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Agenda

* Modeling the device level by using the simulation model generator
« Extending the mechanical model to simulation use

« Testing with simulation models

« Connecting simulation models to each other

» Utilization and opportunities of the virtual commissioning
environment
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Simulation use cases
Overall

Test integration

of PLC and field Virtual
Integrate . NI '
differegnt data devices Commissioning Test machine
Startup support variants
sources
ot Detect machine
Showcase digital _ | Terﬁtazﬁilf:c Operator | faults
twin from Automation functionalit Tfainin Machine
previous projects concept y J optimization
evaluation l l
l I !
Acquisition & Planning Engineering Commissioning Aftersales >
Validate Test safety Digital twin for
automation code functions exhibitions or
marketing
purposes

‘Simulation IS more than just virtual commissioning!
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Virtual Commissioning project
Warehouse

Product manager
Sales and marketing
Product development

Reasons to start?

Project manager
Enhance communication with customer

Automation engineer

Develop automation program in a virtual
environment

Mechanical engineer
Collision analysis
Virtual prototype testing

Aftersales
Trainings

Less debugs to fix during warranty
period = more competitive prices

Safety engineer
Test in advance
Customer trainings

Automation model

TIA Portal +
PLCSIM Advanced

Tools for
implementation?
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How to build virtual commissioning environment?

HW design
(TIA selection tool) Program design and architecture

[
»

B
»

Test PLC, HMI, safety and

] |
| |
| |
I/O,:safety and component | mechanics
| simulation | >
i | | |
|
! | TIA + SIMIT Testing with the !
TIA SINIT NX MCD + NX MCD simulation model Virtual FAT
_ | : .

|
| Commissioning

|
|
Ll

i
|
: Operator

Combine models training

|

|

|
|
>

Mechanics simulation Project changes

Mechanical design / 3D scanning and
modeling
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1. 10 import and testing
TIA Portal + PLCSIM Advanced + SIMIT

Froject View

3 1% seve project
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i ’:d PLC tags e
i ; ~ HM_1 [
%z Show all tags H H.. .E,'
ﬁAdd new tag table W o
v - |z
2% Defaulttag table [1. v SCAL. |#
» g PLC data types T
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~ [ Watch and force tables i
B Add new watch table =
.
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Watch table_1
- o]
&g Online backups
< i ] 100% = ¢ @ >

[52 Traces
(i OPC UA communication |Q Properties H"_i.‘.lnfo Hﬂ Diagnostics ‘
Device proxy data

v v o

‘General H Cross-references ” Compile ‘

L = @m ‘ Show all messages "‘

== =
< I e
- | Details view

'} Program info

Comnpiling finished (errors: 0; warnings: 0}

1 Path Description Go o ? Errars Warnings  Time
@ - rc A o 0 2:38:43 PM
[} ~ PLCdata types A 0 0 2:38:43 PM
— [i] w System data fypes Fa 0 ] 2:38:43 PM
No block was compiled. All blocks are up-to-date. 2:38:43 PM
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2. SMG and testing
TIA Portal + PLCSIM Advanced + SIMIT

Edit  View

3 (% seve project

Devices

~ _] DigitalTwinFyysinenSafety. .
B Add new device
By Devices & networks
= (W PC_1[CPUTSTTTF-

|]'f Device configuration

.| Online & diagnostics

® Safety Administrati
» ?IE Software units

» | Program blecks
~ (4 Technology objects
B Add new object
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~ J& PositioningAxis
@ Configuration
'ﬁ Commission..
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» '::p Outputcam
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- & PositioningAxis...
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Vi commission
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~ [ PositioningAxis .
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Ut commission
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] ':* Outputcam
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Totally Integrated Automation
PORTAL

|g Properties ”:i.‘.lnfo HE Diagnostics

sapeiq & syse] kit

Su-ppY

[ ITI—

- | Details view No "properties’ available.

Module No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have any displayable properties.

