relevant elements of it will be described
in order of the events:
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Introduction

1. Loading station: It is a three-axis portal that picks the pieces from the entry conveyor and places them on the
container tray for its transport on the exit conveyor.

L ¥

Figure 1-3: Loading station.

2. Pick and Place (PnP): Picks the trays coming from the exit conveyor and placing them on the AGV. Once the PnP is
finished loading, it will let the AGV continue its path.

Figure 1-4: PnP

3. AGVs: As mentioned above, these will carry the trays. They also trigger the PnP to start working as they arrive and
cross the light barrier that is just in front of it.

Figure 1-5: AGV in front of light barrier. Light barrier highlighted.
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Simulated PLC: PLCSIM Advanced instance

Introduction

In summary, the PLCSIM Advanced instance will control the signals for coordination between the PnP and the AGVs the
following way:

LB1_LS ="true'

PEPESL
.
PLCT L

Updating tags

and sampling

fromthe virtual
PLC

AGV arrives at the
light barrier

C

Figure 1-6: Starting the load of the AGV.
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and sampling
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. PnP_Busy= ‘false’'
_—

AGV is full and
ready to go

)

Figure 1-7: AGV departure.

LB1_LS="false’

Updating tags
and sampling
fromthe virtual
PLC

AGV has left the
light barrier

)

Figure 1-8: PnP stops.
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Introduction

1.2. Components used

This application example has been created with the following hardware and software components.

Component Number Article number
STEP 7 Basic V18 6ES7822-0AE08-0YAS
Tecnomatix Plant Simulation 2302 -

Plant Simulation Interface Package - -

S7-PLCSIM Advanced V5.0 6ES7823-1FA04-0YAS

Table 1-1

This application example consists of the following components:

Component File name Notes

Documentation  109975095_VC_PlantSimulation_PLCSIMAdv_DOC_V10_en.pdf -

Tecnomatix Plant  109975095_VC_PlantSimulation_PLCSIMAdv_GettingStarted_V10.zip e LoadingStation_PLCSIMAdv.spp

Simulation Project e LoadingStation_PLCSIM_V18.ap18
anq TIA Portal for PLCSIM Advanced connection
Project

Table 1-2

Requirements

Basic knowledge of TIA Portal and Plant Simulation is needed to understand this application example.

Basics of TIA Portal can be found in the Siemens Industry Online Support (SIOS) platform by searching for the article
number shown in Table 1-1
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Software Setup

2. Software Setup

Download the following files from Siemens Industry Online Support

https://support.industry.siemens.com/cs/ww/en/view/109975095

Unzip the .zip file. The provided folder contains:
e TIA Portal project: "LoadingStation_PLCSIM_V18.zap18"
e Plant Simulation project: "LoadingStation_PLCSIMAdv.spp"

e This document as Step-by-step Guide

Mame

| LoadingStation_PLCSIM_20200325_1002.zap15_1
s LoadingStation_PLCSIMAdv.spp
Ii—' SI05_Applicationdemo_PlantSimulationVC_PLCSIMAdv. docx

Figure 2-1: Content of the application
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Software Setup

2.1. PLCSIM Advanced

To start PLCSIM Advanced, follow the steps:

1.
2.

Entry ID: 109975095 | V1.0 | 10/2024

Start the Runtime Manager for PLCSIM Advanced
Depending on your network configuration, choose "PLCSIM" or "PLCSIM Virtual Eth. Adapter".

For this demo, we chose PLCSIM, assuming that PLCSIM Advanced is installed on the same machine as Plant
Simulation.

Later, in section 3.1.3 the case for remote PLCSIM Advanced connection in Plant Simulation will be explained.
Select PLC type "Unspecified CPU 1500"
Set the instance name as "PLC"

Start the PLC

LY
S7-PLCSIM Advanced V5.0 -

B
SIM Control Panel

J® Online Access

Q PLCSIM @ P/IP

Y Virtual Time Scaling

#  Strict Motion Timing v

() start Virtual S7-1500 PLC

Instance name PLC

PLC family $7-1500

m m MRES

1 Active PLC Instance(s):
[ & PLC /192.168.0.1 ) © x

Runtime Manager Port 50000 ]
Virtual SIMATIC Memory Card
Show Notifications v

Function Manual

D v =g %

Exit

Figure 2-2: PLCSIM Advanced configuration

NOTE IP address might differ from Figure above
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Software Setup

2.2. TIA Portal

The TIA Portal project for the application demo is provided.
Proceed as follows to use the provided TIA Portal project.
1. Open .zap file "LoadingStation_PLCSIM_V18.ap18"

2. Switch to the project view

74 Siemens - C-Wsersw004uxdbDesktopSIOSWlantsim GettingStartedWlantsim_PLCSIMAVITIALoadingStation_PLCSIM_V1 8WoadingStation_PLCSIM_ V18 —a

Totally Integrated Automation

Open existing project

Recently used

n Last change
JAGATALO.  4/51202410:20:21 AM

@ Open existing project

« PlantSim PLCSMAGV » TA

P NTAQuoltyS... 4412024 2:14:53 M

tion_OPCUA

1 0 e

. e 712024 3:37:23PM
3712024 11:40:57 AM

pVIBFACT.

