Nain toteutat virtuaalisen
kayttoonottoprojektin kaytannossa

Webinaari | 4.11.2021

Unrestricted | © Siemens 2021 | RC-FI DI FA | 2021-11-04 SI E M E N S



Esittajat

VALUE
HACKER.

Samuli Metséala Ville Torvinen

Creates b U Sin ess va | ue. Application Services Engineer Application Services Engineer
Phone: +358 50 509 2111 Phone: +358 50 316 6132
E-mail: E-mail:

samuli.metsala@siemens.com ville.torvinen@siemens.com

Page 2 Unrestricted | © Siemens 2021 | RC-FI DI FA | 2021-11-04 SI E M E N S


mailto:samuli.metsala@siemens.com
mailto:ville.torvinen@siemens.com

Sisalto

« Toimilaitetason mallintaminen hyddyntaen automaattista
malligeneraattoria

* Mekaniikkamallin laajentaminen simulointikaytt6on

« Simulointimalleilla tehtavat testaukset

« Simulointimallien linkittaminen kesken&an

* Virtuaalinen kayttoonotto -ympariston hydédyntdminen ja
mahdollisuudet
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Simuloinnin kayttokohteet

Kokonaiskuva

Tuki
aloittamiseen

Esittele aikaisempien
projektien digitaalisia
kaksosia

|

Integroi eri
dataléhteet

Testaa PLC:n ja
kenttalaitteiden
integraatiota

Automaatio
konseptin
maarittely

Asiakashankinta & Esisuunnittelu

Testaa koneen
toiminta
kokonaisvaltaisesti

Virtuaalinen
kayttoonotto

Operaattori-
koulutus

Testaa koneen
variantteja

l

Tunnista koneen
vikoja

Koneen
optimointi

Kayttoonotto

Validoi

automaatiokoodi

Testaa turva-
toiminnot

L

Jalkimarkkinointi >

[

Hyddynna
digitaalista
kaksosta
messuilla ja
markkinoinnissa

‘Simulointeja voidaan hyodyntdd muuhunkin kuin virtuaaliseen kayttoonottoon!
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Virtuaalisen kayttoonoton projekti
Korkeavarasto

Tuotepaallikko
Myynnissa ja markkinoinnissa
Tuotteen jatkokehitys

Miksi aloittaa?

Projektipaallikkd

Konkretiaa asiakasviestintdan, joka
vahvistaa viestin ymmarrettavyytta

Automaatiovastaava

Kehitd automaatio-ohjelmaa
virtuaalisessa ympéristéssa

Mekaniikkavastaava
Tormaystarkastelu

Prototyyppitestaus virtuaalisesti

Aftersales
Koulutukset

Vahemman korjattavaa takuuaikana
mahdollistaa Kilpailukykyisemmat hinnat

Turvavastaava
Ennakkotestaus
Asiakaskoulutus

Automaatiotaso

TIA Portal +
PLCSIM Advanced

Milla
toteutetaan? T —
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Miten virtuaalisen kayttéonoton ymparistd luodaan?

HW suunnittelu Ohjelmiston suunnittelu ja
(TIA selection tool) perusrakenne

[
»

v

| . .
/0, iturva ja komponenttien
| simulointi

PLC Ohjelman, HMI:n,
kommunikoinnin ja
mekaniikan testaus

A\ 4

\ 4

|

|

! TIA + SIMIT Testaus [

TIA SII'YIIT NX MCD + NX MCD simulointimallilla Virtuaalinen FAT
_ | : .

| Kayttoonotto

|
LI
>

i
|
|
i Operaattori-

Mallien yhdistaminen koulutus

|
|
|
|
|
Y|
>

Mekaniikan simulointi Projektimuutokset

i

|

|

R

Mekaniikkasuunnittelu / 3D-skannaus ja
mallintaminen
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Miten virtuaalisen kayttéonoton ymparistd luodaan?
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PLC Ohjelman, HMI:n,
kommunikoinnin ja
mekaniikan testaus

