LIVE(

GREATER CHINA

TECNOMAITX-Automation device Planning and commissioning



i
e~
==
Q. ¥
7 '-\',{
.ﬁg\ '/-
il S

sEMENS - & X

Pe®A 00X

I o .r%rs_;ms;smffff &

& ‘\“%’8”&?

ﬁfiﬁfife; %K A

=CNOMAITX-Automation device
Planning and commissioning

—

© Siemens AG 2019



SIEMENS

lhg,ebwu‘(y for U{Q

. - . - The next trillion dollars will be , ,

I g I ta I Zat I O n earned with data — for our customers
and for our industries.¥WFE{IHWER
MEAIOTIER, BAFHEE 2 HE kb
WM A{CHIETT

C h a n g e S Michael Dell, founder of Dell Inc.
|
V r h I n Digital is the main reason just over , ,
half of the companies on the Fortune

500 have disappeared since the year

R 2000 . E20004E L35 (& ) 50058 4V
e ,,3?

=N

haE—3Ll 4;1*4‘, HMEE

RN
e




New business models in the internet age SIEMENS
are disrupting complete markets lngenuity for life
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Our customers have essential requirements — SIEMENS

throughout the manufacturing industry lngenuity for life
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Speed Flexibility Quality Efficiency
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From Design to
Simulation




Different phases of the machine or plant lifecycle... SIEMENS
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Development Realization Utilization

1 Preliminary 2 Detailed 3 Commissioning 4 Operator 5

Retrofit
Design Design Training “il




...use a common simulation model... SIEMENS
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Development Realization Utilization

1 Preliminary 2 Detailed 3 Commissioning 4 Operator 5

Retrofit
Design Training il




..to shorten development time and increase quality SIEMENS
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Development Realization Utilization

1 Preliminary 2 Detailed 3

Commissioning 4 Operator 5

Retrofit
Design Training il
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Advanced_Robotics/BestPractice/Example_20_Cycles_Cell_Simulation.avi
SPLM_VC.wmv
commission/SPLM_VC.wmv

Simulation at every level &1

Real World

REIHE

Controller

Sensors
&
Actuators

Machine
Cell
Plant

Virtual World
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Virtual
HMI

Virtual
Controller

Virtual
Sensors
&
Actuators

Virtual
Machine
Cell
Plant
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Integrated Production Systems Engineering SIEMENS
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Teamcenter Line Designer Automation Designer Totally Integrated Process Simulate /
Manufacturing integrated in NX integrated in NX Automation Portal Plant Simulation /
PLCSIM Advanced

Automation Automation Virtual
engineering commissioning
Reusable components Integrated engineering of mechanics and Generators and Integrated simulation
within mechatronics library automation with change management round-trip capabilities and integrated validation

Machine Building

NX/MCD Automation Designer Totally Integrated MCD /
integrated in NX integrated in NX Automation Portal PLCSIM Advanced



Controller and HMI Simulation SIEMENS
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Replacement of hardware test setup

o
.
.
o
.
.
Y
.
.
o
.

+ using comprehensive simulation of controller functionality

+ testing via TIA Portal tools. e.g. watchtables, simulated HMI / HMI
runtime etc.

Automatic program code validation

With SIMATIC S7- PLCSIM Advanced, WinCC and test application

+ using data exchange over API for automatic testing of function
blocks

+ testing via customer specific test application

+ General test application ,S7UnitTest” for basic automated tests is
provided via SIOS:

https://support.industry.siemens.com/cs/ww/de/view/109746405



https://support.industry.siemens.com/cs/ww/de/view/109746405
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From simulation to Virtual Commissioning SIEMENS
Ihg,eb\uf(y-for&}[t

¢ Mechanic, Electric,

* Mechatronic concept Automation Design

Simulation : 1R-°°I Selection & + Toolpath and offline
eachability Programming
* Material Flow Concept + Line Design & Validation
* Training of shop floor-
. » Test of single plant personnel
Software in parts and components * Detailed design validation - Upfront validation using + Validation of the changes
the Loop * Preliminary tests and * Performance analysis virtual equipment of the plant
validation + Shorter breakdown-times




Virtual commissioning SIEMENS
Software in the loop lngenuity for life

Virtual
Commissioning

- . .
TIA Portal PLCSIM Advanced
WinCC B o N . | [
Electrical & automation behavior [j%: E 5 a4
simylation Eﬁh