>
Open
>
File name: Al supported fles (3p18%ap1
Installed software
Open Cancel

Help

» Project view Opened project: C:W sers\z004uxdb\DesktopiSIOS\PlantSim-GettingStarted\PlantSim_PLCSIMAGWTIAV oadingStation_PLCSIM_V18

Figure 2-3

3. Select the PLC in the Project tree and click Download to device.

Froject Edit View Insert Online Options Tools Window, Help
Y seveprjer X B 3 X D G 0 GE

Devices

) S 2% | d¢ [ PLC_1[CPU1516-3 PNIDF

Hame

* | ] LeadingStation EHe -~
B’ Add new device
oh Devices & networks

¥ mPLC 1 [CPU1516-3PNIDITE @ 100

| HY Dewvice confguraton Rail_0

B nindine & diannnctire

Figure 2-4
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4.

5.

Software Setup

In the pop-up window, select the PN/IE interface in the drop-down list and click on Start search.

Extended download to device

e Ao

CPU1516-3PNDP 1 X3 FROFIBUS 2

CPU1S16-3PNDP  1X1 PNIE 192.168.0.1
CPU1516-3FNIDP 1 X2 PNIE 192.168.1.1

Figure 2-5

Select the PLC and click Load.

CPU1516-3 PN/DP 1 X3 PROFIBUS
CPU1S16-3 PN/IDP 1 X1 192.168.01
CPU1516-3 PN/DP 1 X2 192.168.1.1

€ scen completed. 1 compatible devices of 1 accessible devices found.
%2 Retrieving device information...
Scan and information retrieval completed.

Figure 2-6
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Software Setup

6. Asitis the first time connecting to the PLC, TIA Portal will ask for confirmation to connect to it. Click on Connect to
continue.

Establish connection to device X

"PLC_1" might not be a trustworthy device.

The following errors were found when verifying the cenificate:

-The IP address of the device does not match the addresses of the A
associated certificate. i

-The device uses an unknown, self-signed certificate.

[v

If this device is the one you want, it is trusted and you can connect. If this
device is not the one you want, you should abort the connection.

' Display certificates | I [ Connect | IAbort connection \

Figure 2-7

7. In the pop-up window click Load. After that, compilation of the PLC program and download will begin. It will take
some time to finish this process. Please wait.

(e etor oning
Ssbur (| Teeget Matisge Action
4 @ = rmc Ready for lnading. Load ‘PLC_T'
[] Simulsted module  The dewnlosd will be perioemed 12 a senulated PLC
[ ¥ Sofware Cownlosd sofveare to device Consistens dovwnlosd
[] Tear bbearies DCcsmilond 8 lsre 1ess and s lsT nes T device Consistens downioed
L u 3
[hebean |
1 rews || concel
Figure 2-8

8. In the pop-up window select Start module, then click Finish. (screenshot on the next page)

Load results X
9 Status and actions after downloading to device
Status | Terget Message Action
W @ v oA Downloading to device completed without error. Load 'PLC_1"
1 _—
(V] » Start modules Start modules after downloading to device. Start module -
Start module
[
< [ [>]
2
. I [ Finish ” Load | [ Cancel
Figure 2-9
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Software Setup

9. Select the PLC in the project tree and click Go online.

10. Open the default tag table in the PLC tags and click monitor all.

[aw

* ) RemdirgStatinn PLCEIMLVT . angepanit e Datereyp e Fema. fmvc. Sohes. Sichib. Uberaschurg e
I ot Garie gty oe (N T | Aeal |4 ez - M &8 =& g
by Savama & Hams I eeluped el Lh 2 =2 & i A
L PLE [P ) PR 5 A Py Beal wE - 1= =]
I carsmatonigunsen L AR Sapped aaal LT 2 = =&
B Coline & Dispnoce H Srsaigan: = =) )

5 [ Sl L
= Py amnhpuriea
W teuen Bauiters handgen
- b (001
B P s matisn ]
W PrP_sums i 08 (291
» g syrmmbaisein
> & Rehnclogischjeine
» 5 Extwme Quslian
= Ll FLCYarisbien
W b Venalile h sRm
R ————
R Dadiuktag s 23]
v (g FLEDemmpen

& "3 Wmmiarhi e oot B gns b arn

Figure 2-10

11. After starting the simulation in Plant Simulation watch the PLC tags change their values in TIA portal.

LoadingStation_PLCSIM_V17 » PLC_1 [CPU 1516-3 PN/DP] » PLCVariablen » Default tag table [56]