TIA + SIMIT
+ NX MCD
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Mekaniikan simulointi

i

|

|

R

Mekaniikkasuunnittelu / 3D-skannaus ja
mallintaminen
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1. 10-tuonti ja testaus
TIA Portal + PLCSIM Advanced + SIMIT

Froject View

3 1% seve project

Online  Options

X

Totally Integrated Automation
PORT

Devices |¢_5 Topology view ||5E,, Network view |m'f Device view | [2[a|
[ ==
% Netwark| 1§ Connections [Hi = Networ : : ]
~ - =
. w Device =
(] DigitaMmuinFysinensafet V.| v s715.. | B
¢ Add new device = »oRL |2
By Devices & networks Diven - SINA. :'_I
511TF-1 PN S210PH S210 PN S210 PN s
~ [J PLC_1 [CPU 1511TF-1 PN] » Dr ik
1Y Device configuration > SINA.. =
4| Online & diagnostics nca " pca 2 P 2 » Dr &
# Safety Administration = = i =]
= SINA... |2
» ’ﬁg Software units ENRES T »oor |3
= : |-
» g Program blocks v ET20. |
~ (4 Technology objects y o |2
@
B Add new object " ~ ET20
v 12 Kinematics_xYz [D... A »
v I Positioning#ois_X [. 10 device_1 P 10 device_2 P FSUSA00_1 10 device_3 | v PsuB. [
v B Pasitioningswis_ [ ET 200eco PN 41... ET 200eco PN 4l... PSUB600 1ph 2... ET 200eco PN 41... il |- L
» & Positioningruis_Z [ PLC_1 | | PLC_1 ] PLC 1 PLC 1 1} - erzo.|”
3 External source files » o=
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
S ==
~ [ Watch and force tables i
B Add new watch table =
.
focceiable KTP700F Mabile a
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
Compiling finished (errors: 0; warnings: 0} 2:38:43 PM

4 Portal Dverview IEE-,J Devices &ne...
==
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2. SMG ja testaus
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
3 Tﬂ: Kinematics _XY...
~ J& PositioningAxis
@ Configuration
'ﬁ Commission..
% Diagnestics
» '::p Outputcam
» [ Measuring i...
- & PositioningAxis...
& Configuration
Vi commission
ﬂ Diagnostics
» ':* QOutputcam
» [ Measuring i...
~ [ PositioningAxis .
@ Configuration
Ut commission
%] Diagnostics

] ':* Outputcam
» [ Measuring ... JW‘

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. Mekaniikkamallin laajentaminen simulointikayttoon - Mallintaminen

NX MCD

NX B ©- + & [ ] window ~ = NX - Modeling

SIEMENS _ & X

File Home Curve Surface Assemblies Analysis View Selection Render Tools Application Simit EReAN (D)
<:;S /@ @ @ @ Q f Q @ @ @ @ @Paﬂem Feature % % % %Offset
Datum Sketch Extrude Revolve Hole Unite Subtract Edge Chamfer Draft Shell Mirror Feature Move Delete Replace Resize Blend
Plane - Blend
Construction ~ Base M Synchronous Modeling e o
fo] ‘ Assembly Navigator m] | {2} Welcome Page & |AutomatedStoragelifterDigitalTwin.prt X
' Descriptive Part Name & Inffo R. M Count Reference Set
‘ @ [ Sections
- [/t 'AutomatedStoragelifterDigital... 320
@ (g Table = Entire Part
+-[Z)# logiikkatelineRitta = 9 Entire Part
@‘ +-[V]i#y 'SormiliitosLaatikko x 4 = 6 Entire Part
+[]#; Elevator =2 57 Entire Part
+-[](# Warehouse = 41 Entire Part
@]

per O

» Preview

» Dependencies
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4. Mekaniikkamallin laajentaminen simulointikayttoon - Testaukset
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 ~
Systems Engineering ¥ Mechanical Concept ¥ Simulate B Mechanical st Electrical ¥ Automation * Design Collaboration * i
& | Assembly Navigator O {2 Welcome Page % lAutom rDigitalTwin.prt 2 X
‘ Descriptive Part Name & Inffo R. M Count Reference Set
gg = Sections
- [V]:# 'AutomatedStoragelifterDigital... 320
ﬁé_: 9 Teble = Entire Part
- it
| +[#y Iog eRitta [ a
®i>‘ +-[V]i#p !SormilitosLaatikko x 4 = 6 Entire Part
S +-[/]i#y Elevator =2 57 Entire Part
\ +[]i#y Warehouse 2 4 Entire Part