From simulation to Virtual Commissioning SIEMENS
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¢ Mechanic, Electric,
Automation Design

* Toolpath and offline
Programming

» Line Design & Validation

* Mechatronic concept

* Tool Selection &
Reachability

* Material Flow Concept

Simulation

* Training of shop floor-
. » Test of single plant personnel

Software in parts and components + Detailed design vali(.iation « Upfront validation using * Validation of the changes

the Loop . Pre_limi_nary tests and * Performance analysis virtual equipment of the plant

validation + Shorter breakdown-times
Hardware in * Cycle time validation
* Mixed validation with hardware
the Loop « Mixed validation with other plant parts




Virtual commissioning
Hardware in the loop

Virtual
Commissioning

SIMIT Unit
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TIA Portal

o
Electrical & automation behavior
simylation
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Virtual commissioning SIEMENS
Switching HiL € 2 SilL
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Virtual
Commissioning

S7-1500 SIMIT Unit
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TIA Portal PLCSIM Advanced
WinCC
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Electrical & automation behavior
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Manufacturing machines,
stations and lines
simulation




Production engineering SIEMENS
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waverMesseModel 1004 » PLC_1 [CPU 1516F-3 PN/DP] » Programmbaustoine » MESSEMODEL » FB_Automatk [il1] -

Validate robotic
cells

________

Tecnomatix
Process Simulate

,,,,,,,,,,,

| Digital Twin
'''' =, of SIMATIC
S7-1500




Cell validation
Simulation — typical objectives

System Layout

Control
Validation

Off-Line
Programming

Build Quality

Cycle Time/
ut

12695.26, 193932, 214043

SIEMENS
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* Regulatory
Comply with geographic
facility requirements

« Safety

Achieve interlock and
operator safety requirements

* Customer

Meet volume production and
quality targets




Cell validation

Virtual commissioning with Process Simulate

PLC_Line_1
CPU 151673 PN...|

PROFINET 10-System

Drive_Roller_C... Drive_Roller_C... Drive_Roller_C...
G120 CU2408-2... G120 CU240E-2... G120 CU24DE-2..

ine u €_Line ] LC_Line,

-uﬂumuuu“

Capabilities
Validate Mechanical Sequences

Verify PLC code, Robot Programs and HMI

Test Safety Interlocks
Perform System Diagnostic testing

Key Points
Develop complete robot programs

Perform “what-if” scenarios (Failure Modes)

Validation prior to cell construction

SIEMENS
Ihgz»\uffy-fbr&}[a
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Virtual
Commissioning

Simulation Environment

Automation Network



Robot Signal Creation SIEMENS
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Signal Mapping Enhancements

- Ability to create robot signals for multiple
robots at one time using the Signal
Mapping application

« Ability to use Tags in the mapping Excel
spreadsheet to replace using Macros and
allow adaptive spreadsheets

* Improved report after signal mapping,
making it easier to understand
imported\mapped signals

- Signal Mapping templates are now
included in the Process Simulate setup
folder

Tecnomatix 14.0.1 eMServer Teamcenter




Easier debugging in Line Simulation

Simulation Panel

b= E

Simulation

El- '[Ei DASH ZONE (Event-Based)
=1 A1D

= I} /AT0R01

ge S rall
5= Win perspy
b i |0 b Ca}
Sevdation LB Fowed  FocedVae . Sewation o
=1 &1 [pot = 11 Pl
35 clamos12, | 0 = 2 Kt |
clamps12_ o E o % Tns ot I}
clamps12_] | ] 28 R1_LoopOK o
clamps12_ o O ] A R1_DONET
clamps12] o E o A R1_DONE2
clamps12_] | I} A R1_DONEI
clamps 12| I} O | AL R1_ToolReady1
clamps12, = E = A R1_satProgam
clamps12_ ] A R1_programhmber
7 clamps | o a u 4 R1_progamEnded ©
A R2_sanProgem
Simutstion Panel 3) v i x § R2_programMusmber o
o ¢ % R2_programEnded
(=3 1% =W A R1Job10K
Semudaton o 0w LB Fowed  Foroed Vale A R Operate
3 Frp? A R2_job10K
£, dompa12 200 CLS | | d | A R2 Operste
clamps12_21eq_ OPN a [ =
2, clamps12 2aCLS I} E o
clamps12_2 0PN u P
clamps12 221, | |mi =
clampe12 | E o
clamps12 u u
clampa . [ B
g e " O O
clamps 12 a0 u

=10

Inputs

A% ANI0R01_IN programSelect 3
A% ADT0RO1_IN startProgram
A ADORDT_IN waitClear
- AOR01_OUT atPounce
A% AD10R01_OUT clearLoad

£

- I

A ANOR0T_OUT clearUnload
A ANOR0T_OUT cycComplete
A ADTORD_OUT enterZone 1
A AOR01_OUT enterZone2
A AORD_OUT enterZone3
A% ANOR01_OUT emorProgram...