<@ Variabl
& & 2o [Tt
Default tag table
| Name | Datentyp | Adresse |Rema... Emreic.. |Schrei. Sichtb. |Beobachtungswert | Uberwachung Kemmentar
1 @[ eis | Bool %I0.0 = =] =] M [ muE Light barrier status
2 4@  PnP_Stopped gool %Q0.0 (] =] ] M = FasE Stop PP
3 4@ PrPBusy Bool %I0.1 O =) ] M @ RuE
4 @@  AGV_Stopped Bool %Q0.1 = =] =) M @ muE
Figure 2-11

2.3. Starting Plant Simulation
To start the provided simulation model in Tecnomatix Plant Simulation, follow the steps:
1. Start Tecnomatix Plant Simulation

2. Open the "LoadingStation_PLCSIMAdv.spp" file

-
[e—— v 0 u ot

Tecnomatix Plant Simulation 2201

Modelle Erste Schritte Web

Ppre—
-t
3 Doaicots
A Dokumete #
= sida

L outngtaton PLCSMAvapp

e -
-
pun—
iy
it
"
B i
[ o ¥ .
Py
R e oy i —
s
Figure 2-12
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Software Setup

NOTE The Plant Simulation Interface Package is required. Therefore, an additional license is needed.

Double click on the PLCSIM Advanced Interface in the model and activate it by clicking on Activate and, finally, on OK.

Alternatively, right click on the PLCSIM Advanced interface and use the context menu to activate the interface.

7 SSSifsssooooooiIsoosooIiiis
g
S, '4/"—"#’

/ f / |

1 { pi ===

S

\

Figure 2-13

4. Start the simulation.

e S e

Figure 2-14

[3% Workshop.LoadingStation_PLCSIM.Demo.PLC1

Navigate  View Tools  Help
Name: |PLC1 =] [V] Active
Label: @

_—
Attributes | Filter

Instance name: PLC

Remote runtime manager :

Simulation mode: Real-time

Data exchange interval: 20 |ms

?

] |

Import Items...

Show Item Values

w
o

The first object that will begin to work will be the Loading Station, that will insert the pieces received into the tray.
Once it's full, it will exit the station for the next step. Meanwhile, the station remains stopped until the full tray exits,

and a new empty tray is placed inside. Then, its cycle begins again.

Entry ID: 109975095 | V1.0 | 10/2024
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Software Setup

Figure 2-15

The next step is transportation. For this, AGVs will be generated by a source, following a constant interval of time, and
will be placed on the track. As we may see in the following figure, there's a junction near the PnP.

At this location, AGVs can continue to drive on the main circle or are deviated to the PnP depending on the current
situation: AGVs continue on the main circle if they are full or the capacity of the track leading to the PnP is exceeded.
Empty AGVs are diverted to the PnP as long as the limit of the track is not yet reached.

Figure 2-16

As described before, the PnP will be the intermediate object that will place the tray on the AGV. The AGV is stopped in
place and loaded until it's full (four trays). Then, it will continue to drive to the main circuit and the next AGV will take
its place.

Finally, in the last junction, it's checked whether the AGV is empty or not. If it's empty, it will continue recirculating.,
Fully loaded AGVs will exit the circuit and continue their path to a drain.

Entry ID: 109975095 | V1.0 | 10/2024 © Siemens 2024 | 16



Software Setup

Figure 2-17

To monitor the current values of the involved signals, open the PLCSIM Advanced interface in the model and click on
Show Item Values. You will notice that a new table view will open. Within this tables, signals are grouped as Inputs (1),

Outputs (0) and the tags (DB) of the PLCSIM Advanced instance.

(5] Workshop.LoadingStation_PLCSIM.Demo.PLC1 ? X
Navigate View Tools Help
Name: PLC1 =] | Active
Label: o
Attributes | Filter
Instance name: FLC
Remote runtime manager:
table
Simulation mode: Real-time 1
Data exchange interval: 20 ms .
’ string |Group Marme
| Items 1 | Import Items...
1 I

d o
Cancel Apply 3 D B

Figure 2-18

The Inputs and Outputs are referred from the PLC point of view — E.g.: Inputs (1) are input signals of
NOTE the PLC. The same happens to the output signals.

To monitor the input signals to the PLC instance, double click on the "I" field and another new table view will display

the current values of the signals in real time.

BE Workshop.LoadingStation_PLCSIM.Demo.PLC1 - Items[1,1]

string string
1 2
string |Alias Walue
1 LE1_LS
2 |PnP_Busy
|
Figure 2-19
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Software Setup

6. To monitor the output signals from the PLC instance, just come back to the table view shown in Figure 2-18 and
double click on the "O" field. A new table view will appear showing the current values of those signals, again, in real

time.

