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Engineering and Simulation based on the Digital Twin SIEMENS
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Data needed for Simulation and Virtual Commissioning — SIEMENS
Availability of automatically interpretable Data lngewuity for bife

Crucial for Virtual Commissioning

MECHANICAL ELECTRICAL AUTOMATION BEHAVIOR
Motor E Ei:
E@ Motor @
Motor Motor
e.g.: JT file e.g.: E-CAD template e.g.: PLC function block No tool independent

automatically interpretable
datgl available
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Library Content for Virtual Commissioning SIEMENS

Example Library of Behavior Models:

Operator panels 6
Safety devices

Drives 55
Conveyors 11
Robot interfaces 7

Circuit breakers 10
Part presence controls 11
Special functions 11
Total 120

Low
Low
High
High
Very high
Low
Low
High

’h&%mi\‘y for (ife.

Challenge today:

Manual modelling based on written device documentation
(interface documentation, function diagrams, ...) or reverse
engineering.
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Goal: Definition of a neutral format describing the behavior of electrical devices
containing function elements that can be interpreted automatically.
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AutomationML for describing Mechatronics
Components for Virtual Commissioning

Initial Situation

 High effort to create libraries of behavior models for
every device for every simulation system at every
user based on paper documentation

« The component manufacturers have the knowledge
about their component’s behavior

« The behavior models are developed differently by
each user based on its knowledge, the target
systems and the use-case

* Reverse-engineering needed occasionally because
of insufficient documentation

Goal

Usage of AutomationML to create a standard for
describing mechatronics components for virtual
commissioning

Unrestricted © Siemens AG 2018
Page 7

representation

L Logic +
ﬁ Signals

PLCopen XML

Automation
components
vendors

gjl Logic +
f2lll| Signals

W

Geometry Import/export

JT to simulation tool

E Logic +
% Signals

libraries

Mechatronics
components ‘ Geometry

vendors 7
(clamps, robots, ...)

Kinematics
STEP AP 242 X

SIEMENS
Iugzmuify-{ar(nk

Simulation
tools




Aspects of Automation Components SIEMENS
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Automation components combine different
aspects of information
« General data

* Ordering information

* Technical information

« Documentation of the automation component

* Symbols and pictures.
* Functional data

« Information to describe the functional behavior of

the automation component.

 Function blocks to control the component
DESIENEIE - Internal interlocking of the automation component
* Model information

« Simulation Model

- 2D and 3D models

« Kinematic models
« Connectors to all logic, electric, pneumatic and

hydraulic interfaces of the component

Motion / Path

Connectors

Order Information

Unrestricted © Siemens AG 2018
Page 8



Example: Motor SIEMENS
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Classification Behavior Model (PLCOpenXML)
: eCl@ss classification « Logic
Graphical Data . Signals

* Product pictures
« 2D/ 3D-Data

* lcons ~Technical Data
« Technical attributes
* Values
Documentation

Commercial Data

« Catalogue
* Manuals

ificati * Price
’ Spe(_:fl. ications Product Number
» Certificates - Order Number
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Example: Motor

The behavior model of a motor
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Automation Components in AutomationML: Example Motor

ﬁmHm,d

o

4 [it] Motor 1LM1222-4BC13-3AA0 { Role: BASIC_27-02-21-01 Low-voltage three-phase current ansynchronous moter, squirrel-cage rotor (IEC)}

4 [it] ElectricalConnectors { Role: ElectricConnecior}
4 % ElectricalConnectors-Interfaces
=a Ul {Class: Electricinterface } ©
=0 V1 {Class: Electricinterface }
o W1 {Class: ElectricInterface } |
=0 PE{Class: Electricinterface }
B ElectricConnector
4 [ig] Simulation Models {Role: AutomationMLBafeRole}
[ 4 [i€] PLCopenModels
4 ie] Motor {Role: PLCopenModel }

A 5 deterinterte

- AutomationMLComponentRCL/AutomationComponent/ AutomationComponentConnector/

=2 Motor Behaviour {Class: Logicnterface |

=0 Run In{Class: Variablelnterface} ©
=0 Dirln{Class: Variablelnterface }

=2 Low Speed In{Class: Variablelnterface } ©
=2 Up In{Class: Variablelnterface }

9 Speed In{Class: Variablelnterface} ' ——_|

>~Q Down Injﬁm \Fariahle[nlerface} )
=0 Run Out{Class: Variablelnterface } B
=0 Dir Qut{Class: Variablelnterface }
+2 Speed Out{Class: Variablelnterface }
\~¢ ¥ Out{Class: Variablelnterface } Y,

& AutomationMLCompeonentRCL/AutomationComponent/AutomationCemponentModelElement/

SimulationModel/PLCopenModel
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refUR]]
Attribute detail: refURI
Value £
Value file:/ S/
MotorBehaviourxmi=UUID_B362924F-6311-4070-
B232-84A1 ABA36FE5
|
Data Type us:anyURI = ]
Unit
Constraint Constraint collection - l_ii
Relations &
Semantic Semantic collection — [+] ||
| ]
el

Attribute detail: refURI

Default Value
Data Type

R
h filei///Motorlib_RSxmi#530CCDCO-DEI2-48F9- g

B7BE-4B4481TE4ACL

[manyURI




Example: Frequency Converter

The motor in combination with a frequency converter
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Example Motor and Frequency Converter: SIEMENS
Electrical connection

Iugwuifyforb{e
The electric output connectors of the frequency converter are connected to the input connectors of the motor