A10R02

B I AZ0

©® 00000

o000

Qutputs

00

OO000000000000000 g

L

S

LB

nnnnnn

,,,,,,

Forced

I O

Forced Value

Address

Q408.3
Q403.0
Q407 4
1407.5
1407.4
1407.3
1407.2
14081
1408.2
1408.3
1409.0

SIEMENS

Robot Signal Name | Comment

programSelect3
start Program
waitClear
atPounce
clearLoad
clearUnload
cycComplete
enterZone 1
enterfone2
enterfone3
emorProgramMumber

SIEMENS
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Simulation Panel improvements

Process Simulate stores the current list of
signals in all panels on Save and restores
them on Open Study

Users can open multiple Simulation
Panels

Panels hold more information for easier
referencing

Forced signals removed from all panels
become unforced

Input signals can be triggered like Keys

Tecnomatix 14.0.1

eMServer Teamcenter




Logic Block Editor

-
&} Resource Logic Behavior Editor - INTERLOCK

S TIadd + % Delete
MName
R1_RequestZones[0]
R1_RequestZones[l1]
R1_RequestZones[2]
R1_RequestZones[3]
R1_ReguestZcones[4]
R1 ReauestZonesl5]

¥  Description

Cheerview | Entries | Exits

Type
Bool
Bool
Bool
Bool
Bool

Bool

#  Value Expression

(MAMUAL AMD NOT AUTO))

SR({RE(BitwiselsBitOn(1,R1_RequestZones,5)),RESET AND IE |
=]

-
| =] g
Parameters | Constants |
=
Index  Description * -
12 ¢
2(2 W
3. 4
Constants Actions
4|7 Vr
- =
5 - ﬁfr n *
62 ) i v
%
ﬂ A,
i -
¢
iF
[Fl |
Filter: -%t
iF
f I Boolean operations el _E].J
i I Counter ﬁl
Material Flow
A
' Math
4 Timer ﬂ_’

QK | Cancel | Apphy |

"1000"

¥ Acceleration Expression

v Deceleration Expression

f< GetSimulationTime ()

4 Trigonometry
S ACOS ( COSINE[REAL] )
S ASIN ( SINE[REAL] )

f« StopWatch ( START[BOOL] STOP[BOOL] )

f< TOF ( START[BOOL] OFF_DELAY_TIME[REAL] )
£ TON ( START[BOOL] ON_DELAY_TIME[REAL] )
f< TP ( START[BOOL] DURATION[REAL] ) -

-|

oK | Cancel | Apply |

SIEMENS
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Simplify Logic

« Allow nested expressions in Logic:

DestroyAppearanceAtLocation(MAX (X, LowerLimit ),MAXY,
LowerLimit },MAX(Z , LowerLimit ),CTU({Sensor , Reset ,#Part )

*ROUND{ABS({UpperLimit -LowerLimit)))

* An extended Logic Function library

«  Support of User LB functions with
retainable memory (multi-instance)

+  Syntax improvements for better code
readability

Tecnomatix 14.0.1 — 14.0.2 eMServer Teamcenter




PLC Connectivity SIEMENS
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External Connections Settings

PLCSIM Advanced: 3 synchronization
modes are available for the PLCSIM
Advanced Connection: Asynchronous, Single
Step and Synchronous.

fg, External Connections

Process Simulate version 14.1 and higher
supports only PLCSIM Advanced V2.0 and

Settings

higher featuring an Improved User Interface,
newer Firmware support (FW 2.5) and

—PLCSIM Advanced
Simulation made:

@ Asynchronous improved simulation performance for Name
(" Single step Based connections
" Synchronous

I Cycle ime-out:

Simulation Unit: The Simulation Unit Project
Path (.spf) definition is now under the
External Connection dialog

—Simulation Unit

Project Path:

Tecnomatix 14.1 eMServer Teamcenter




Sensors SIEMENS
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Resource Logic Behavior Editor - DASH ASM PART NEST

Position Sensors

Overview I Entries | Exits Parameters | Constants |

: ZIAdd v X Delete

A New Boolean sensor for fast-performing
object detection based on distance
measurements between Self Frames.