] MWorkshop.LoadingStation_PLCSIM.Demo.PLC1 - ltems[1,2]

string string
1 2
string |Alias Walue

1 |PnP_Stopped

> |AGV_Stopped

Figure 2-20
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Application

3. Application

The files delivered as part of the application example are pre-configured for connecting Plant Simulation with PLCSIM
Advanced. This chapter will provide more details on the technical setup, models & TIA project and the settings.

3.1. Model Setup with Tecnomatix Plant Simulation, TIA Portal
and PLCSIM Adv.

3.1.1. Description of interface

The figure below shows the interface between the software used for a better understanding of how the application
works.

- - .

Figure 3-1

In real life, a PLC will be in charge of reading and writing the signals for the machines of our plant. For this application
example, these tasks will be carried out by a simulated PLC, which is a PLCSIM Advanced instance. This simulated PLC will
emulate the functions of a real PLC and process the signals that the elements in our Plant Simulation model need.

This simulated PLC is connected to the TIA Portal through the PLCSIM Adapter as seen in Figure 2-2 and Figure 2-6 (in the
Interface field). With this adapter, we are able to load the program from the TIA project to the simulated PLC and to
read/write the values of the signals and tags of the simulated PLC, in case we go online in the TIA Portal, and we try to
monitor or force them.
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Application

On the other hand, our Plant Simulation connects to the simulated PLC through the PLCSIM Advanced interface. This
interface samples the values of the PLC signals and tags for the model to consult or modify them. The values of the signals
are stored in the interface and, to access them, we can use several techniques:

e Method-based access to defined signals via the PLCSIM Advanced interface:
- Direct value assignment to alias names
- Using method calls "setltemValue" and "getltemValue".
e Signal mapping via the items table:
- Mapping to global variables in the model
- Mapping to standard or user-defined attributes

e Defining callback methods for further processing of changed signal values.

At the same time, this interface updates the signals that have been modified by the model.

Within the delivered model only the direct mapping and method-based access are used.

3.1.2. TIA Portal

The provided TIA Portal project contains the user program consisting of PnP Automation FB, the Main OB, and the tag
table.

PnP_Automation [FB1]

The PnP_Automation function block is composed of three networks to Start and Stop Pick&Place and to signal the end of
the loading process. The PnP_Automation function block will control the PnP and the AGVs, determining when they
should stop or keep moving. In the following Figure, we can see its content.

Network 1:  Start the Fof Network 2: Stop the PnP Network 3: PnP has finished Loading

#R_TRIG_

Lightbarrier #F TRIG #F_TRIG_PnP_Busy
FCTRIG Lightbarrier E_TRIG
EN
%10.0 Q F_TRIG B EN
LB1_LS —CLk  ENO -=—EN %I10.1 Q=
%10.0 Q—fa "PnP_Busy" — CLK ENO —
%Q0.0 “ .
PP_Stopped LB1_LS" == CLK ENOQ =
R %QO0.1
#A_TRIG, " "AGV_Stopped"
Lightbarrier.Q e L %Q0.0
"PnP_Stopped" R
%Q0.1 s #F_TRIG_PnP_
"AGV_Stopped” Busv.O — |
§ 5 °r #F_TRIG_ usy.Q
Lightbarrier.Q — -

#R_TRIG_
LightbarrierQ e -

Figure 3-2

The behavior of the three networks can be summarized as follows:
e Start the PnP: When the light barrier signal is activated, the PnP is started and the AGV is stopped to receive the load.

e Stop the PnP: Once the loading is finished, the AGV will begin to move again and, at a certain point, it will deactivate
the signal of the light barrier. When this happens, the PnP will be stopped until another AGV activates the signal again.

Note that this step will be triggered last in the process and only after the PnP has finished loading the AGV.

e PnP has finished Loading: When the AGV is fully loaded and the PnP is no longer busy (PnP_Busy signal deactivates),
the AGV will be able to start moving.
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Main [OB1]

The Main OB includes the execution of the PnP_Automation.

Gerite

LoadingStation_PLCSIM_V17_angepasst » PLC_1 [CPU 1516-3 PN/DP] » Programmbausteine » Main [OB1]

=4
= [ LoadingStation_PLCSIM \/17_angepasst
&’ Neues Gerét hinzufugen
i Gerdte & Netze
- [ PLC_1 [CPU 1516-3 PN/DP]
Y Gerstekenfiguration
%/ online & Diagnose
» [ Software Units
~ gl Frogrammbausteine
[ Neuen Baustein hinzufugen

FEEEIE

| @B i=ls G H TG

& Wiain [0B1]

4 PnP_Automation [FB1]
@ PnP_Automation_DB [DB1]
b [ Systembausteine
» [3 Technologieobjekte
» [} Externe Quellen
~ [a PLCvariablen
% Alle variablen anzeigen

Figure 3-3

PLC-Tags

The tag table contains the tags used in the application.