F Electric Qutput Interfaces SINAMICS { Class Role }
[IE] P

A Electric Output Interfaces SINAMICS-Interfaces

w0 U2 Class Electricinterface} 1A B0 )

e V2 {Class Electricinterface} 1A B0

e W2 Class ElectricInterface} 1A B0

»0 PE{Class Electricinterface} 1A B0 )

AutomationMLComponentRCL/AAutomationComponent/AutomationComponentConnector/
ElectricConnector

AutomationProjectConfigurationReleClassLib/Deviceltem
~ ) [1£] Motor 1LM1222-4BC13-3AA0 { Class Role }

.... @ ElectricalConnectors { Class Role }

.... ElectricalConnectors-Interfaces

e Ul{ Class Electriclnterface} 0AOB1

«g V1{Class Electricinterface} 0AOB1

«g W1 { Class ElectricInterface} OA©OB1

e PE{Class Electricinterface} 0AOB1 )

AutomationMLComponentRCL/ AutemationCompeonent/AutomationCempeonentConnector/
ElectricConnector
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Example Motor and Frequency Converter: SIEMENS
Connection to PLC lngewuity for bife

Connect the PLC to the motor and to the frequency converter according AR APC

Run
Dir

Abb. 13: Anschluss G120P IP55

Pos.
1 Power Module

2 |Sinusfilter oder du/dt-Filter (optional)

PLC World: Logical connection Electrical World: Electrical connection Simulation World: Behavior (PLCOpen XML)
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Example Motor and Frequency Converter: SIEMENS
Connection to PLC lngewuity for bife

The connection of the simulation to the PLC according AR APC in AutomationML

4 [1€] 571500/ET200MP station_1 {Role: Device}
4 [1€| Rail_1500 {Role: Deviceltem}
> [l PS60W 120/230VAC/DC 1 {Role: Deviceltem }
4 [ie| PLC {Role: Deviceltem}

A TE] Dot boc toblo (D aloe TooTobial

_______ 5 enRsiElag e oy

Run{Class: Tag } i
+o Dir{Class: Tag} I
+0 Speed{Class: Tag } |
0 Low Speed{Class: Tag} I
o Up{Class: Tag}
=0 Down {Class: Tag }

[# AutomationProjectConfigurationRoleClassLib/TagTable

+ e PROFIMET interface_1 {Role: Communicationlnterface}
[ AutomationProjectConfigurationRoeleClassLib/Devicelterm
> [1€] DQ 32x24VDC/0.54 ST_1 {Role: Deviceltem}
[ AutomationProjectConfigurationReoleClassLib/Deviceltem

[@ AutomationProjectConfigurationRoleClassLib/Device

SINAMICS G120 {Role: Deviceltem}

] Motor 1LM1222-4BC13-3AA0 {Role: BASIC_27-02-21-01 Low-voltage three-phase current ansynchronous metor, squirrel-cage rotor (IEC) }

[
i

4 [iE] Simulation Models {Role: AutomationMLBaseRole}
4 [it] PLCopenModels

4 (i} Motor { Role: PLCopenModel}

4 % Motor-Interfaces

~0 Motor_Behaviour {Class: Logiclnterface
@ RunIn{Class: Variablelnterface }
=@ Dirln{Class: Variablelnterface } 4
9 Speed In{Class: Variablelnterface }
~q Low Speed In{Class: Variablelnterface }
+2 UpIn{Class: Variablelnterface }
Down In{Class: Variablelnterface }

+q Dir Qut{Class: Variablelnterface }
@ Speed Out{Class: Variablelnterface }
@ ¥ Out{Class: Variablelnterface }

. . AutomationMLComponentRCL/AutomationComponent/AutomationComponentModelElement/
Unrestricted © Siemens AG 2018 g SimulationModel/PLCopenModel
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AutomationML describing Components for
Virtual Commissioning - Outlook

Beside the shown AutomationML behavior description based on
PLCOpen XML further aspects of components are about to be defined:

FMI models (higher accuracy, knowledge protection)
Vendor specific simulation models

Collada Kinematic Models

JT Geometry

2DGeometry Models

Electric, fluidic, hydraulic

Together with 3D, kinematics and electrical data the shown concept allows
the definition of mechatronics building blocks for the digital twin of production
in an AutomationML-based standardized component model.
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4 @ AutomationMLComponentStandardRCL

nt] AutomationComponent{Class: AutomationMLEBaseRole }
nt| Internallnterlocking {Class: Function }
at] Sequence{Class: Function }

I+ mt] Skill{Class: Function }

ac| COLLADAKIinematichModel{Class: KinematichModel }
Rt| PLCopenSimulationModel {Class: SimulationModel }
nt] FMIModel{Class: SimulationhModel }

nr] COLLADAGeometryModel {Class: GeometryModel }
mt] ITGeometryModel{Class: GeometryModel }

at| 2DGeometryModel {Class: GeometryModel }

®e| Syrmbol{Class: GraphicRepresentation }

nt] Electrichymbol{Class: Symbaol }
HydraulicSymbel{Class: Symbol }

At PneumaticSymbol{Class: Symbol }

at] ComponentPicture{Class: GraphicRepresentation }
at| PManufacturerdcon{Class: Icon }

Re| Componentlcon{Class: Icon }

L]

I mt] MechanicConnector{Class: Connector }

at| FluidicConnector{Class: Connector }
mt| ElectricConnector{Class: Connector }
nt] LogicConnector{Class: Connector }

mt] HydraulicConnector{Clas
wf] LiquidicConnector{Clad

WORK

IN PROGRESS
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Make AutomationML yours!
Thank you.

schloegl.wolfgang@siemens.com