Name Type Index  Description
PartPresent Position Sensor (Bool) 1 :

bl

v Description

Position Sensors are introduced as Logic
Block Parameters and provide:

1 Definition

- Check Interference With - Detection properties

Objects Sensor tolerance: 750 | :7]

13221793/014-PANEL-DA LWR EXTN LHD

D

*  Fast performance

« Detecting through obstacles

- Easy reuse as part of a prototype

+ Direct use of sensor output in logic
expressions without signals

« Part detection within Compound
Equipment

Tecnomatix 14.1.2 eMServer Teamcenter

>



CEE-SENSOR INTROUCTION SIEMENS
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s Process Simulate 15.0 - [Final.psz] SIEMENS - -] X
View Modeling Robot Operation Process Control A - B8 X
[H Layout Manager 2 8 v k3
' BB 5 <% +B oe e o W m -
Advanced Simulation v b 1 24
Viewers Relations  eMServer  Simulation New  Amange  Switch Parallel /) () {3 Dimming New Section Camera True Virtual
- Viewer Attributes Viewer  Panel  (EH0 B Window Windows » Windows v | Perspective Mode~s B | Section~ - - Shading Reality
Screen Layout Orientation Visibility Section Camera | True Shading | Virtual Reality
Simulation Panel v B X =
S
Ebe|Hn% ede g
@
Simulation Inputs 2
(=121 Spotweld Station g
A%, PostionSensor_AppOnClamp1_PatOnClamp1 |l 3
A% PositionSensorAppOnSkid_PartinPos
A% PositionSensorDestroy_SAdestroy
A, PosttionSensorGripperClose ToSkid_Risk u
| | »
v 3 x

Simulation Panel Operation Tree

Sequence Editor
SO QM| I« K 4 «m )
e E TR S

SCIL: 5.29 - +[010 : [T -~ X B &




CEE-HOW TO SET SENSOR SIEMENS
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Process Simulate 15.0 - [Final.psz] SIEMENS = & X

[searcn ctri-n O R IRS

Modeling Robot Operation Process Control Human

[H Layout Manager 3 oo ] .
&' om0 < +B a $D if = 4
Advanced Simulation - & 1t | 74 =
Viewers Relations eMServer Simulation g New Arrange Switch Parallel / Q C Dimming New Section Camera True Virtual
- Viewer Attributes Viewer Panel @ K Window Windows ¥ Windows v | Perspective Mode~ 1> Section~ v ”: Shading Reality
Screen Layout Orientation Visibility Section Camera | True Shading | Virtual Reality
Simulation Panel v 1 X =
o
e s cad b A = 178 =
°
Simulation Inputs 2
=1 Il 'Spotweld Station g
@

A PosttionSensor_AppOnClamp1_PatOnClamp1 -
A% PosttionSensorAppOnSkid_PartinPos
A, PosttionSensorDestroy_SAdestroy

A’, PositionSensorGripperClose ToSkid_Risk

<« | »
Simulation Panel Operation Tree

Sequence Editor v 3 X
RO @I K 4 4« I » b M WP 5.29| - + +|0.10 AR H & ¢
e e " P TR 2. o o 2 TV Yoy < Dol P T D S SNV~ L - St




Drive Conveyor in LS Mode SIEMENS
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& Drive Comveyor Comveyer [ Drive Conveyor in Line Simulation
#  Dirive Col r . . . .
e () = = Position « Drive Conveyor functionality is now
Empmm) | 62565 5 15811388 | 52238305 [postont v possible in Line Simulation Mode
Zero position: I[].DD[]CI i{mm} FLimitmoﬂon@ | . Enables derlng Conveyor Sklds to a

certain position before starting the line

“ ~ Position Editor

Positions

ZERO simulation

— - Useful mainly in cases of single skid or
product modeled as resource (for painting

Setings. | use cases)

ettings...