HF ik == 7 = =

~ Bausteintitel: “Main Pregram Sweep (Cycle)”

¥  Netzwerk 1:

%081

“PhP_
Automation_DE"

%WB1
“PnP_automation”

==k B W [Fa

Default tag table

Name Datentyp
@l\ LB1_LS | Boal
2 @ PnP_Stopped Bool
3 @  PnPBusy Bool
4 4@  AGV_Stopped Bool
Figure 3-4

In the table below, the meaning of the different values from the tags is explained.

Adresse Rema... |Erreic.. Schrei..
%I10.0 [=] =] ]
%Q0.0 =] )]
%10.1 =] 2]
%Q0.1 =] =]

Sichth..

=]
]

]
=]

Beobachtungswert | Uberwachung
[ TRUE
[ FaLsE
= RUE
[ TRUE

Kommentar
Light barrier status.
Stop PP

Application

Tag Name Tag Value Meaning
True The light barrier is being triggered. There’s an AGV in front of the PnP.
LB1_LS
False No object detected at the light barrier.
True The PnP is stopped and can’t move because there’s no AGV waiting to be loaded in
front of it.
PnP_Stopped
False The PnP can move and work as long as there are trays to pick.
True The PnP is currently working moving a tray.
PnP_Busy
False The PnP is waiting for the next tray to come.
True The AGV is stopped while it's being loaded.
AGV_Stopped
False The AGV is free to move after loading has been finished.

Table 3-1
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3.1.3. Plant Simulation
Connection to PLCSIM Advanced

The Plant Simulation model "LoadingStation_PLCSIMAdv.spp" comes pre-configured with the PLCSIM Advanced interface
ready to connect to the simulated PLC. In this section, we will see in more detail the most relevant settings used in the
PLCSIM Adv. interface of the model.

- —

m? MWorkshop.LoadingStation_PLCSIM.Demo.PLC1

Mavigate Wiew  Tools  Help

Mame: = | Active
| Label: ]

Attributes | Filter

Instance name: PLZ

Remate runtime manager:

Simulation mode: Real-time

Data exchange interval: 20 s

| Ikems | | Imnport Tkems. .. |

| |
| “| Cancel || Apply |

Figure 3-5

e Name: This is the name of the interface. It's needed to be known when calling the interface in our methods.

e |Instance name: In this field we must enter the name of the PLCSIM Adv. Instance that we want to connect to. We
must make sure that the value introduced is the exact same as the name of the simulated PLC instance.

e Remote runtime manager: This field is only used when we are connecting to a remote PLC (simulated or real). When
connecting to a local simulated PLC instance, this field is left blank. In case we need to connect to a remote PLC, the
field should be filled as plc/PAddress:portNumber.

Further on, we will explain how to proceed in this case.
e Simulation mode: Here, we can select between "Step-by-step” and "Real-time".

- Step-by-step mode: The data exchange is time-synchronized with the simulated PLC and the read/write of the tags
happen every PLC cycle. This mode is only recommended in time-critical applications and/or when the
simulation is running very slow.

- Real-time mode: The simulation model and the simulated PLC will run in parallel with periodic data exchange.
For this setting, we must be sure that the simulation is quick enough to run in real-time. Also, the parameter "Data
exchange interval” will only be available when using this mode.
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Connection to remote PLCSIM Advanced instance
In this section, we will describe how to connect to a remote PLCSIM Advanced instance.

1. Open the PLCSIM Advanced control panel and make sure that the Online Access settings are set to "TCP/IP" and "Single
Adapter". "Ethernet" needs to be selected from the TCP/IP communication dropdown menu.

NOTE The Online Access settings can only be changed while no PLCs are running.

The name, IP address and Runtime Manager Port are required as further inputs in Plant Simulation.

AL/
57-PLCSIM Advanced V5.0 E=

»
S | M Control Panel

' | Online Access
PLCSIM (@ TCPAP ]
D@ Single Adapter @ Multiple Adapter

‘G TCP/IP communication with | Ethernet &

Gl | Virtual Time Scaling

0.01 Off 100
¥ Strict Motion Timing ;

(~) Start Virtual 57-1300 PLC

Instance name PLC_remote
IP address [X1] 192.168.0.1
[ﬁ Subnet mask 255.255.255.0

Default gateway
PLC family 57-1500 v

Start

| M [E @ PLC_remote /192.168.0.1 | d O (X

Runtime Manager Port | 5
Virtual SIMATIC Memory Card
Show Notifications

Function Manual

M Rt

-ﬂ-l_‘_;'?‘

Figure 3-6
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2. Open the configuration window of the model PLCSIM Adv. interface and enter the values mentioned before in the
"Instance name" and "Remote runtime manager" fields as shown in the figure below.
verauit gateway

PLC family S7-1500 Attributes | Filter

Instance name:

(o] (] [ e |

1 Active PLC Instance(s):
W q PLC_remote

efote runtime managgL.