Q|

G & &

» Preview

» Dependencies

Select objects and use MB3, or double-click an object
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5. Simulointimallien linkittaminen keskenaan
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. Kokonaisuuden testaus - Virtuaalinen kayttédnotto
TIA Portal + PLCSIM Advanced + SIMIT + NX MCD

- & B ] window~ = NX - Mechatronics Concept Designer SIEMENS _ O X

Modeling  Assemblies  Curve  Analysis View Selection Render Tools Application  Simit A ®

Pyl - () @ Ty . DOog - -
P, mEE
- *a . EEm - -
ment Sketch Capture More
. ) @ B arrangement ¥ e -
Ingineering ™ 'Mechanical C... ¥ Simulate Mechanical v Electr...™ Automation T Design Collaboration ™

AN LT ¢ |AutomatedStoragelifterDigitalTwin.prt [ %

i~
'SIEMENS | SIMATIC HMI ;

Warehouse Automatic 11/3/2021 7:47:29AM =
AXIS GROUP

.O OR c %‘ Velocity mm/s

T 40 60 80 1 I]] 01 I]1 0 [r] Manual J}Semi-auto)
Enabled Fault Continue \H‘HH HII|IIII |||| I HH|H|| control § jogging

@ Enabled 0
QO Fault
@ safety status R
Position +0.0 Start

automatic

warehouse
@ Enabled 1
O Fault o Slot 2.1 Slot 2.2 Slot 2.3
@ safety status R

Paosition -0.0

Z-AXIS
@ Enabled (')
O Fault
@ safety status A8

Position +0.0

D

>
Elapsed time: 86 sec(s) - Actual Time Scaling: 0.889
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Vinkkeja tekemiseen

Massageneroi simulointimallit templaten avulla Avoimet rajapinnat muihin tyékaluihin:

HIERARCHY TEMPLATE CHART COUPLING ChartName v _‘ilj Charts ) SIL/ HIL ‘

PLC alve Oma valve lean 2V113 PLC 2 2vV113 E New chart -

Pcha:ve Oma:va:ve::ean 2v63 PLC 2 2v363 - jm PLCSIM / PLCSIM Advanced

Lo Vctre O vt oo ovdon s Iovass if R - DB rajapinta

pLC2/valve Oma_valve lean 2v436 PLC 2 2v496 V113 SCSI RS IO R

PLCKE:VE Oma:va:ve::ean 3vool PLC:Z 3vooL ol 2v3e3 = NX MCD, Plant SImU|atI0n, - TGP (Client, Server), UDP

. . e e [ Shared Memory, gProms |
ﬁ r;:: - Virtuaalinen robottiohjain (VRC)
BBy [N R e i - OPC, Shared Memory, TCP, UDP, ... [_smussmpae
o C 2 2V113_indClosad OCP / RIB (“Jupiter”)
E:g$ * m%‘,’; = 1 ¥ B—p2viL3/Y
https://support.industry.siemens.com/cs/document/109795246
SINAMICS DriveSim Basic LiveTwin Edge App
Functional
- Avoin, validoitu, ilmainen fm Mock-or, - Suorita 1D simulointeja ja algoritmeja edge laitteilla
- Simulointimalli SINAMICS kéaytoille (PROFIdrive) - Yli 100 tuettua tydkalua FMI/FMU tuen myota
- Virtuaalisensorit, ennakoiva mallipohjainen ohjaus (MPC), tilatarkkailija, yms.
Encoder 4700 PROFM '/-s';:.:n_; SINA':II::SD:'NeSIm B\i:lcd_ C ent Set- 77(Ias!rrr;n;7\ —
[ (o: ttttttt p |5:;o\le sron Filte Control Loop Im —
= o e e B ier= L= |
| ] - — ,j b E‘@ LiveTwin
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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