Tecnomatix 14.0.2 eMServer Teamcenter




Conveyors SIEMENS

lug,u\ui\‘y for bife
_ Skid Source\Sink
Generate skid appearance control point
g‘ defines dynamic skids generation (Display) on - Create and Destroy skid appearances on
conveyor in simulation a conveyor during simulation run time

- Skid handling is done using Control Points
(Generate Skid and Destroy Skid)

+ Skid Appearances behave like regular
skids (Stacking, Motion, Part Conveying)

g( Destroy skid appearance control point defines
- dynamic skids deleting(Blank) on conveyor in

simulation -
r

Tecnomatix 14.1 eMServer Teamcenter

>




SIEMENS
IMg@fo\‘y{orU{Q




Improved usability for Line Simulation SIEMENS
{eSline simulationfY R A% Iingemaity for Ufe

* New column in Signal Viewer for “Robot
Signal Name” and mention of NO in
Address column [14.1.2]

* Now when a study is loaded in Line
simulation mode the “LineOperation” node

Operation Tree

i

=1 O [B] Operations
- O & LineOperation
- O%% STATIONS
=- O & ST010
B B STO_INITIALIZATION
- @ g STO10_MATERIAL_FLOW

- O b STO10_ROBOT_OPERATIONS % Fobol Medules wcay . B . »
s i is set as “Current Operation Scope
£ Add File(s)
= automatically [14.0.1]
Signal Viewer &I « . ”
AU R B ~ - “Edit Module” now launches the default
Signal Name ~ | Resource Robot Signal Name Reload Files H H 1 1
% A01R0 T sionss o K010 eione — | B text editor defined according to the file
A AD10RO1_OUT exitZone] ® AD10R0|| | exiZone T T T T o] e e
A A010R01_OUT.errerProgramMumber | @ AD10R0Y | errorProgramiumber | type Of the MOdUIe (OS defaU|t) [1 4-O- 1]
A AIT0R01_OUT enterZoned @ ADIOROY | enterZoned i
A A110R01_OUT enterZone2 @ ADI0OROY | enterZone?
A4 AD10R01_OUT enterZeonel @ AD10ROY | enterZonel
A ANOR0T_OUT cycComplete @ ADI0ROY |cycComplete ™ | |i51  ifimer vorboserzes usd startes
A4 AD10R01_OUT clearUnload ® AD10ROY | clearUnload
A% ADORD1_OUT clearLoad (2] clearLoad
A AN10R01_OUT.atPounce @ ADIOROY | atPounce
A% ADORD1_IN waitClear on (2] waitClear
A2 AI10R01T_IN startProgram @ ADIOROP | startProgram
A2 A010R01_IN. programSelect3 @ AQ10ROY | programSelect3
A2 ANT0R0T_IN programSelect @ AD10ROY | programSelectl
A ADORDT_IN programPause ® ADIOROJ | programPause Tecnomatix 14.1.2 eMServer Teamcenter
A% AD10RD1_IN pregramMumber @ ADTORD R programMumber ength 20260 fnes 977 8 Calids sei7i2 DesWindows  ANSL ws_ |




Rule Based Mapping EJF1

Connect Signals to Logic Resources

A F e

Logic Resources:

R AYBRES

Entry Connections

| Logic Resources

| Exits

I Exit Connections

[IMAA22095] U1 1ffto N

y ¥
[MAA‘EUBSS_UH o OUT

.3

DadfPresent

IMMZBUBS'UH

a

—[at_IN

]—{ MAA280955_UT1 at_IN

—[at_OUT

]—{ MAA280955_U11_at_OUT

—[WLD_COMP

Filters:

= Name: IRU

—| Resource: I
IfO type: | Output
Match LBs: Selected

Signals (91/377):

[AMROZ_OUT.errurProgramNumber ]—{PROGRAM ERROR

[A(M-DRDE_DUT.mhntRBady

T

]—'[ ROBOT READY

ROBOT E-STCP

—[PROGRAM START ]—{AOJI-OROZ_IN.starthgram

Signal Name |T -

A010RO1_IN.startProgram BOOL

A[PROGRAM SELECT ]—{AMRDE_IN.pmgramNumbEr

ADT0R01_IN.programMNumber | INT

AQ10R0O1_IN.emergencyStop

—[RST CYC COMP ]—{AOJI-OROZ,OUT.cchompIete

|

)

]

]—{ MAA280955_U11_WLD_COMP ]
)

)

)

AQ10R0O1_IN.pregramPause

A010RO1_IN.programSelect]

[AMROZJ)TDQFE m5elect?