Simulation mode:

I/ 192.168.0.1

Data exchange interval:

| Items I | Import Items...

Show Item Yalues

¥  Runtime Manager Port |50000
¥ Virtual SIMATIC Memory Card

= 2 =

Figure 3-7

3. Finally, just activate the interface by marking the checkbox and clicking on Apply. Please check if any error messages
appear in the console.

4 Workshop.LoadingStation_PLCSIM.Demo.PLC1

Mavigate View Tools Help

Mame: | PLC1L = v Active

Label:

Attributes | Filter

Instance name: PLC _remote

Remote runkime manager: 192.168.0.1:50000]

Simulation mode: Real-time N

Data exchange interval: 20 ms

[ Items | | Import Items. .. |

Show Item Values
- Eﬂ -]

Figure 3-8

Item import from PLC

After activating the interface and making sure the connection was successful, now we can import the signals and tags
from the simulated PLC. For this, please follow these steps:

It is advisable to use the Filter function of the interface before importing the items. This way,
unnecessary tags will be ignored and only tags complying with the selected filter criteria will be
considered.

NOTE If too many tags are to be imported (> 500.000), the import will fail.

Furthermore, it is recommended to remove unused tags from the item table to reduce the overhead
required for continuously monitoring signals that have no relevance for the simulation.
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The interface is equipped with a Filter function to avoid importing all existing tags from the PLC. This way, only the tags
that are within the declared DBs of the PLC program are imported. and we can focus on the most relevant tags for our
simulation.

To use this feature, we just need to click on the Filter tab of the configuration window of the interface and, in the box
below, enter the name of the DBs from which we want our tags. Once finished typing the name, in your keyboard, push
Enter. If we desire to enter more DBs, just repeat the process.

Once done introducing all the names, click on Apply to save the changes.

% Workshop.LoadingStation_PLCSIM.Demo.PLC1

MNavigate Yiew Tools Help

Mame: | PLCL a Active

Label:
Attributeq | Filter ?

HMI-visible signals only

Datablock Filter
oogit
DE_tags_2|
Figure 3-9

As seen the figure above, we even have the additional possibility to further reduce the number of imported tags by using
the "HMI-visible signals only" checkbox. When marked, this will filter the tags from the previously indicated DBs and just
import the tags that complies with that condition.

1. Begin the tag import by clicking on "Import Items..."

5 Workshop.LoadingStation_PLCSIM.Demo.PLC1

Navigate  View Tools  Help
Name: |PLC1 a8 | active
{
Label: =
Attributes | Filter

Instance narme: PLC

Remote runtime manager: | 192.168.0.241:241:50000]

Simulation made: Real-time
| Data exchange interval: 20 ms
‘ Items ‘ | Import Items...

| == Retrieving data ... :
| -

T
Figure 3-10

ke et
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2. After all the tags have been read from the simulated PLC, a new window will display the different groups of tags
available.

EE Morkshop.LoadingStation_PLCSIM.Demo.PLC1 - ltems

|
Group Mame Signal Type Interval [ms]
1 | PLE In M
2 o PLC Cut M
a3 DB M
Figure 3-11

3. Specify the Plant Simulation tags to be linked to the PLC tags in the Simulation Model Attribute fields for each group of
tags (inputs "I" and outputs "O" of the PLC).

MWorkshop.LoadingStation_PLCSIM.Demo. PLCT - Items[1,1] 4
LB1 LS
Identifier Data Type Alias Simulation Model Attribute
LE1_LS Boolean LE1_LS LoadingStation.Track_L5.LB1_LS
2 PnP_Busy Boolean PnP_Busy Loading5tation.PickAndPlace.Busy
0K | | Abbrechen | | Ubernehmen
Morkshop.Loading5tation_PLCSIM.Demo.PLCT - ltems[1,2] X
PnP_Stopped
|dentifier Data Type Alias Simulation Model Attribute
PnP_Stopped Boolean PnP_Stopped |LloadingStation PickAndPlace.5topped
2 AGV_Stopped Eoolean AGV_Stopped | LoadingStation AGVControl
oK | | Abbrechen | | Ubernehmen
Figure 3-12

During the execution of the simulation, the interface will update the input tags for the PLC and poll for the output tags of
the PLC following the data exchange interval time.

Every time that a data exchange happens, the data will be read/written from/to the global variables mapped in the
Simulation Model Attribute fields, as shown in Figure 3-12.

It's important to remember that data exchange interval time should be set correctly in accordance with the PLC instance.
If not, this may lead to data loss.

Additionally, the Alias field of the Input and Output tag tables of the interface will provide a name to the tag which will be
used when calling that tag in a method through the interface. For instance, following Figure 3-12, if we were to try to call
to the tag "PnP_Stopped" through the interface, then we should write "PLC1.PnP_Stopped".