Online & diagnostics

[w]5]

Safety Administration
Software units
Frogram blocks
Technology ohjects
External source files

T

4 Portal view
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3. Extend the mechanical model for simulation use - Modeling

NX MCD

~ < [ window - =
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Surface
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Plane v

Construction ~
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= Sections
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View
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Render
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4. Extend the mechanical model for simulation use - Testing
NX MCD

NX o - - « [ window - = NX - Mechatronics Concept Designer SIEMENS _ & X
File 3 € ssemblies Modeling Curve Analysis View Selection Render Tools Application Simit MCD Tools N @
B % S et 0.0 NP B RBEIDIT 8 SR B N & Lo
% 0 9 Unite ~ E;u' : &' Linear Spring Joint v « K Export Load Curve ~
Requirement Function Logical Dependency Sketch Play Capture Graph Envelope Interference Rigid Body Rigid Collision Basic i 3 125 Collision Speed Symbol Operation Electronic Runtime Symbol Add
- - - v @Block ~ ® B Arrangement Color  Body~ Body~ Jointw /A Angular Limit Joint ¥ Sensor~ Control~ Table~ - Cam~v  NC~ Tablev  Component~ R Export Cam Profile ~
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- it
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» Preview

» Dependencies

Select objects and use MB3, or double-click an object
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5. Combine the simulation models
NX MCD + SIMIT

iJ

Project Edit Simulation Window Automatic modelling Options Help

Realtime (100%) ~

S W e R &
4 Project navigation
Project Sim

4 Portal view
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6. Test everything together - Virtual commissioning
TIA Portal + PLCSIM Advanced + SIMIT + NX MCD
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Tips & tricks

Mass-generate simulation models with templates Open interfaces:
T [ -
: - SiL/HIL
; »
HIERARCHY TEMPLATE CHART COUPLING ChartName v iﬂ(?harts ccccc NXMC_DFIY_
PLC2/Valve Oma valve lean 2v113 PLC 2 2v113 %f New chart - PLCSIM / PLCSIM Advanced
PLC2/Valve Oma_valve_lean 2v363 PLC 2 2v363 ~ | Vvalves
PLC2/Valve Oma_valve_lean 2V434 PLC 2 2v494 g Virtual Robot Controls (VRCs)
PLC2/Valve Oma_valve_lean 2v435 PLC 2 2v495 Ef New chart - DB access PS50 “ =7
PLC2/Valve Oma_valve_lean 2v496 PLC_2 2v496 5 2vi13 . . - s
PLC2/Valve Oma_valve_lean 3v001 PLC 2 3vooL ol 2v3e3 = NX MCD, Plant SImU|atI0n, - TGP (Client, Server), UDP
ol 2v494 . Shared Memory, gProms
= 240 - Virtual Robot Controls (VRC) SNUMERIK 8404/ One
."_ 100 C_2 2¥113_indOpened | 2v406 SIMOSIM Advanced Data Interfaces (.txt, .csv)
RezBE o | 7 2 }:ﬁ:ﬁﬁ&?ﬁé jMI - OPC, Shared Memory, TCP, UDP, ...
0 C_2 2113 indClos=d
. a 1 - - OCP / RIB (“Jupiter”)
E:g$ * m%‘,’; = 1 ' P—P ALY -

https://support.industry.siemens.com/cs/document/109795246

SINAMICS DriveSim Basic LiveTwin Edge App

" Functional
- Open, validated, free fm' Mock-or, - Execute 1D simulations and algorithms on edge devices
- Model for PROFIdrive-enabled SINAMICS drives - Over 100 engineering tools compatible with FMI/FMU are supported
- Virtual sensors, model predictive controllers, state observers and more
Encoder 4700 PROFIdrive '/-Sr-e’:l:n:eri MA':IEI::;:’weSim B\i:lced_ Curlen!Sel-iitlas!Km:nii —
2401 [ (o:tm\zsm (ha:ne\luﬂl | (:E;m\ler :::]rg Filter Control Loop m —
=re @ = 188 1M 8= - |
. | | | | P ik | !
- —— E— : =, Live Twin
https://support.industry.siemens.com/cs/document/109798225 https://support.industry.siemens.com/cs/document/109797820

SIMIT/MCD/AMESIM - Virtual commissioning in machine building: https://support.industry.siemens.com/cs/document/109777165
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