1

Aff[text] Start Aft[text]_start

[A(M-DRDZ_OUT.pmgramEnded ]—-[ PROGRAM END } AQTOROT_IN.programSelect3 :
AD10R01_IN.cIrToPounce .
AD4ORDZ_IM.programMumber HPROGRAM NUMBER _]— AO010RD1_IN.checkZonel :
MName: -4 AQ40R02_IN.programMumber AQ10R01_IN.checkZane2 :
AQ40R02_OUT.mir{Type:  INT ]_ | |A0IOROIINcheckZone3 |BOOL ]
— Address: 602 I - B — onal Name D S onal Name 105.1
(Comment: Ex: AD40R02_programNumber. = - [os.2
Ad Ad PROGRAM START startProgram —200‘0
lR# R# PROGRAM SELECT |programNumber _'202‘
CHECK FAULT 2 -
\ SU#H SU# RST CYC COMP cycComplete | 204.0
NIAA NIAAE ) PROGRAM ERROR  |errorProgramNumber | | 2041
[ ]_{ ]_ ROBOT READY robotReady __;ij
AQ40R02_IN.programSelect] PRG INPUT 1 | e
PROGRAM END programEnded [ 2005
@ PROGRAM NUMBER | programMumber | | 2046
7'} MIRROR NUMBER | mirrorProgramNumber | | 2047
| - PRG INPUT # programSelect | | | 2050
DETECT SCREEN_COND 7232;
X RESET CYCLE START _‘300‘0
| I ) ROBOT CYC COMP | cycComplete Ve
ROBOT AT PNC atPounce 3040
PLC RESETS clearUnload | [Eld
A#{text] End Afftext]_end | 2042
]—{ PRG INPUT 7 ]— 13044

i s |

Apply | Reset

SIEMENS
Ihg%uf(y-for&}[t

Connect Signals to Logic Resources

« Easily connect Signals to Logic Resources

via simple drag and drop in a single dialog

«Automatically connect signals in batch to
Logic Resources based on pre-defined

and customizable rules

* An easy and dynamic user interface with

informative tooltips and useful filters

- Replaces the old command of “Connect

Signals to Logic Resource” (removed)

Tecnomatix 14.0.2 — 15.0 eMServer Teamcenter



ConnectSignalsToLBs_Short_15.0.mp4

Double precision Floating Point signals WaEZSE2 SIEMENS
Ihg,eb\uf(y-for&}[t

DOUBLE (LREAL)

t fraction . . . .
ign e{"‘lpfgﬁj” (52 bit) Support of Double precision floating
i numbers (64-bit float) in Process Simulate
ignal type: LREAL
53 5?2 g as a new signal type
' Betiermatching o signal types with TiA
FE T ATB® portal LREAL

Signal Mame
"'L"' Pad_ TV el TR

Memory Type Fobot Signal Mame | Address IEC Format
=) 1

[ ) I =ddilTao

A STO0-DrivePosition: 1N

E E
[ J

Improved accuracy for signal exchange of

A STON0-DrivePosition:OUT

A STO10-FLOT_D{_toClose BOOL NoAddress  |Q . o
A STO10-FLOT_P4_toDown BOOL No Address | Q Motion applications
A STON0-FLD1_[¥]_toOpen BOOL NoAddress  |Q
A STO10-FLOT_D4_toUp BOOL NoAddress  |Q
A =|

Tecnomatix 15.0 eMServer Teamcenter




Function Block for Behavior Modeling 1T/3i2{=AJ118EIR SIEMENS
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FOED
- - Enhancement of the behavior modeling
FB \?/?‘“/ capabilities of Process Simulate

+ Implementation of a new type of LB, the
FB (function block)

/I Function Calls

#RE (CLK:=#A); «  The function block can be written in
SCL/ST (Structured control language), an
/I Conditions |IEC standardized automation language for
IF #RE.Q THEN PLC programming
#Counter := #Counter + 1; _ _ _ _
END_IF: « Direct import from TIA Portal is possible
_ _ + This makes use of existing behavior
// Advanced mathematical Expressions models in TIA Portal
#Degree:= arctan((#Farenheit-32)*9/7); « Advanced drive models are now possible

Tecnomatix 15.0 eMServer Teamcenter




Improved Behavior Modeling and PLC accessibility SIEMENS
BUH 7 17 9EEFPLCH At Ingewuity for life
WinMOD