It's also advisable to delete unused signals, by selecting them and pushing the "Delete" key on our keyboard. This may be
relevant when working with real PLCs, where the majority of DBs are irrelevant for the co-simulation.

Please note, for virtual commissioning purposes it is generally recommended that 1/Os are used instead of directly
accessing DBs.
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3.2. Troubleshooting

3.2.1. Compilation failure

TIA Portal project could not be compiled during the download to the PLCSIM Advanced instance "PLC".
J General ‘l Cross-references || Compile H Energy Suite ‘l Test results ‘l Generate ‘

[Bl[L]@][shonsimessages 7]

1 Message Goto

€ ~ Startdownloading to device.

[x] > PLC_1

(] Hardware configuration

(X} ‘Main [0B1] cannot be sir ifthe block is a library block, use a library with simulation support. Gtherwise, select the option *Support simulation during block

Figure 3-13

Solution: Please, make sure simulation during block compilation is supported.

1. InTIA Portal, right click on the project and open its properties.

) LoadingStetion FLESMLY i 1 ew device
' AUT Tew gevice Add new group

ghy Devices &networks Open block/PLC data type... F7

v [1§ PLC_1 [CPU 1516-3 PN
JIY Device configuratif ¢

%/ Online & diagnosti

» g8 Software units

v Il Program blocks | & Go online Crrl+k

I Add new block | &¥ 6o offline Curl+M

& Main [0B1] “ji Search in project Crrl+F

:- PnP_Automatio B Crossralerences

@ PnP_Automatio|

» 4 System blocks & Print... Curl+P
» [ Technology object; & Print preview...
> External source‘ie el Properties Alt+Enter | I
» (@ PLCtags
Figure 3-14

2. In the properties pop up window, go to the Protection tab and enable the support.

LoadingStation _PLCSIM_VTS

J General ”J Protection ‘ I
—1 i |

" Protection

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

ppnrt' lation during block pilati

[<[u] [2]

Figure 3-15
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3.2.2. Connection failure
Connection to "PLC" in PLCSIM Advanced cannot be established.

Solution: Check, in "Set PG/PC interface" setting in the Control Panel, that the access point of the application for the
"Siemens PLCSIM Virtual Ethernet Adapter. TCPIP.1" interface is "S7ONLINE(STEP 7) - Siemens PLCSIM Virtual Ethernet
Adapter”
All Control Panel ltems

1 |$ » Control Panel > All Control Panel ltems |

Adjust your computer’s settings

[.i" Programs and Features &8 Recovery TW Region

T Set PG/PC Interface Set PG/PC Interface X A
32-bit
¢ ) Access Path | LLDP /DCP | PNIO Adapter | Info |

[h, SYSTem Access Point of the Application:
) —= Siemens rtual emet Adapte v
* Windows Defender (Standard for STEP 7)
Firewall

Inteface Parameter Assignment Used

|Siemens PLCSIM Virtual Ethemet Adapter.” Properties...
EHPLCSIMTCFIP 1 ~ Diagnostics...

B9 Serial cable.PPI1

c. Do i ) Do Capy.. |
Siemens PLCSIM Virtual Ethemet A ~,I Delete |

I £ >

(Parameter assignment of your NDIS-CP
with TCP//IP pratocal {RFC-1006))

Cancel | Help

Figure 3-16

3.2.3. Element not found in PnP’s angles table

In Plant Simulation, the debugger window pops up and calls for a "not found in the angles table" error in the PnP.

If the PnP’s configuration has not been changed, there should be no reason for the PnP to fail. The only reason possible for
this is that the simulation speed was set too high.

L @ Workshop.LoadingStation_PLCSIM.Demo.LoadingStation.PickAndPlace.OnTarget
File Edit Navigate Debug Wview Took Help

@ EEIEIEEXT

/= VOID and Current.Track_LS.cont.stopped = true
19}

Variables | Anonymous Identifiers Call Stack  Call Chains  Suspended Expressions

Name | vale

Error in .Workshop LoadingStation_PLCSIM.Demo L oadingStation PickAndPlace: " Workshop.LoadingStation PLCSIM Demo.LoadingStation. Trackd' was not found in the angles table.

Figure 3-17

Solution: Set the simulation speed to "x1". For Virtual Commissioning, this is the simulation speed that should be always
used. A different value may lead to loss of data and malfunction.
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3.2.4. Limit for the number of variables exceeded

When trying to import the tags from the PLC in the configuration window of the PLCSIM Advanced in Plant Simulation, we
get an error message indicating that the number of variables in the PLCSIM Advanced API is exceeded.

% Models,Modei2 PLCSIM_Adwanced 7 "

Mavigabk= View Tools Help

Mame: | PLCSIM_Advanced o o Betive

Tecnomatix Plant Simulation

The limit for the number of variables in the PLCSIM Advanced APl is exceeded.
Actrvate "HMI-visible signals only” or use the datablock filker.

Items Import Iems

Show Them Vakies

Figure 3-18

Solution 1: As mentioned in the item import section, it is important not to exceed the maximum number of tags to
import. Please, use the Filter feature as described in that section.

Solution 2: Instead of working with DB tags, it's also possible to address memory areas of the PLC directly, without
needing to import the tags.

This is especially relevant when we want to work with Inputs (%l) or Outputs (%Q) of our PLC. We don't need to use DB
tags to watch or write those signals.

The only thing that we must consider is knowing the exact meaning of each signal, because there will be no mnemonic in
the names for the signal in the interface’s tag tables. Nevertheless, we can use the "Alias" field of the tables to clarify the
meaning of each signal.

For this solution, the next steps would be the following:
1. In the interface configuration window, click on "ltems" to show its content.

m Workshop.LoadingStation_PLCSIM.Demo.PLC1 T X

MNavigate  VWiew Tools  Help

Mame: | PLCL B | Active
Label:

Attributes | Filter

Instance name: PLC

Remate runtime manager:

Simulation mode: Real-time

Data exchange interval: 20 ms

‘ Items

Show Itern Yalues

Figure 3-19

| Import Items...
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2. Double click on one of the tag groups in which we want to add our signal. For this demonstration, we will add new
Inputs (1). Then, double click on the Inputs group

o op D o.P -
|
Group Name Signal Type Interval [ms]
1 | PLC In -
e PLC Out M
S -
Figure 3-20

3. Once in the desired tag group, we will add a new entry on the table by right clicking on the empty space and selecting
"Append Row" in the contextual menu.

B Workshop.LoadingStation_PLCSIM.Demo.PLC1 - Ite]

LB1_LS
Identifier Data Type Ali
1 LB1_LS Boolean LB1
2 PnP_Busy Boolean Pnl
Open Object F2
@ Cut Crl+X
1 Copy Ctrl+C
Paste Ctrl+V
Delete Ctrl+D
Select &l Ctrl+4
|
Delete Row
Insert Row
BAppend Row
Covk Aeramdina

Figure 3-21

4. Once the new row has been created, we now can introduce the address of a new signal in the "Identifier” field. We will
follow the same naming system as in TIA Portal, when creating tags in the tag table of the PLC program. Just to
remember, here is a quick guide for it:

- For bits: %IX.X
- For bytes: %IBX
- For words: %IWX
- For dwords: %IDX

(where X are numbers that indicates bit or byte)

5. After entering the address of the new signal, continue by selecting the data type of the signal in the drop-down list,
and type its alias and the simulation model attribute to which the signal will be linked (if it's needed).

Identifier Data Type Alias Simulation Model Attribute
1 LB1_LS Boolean LB1_LS LoadingStation.Track_LS.LB1_LS
2 PnP_Busy | Boolean - | PnP_Busy LoadingStation.PickAndPlace.Busy

3 541124.6 Boolean - |Test_signal
o Boolean &
Ints
Int16 @
Int32
elntsd
Uints

Uint16

Ulnt32 ‘ aK H Cancel H Apply

Figure 3-22
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Repeat this step as many times as signals you want to add to this group.

6. Save the changes made by clicking on Apply and closing all the windows by clicking on OK.

The whole process is identical for the Outputs. The only thing to consider is just to substitute "I" for

NOTE "Q" when typing the signal address in the "ldentifier" field of the Outputs tag group.
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4, Appendix
4.1. Service and support

SiePortal

The integrated platform for product selection, purchasing and support - and connection of Industry Mall and Online
support. The SiePortal home page replaces the previous home pages of the Industry Mall and the Online Support Portal
(SI0S) and combines them.

e Products & Services
In Products & Services, you can find all our offerings as previously available in Mall Catalog.

e Support
In Support, you can find all information helpful for resolving technical issues with our products.

e mySieportal
mySiePortal collects all your personal data and processes, from your account to current orders, service requests and
more. You can only see the full range of functions here after you have logged in.

You can access SiePortal via this address:

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:

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:

Industry Online Support app

You will receive optimum support wherever you are with the "Industry Online Support” app. The app is available for i0OS
and Android:

D Avai Iahlﬁ' an TI'IE!' ) ANDROID &P ON

App Store » Google play
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https://support.industry.siemens.com/cs/my/src?lc=en-WW
https://www.siemens.com/sitrain
https://apps.apple.com/us/app/siemens-industry-online-support/id478868966
https://apps.apple.com/us/app/siemens-industry-online-support/id478868966
https://play.google.com/store/apps/details?id=com.siemens.industry.onlinesupport&hl=en
https://play.google.com/store/apps/details?id=com.siemens.industry.onlinesupport&hl=en

Appendix

4.2. Links and literature
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/109975095

4.3. Change documentation
Version Date Modification
V1.0 10/2024 First version
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