PLC
WinMOD' ::;i‘j:je WinMOD External Connection

A new direct External Connection between
Process Simulate and WinMOD

E01 2
Fo1 —JgE0-Q02 [

Fo2 —@E0i-Fo1 OO = Fo2 |- Eai £t

Fo3 —HEv-asn u u u H Fo3 —HE0rFi2

Fo4 —IE0THS02 OO F - B

«  Connect Process Simulate devices to
WinMOD developed Behavior Model
libraries for Line Simulation
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- Additional PLC Connections available

mf through WinMOD Configurations

e | L e - Easy setup of Virtual Commissioning for
e e e | existing mutual customers via a direct high

L>- o | | S performance link

E)\;UG:H 2 Y-

E)\(:U 011: —LEVO 0110 BVU 0114

i e A

Automation PLC Connections (Configurations) 3D Visualization, Material Flow
System Behavior Model simulation (Macros) Robotic Simulation Tecnomatix 15.0 eMServer Teamcenter



https://www.winmod.de/english/products/winmod-configuration/

Process Simulate Performance SIEMENS
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= PLC-based Simulation performance is influenced by various factors:

= # of I/Os in zone/station = # and type of sensors in station
= # of variables used in robot program = HiL vs. SiL
= Level of details of JT files = H/W and graphic card performance

= Behavioral modeling complexity

=

= Optimizing performance requires strong H/W, implementation of best practices,
and data optimization

= Documented Public Examples:

COMAU - GA VALIANT




Production engineering SIEMENS
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Optimize
material flow

Tecnomatix
Plant Simulation




Material flow optimization SIEMENS
Simulation — typical objectives lngenuity for life

Optimized lot size Reduced stock
size

Reduced . e 4 ‘ ‘ » Less work in
throughput time 3 2y 7 > progress

Increased
flexibility on
customer demands

Reduced over
dimensioning

“What if N % %3 41 i/ W, 4 s/ Reduced number
scenarios” " _ . Ly Yy of “gut decisions”

Investment
savings

Detection of
interdependencies

Optimized control
strategies




Material flow optimization SIEMENS

Point cloud integration example




Cell validation SIEMENS

Virtual commissioning with Plant Simulation ""3“‘“”7 for life

Capabilities

+ Validate material flow and control logic

«  Verify PLC code and HMI

« Verify conveying unit and head unit level

- Perform system diagnostic testing

Key Points
«  Perform “what-if” scenarios (Failure Modes)

+ Validation prior to conveying system construction

+  Operator training




Plant Simulation typical setup SIEMENS
Hardware in the Loop (HiL) & Software in the Loop (SiL) lngemuity for life

I

Hardware in the Loop = ® OPC

C3
LI

L

1

Siemens PLC Tecnomatix Plant Simulation v. 11

PLCSIM Adv. API
Software in the Loop

TIA Portal V.14SP1
PLCSIM Adv V.1.0 SP1

Tecnomatix Plant Simulation v. 13.2



SIEMENS
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Automation for virtual
commissioning




PLCSIM Advanced SIEMENS
Basis for software in the loop ""3"'““"’7 for life

Real world

S7-1500 hardware controller PLCSIM Advanced

Virtual world

. Virtual S7-1500 controller PLCSIM
g i / TR \\\eff Advanced
(@) —i s as basis for
: ; "Software
c B in the Loop"
o) - -
o a4 » |
v |
L
N

= Extensive function
lT @ Virtual time base simulation without adapting

the STEP 7 program

P (0]1] .
(2] = Interface for a connection
= “ N =

to different co-simulations
via APl




PLCSIM Advanced

Supported controllers: S7-1500 CPU incl. C/F/T and ET200SP CPU incl. F

S7-1500

S7-1500F

Virtual
controller

=/

P
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e
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SIEMENS
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A

lv

Mapping of the real
controller

S7-1500C

ET 200SP(F)
% cpu




With Siemens’ integrated technologies, Bausch + Strobel SIEMENS
realized digitalization across the entire machine lifecycle

30% shorter

engineering time

Increased
flexibility

Consistent, end-to- a1 Y 4\
end digitalization | A S0
with the -k S

Digital Twin



SIEMENS

Realize your digital transformation
with the Digital Enterprise Suite




SIEMENS

lhg,ehuffy for (A‘{Q

Make the
future yours.







