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| Real Digital Twin



I Varens webbinarieserie om simulering och virtuell driftsattning
Din digitala vag till snabbare, smidigare och mer kostnadseffektiv utveckling och tillverkning

Junior arbetskraft till senior —
pa kortare och kortare tid

Snabb driftsattning och 6kad Rundabordssamtal om simulation
produktionstakt genom och produktion
produktionssimulering
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| Real Digital Twin

Fredag 12 mars — 10:00-10:45

Andreas Buhlin

. ) . ; .. Head of development RDT/ RVC
Hur tekniken som ligger bakom l6sningarna ser ut och varfor en digital Digitalization, Manager Advanced

tvilling kan skapa battre produktionslosningar och 6ka produktiviteten. Manufacturing at AFRY

| detta webbinarium kommer Andreas Buhlin fran AFRY att presentera deras koncept
RDT, som bygger pa Siemens simuleringsmjukvaror. Han kommer att beratta mer om
tekniken som ligger bakom l6sningarna, arbetsmetoderna de anvander sig av, samt
visa ett par praktiska exempel.
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Real Digital Twin Framework
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The demands / requirements for the modern industrial
company

e The customer of the customer wants a
unique product, fast

 Fast, flexible, scalable, safe
 Produce for order

« Global, multiple production units in
different countries
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FROM DATA TO WISDOM

Create value based on data

Wisdom Autonom

Data security v



Implementing the Digital Thread
Product life-cycle Order executione Information platforme
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Real Digital Twin
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Real Digital Twin

- The architecture

MES

loT

HW
components

Safety

Machines

SW

components

HMI H PLC

Safety
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One Digital Twin of Many

Enterprise

Resource Planning

Enterprise IT Data

‘ 1 Product Production Production Production
Design Planning Engineering Execution

Simulate and Validate

1
Performance
Data

v,

Feedback

Resources
o Process ..
= e Wy

Bill of Process Product Bill of Pro_cess
As Planned As Built

Digital Twin Digital Twin
Process & Production
Plant

Digital Twin
Product

Real Time Data
Physical Equipment

Automation

il Closed Loop Product Design ~wl» Closed Loop Manufacturing

= Closed Loop Production Planning =3 Closed Loop Analytics
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Ordering and Project Way of Working
-Todays waterfall model

viv2v3v4v5v6v7v8vOv1i0v11lvl12v13v14v1i5v16v17v18v19v20v21v22v23v24v25v26v27v28v29v30v31v32v33v34v35v36v37v38v39v40

Off Site Test FAT

|
I
|
I
|
I
|
I
|
I
|
I
Commissioning  SAT |

| Investment CAPEX Contractor x MSEK

Total investment y MSEK



New Agile RDT Way of Working

viv2v3v4v5v6v7v8vOv1i0v1llvli2v1i3v1l4vli5v1i6v1li7v1i8v1i9v20v21v22 v23 v24 v25v26v27v28 v29v30v31v32v33v34v35v36v37v38v39v40

Testin, Testin Te:
" " tetRDT
- Validatio

Result

* Reduced total cost
* Better quallity

e Digital Twin

MES/MOM Test VFAT Commissioning  SAT

-xx MSek

RDT testbed and iterative design and verification

Investment CAPEX Contractor x MSEK



Value of Real Digital Twin

100%

75%

Production output

ROI within days!

Digital Twin: virtual

system integration

Installation & On-site test Ramp-Up
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Real Digital Twin — Applicable over complete Asset Lifecycle

Siting & Pre-engineering Placrllg\llrellgoirrl?é?tem

Function 1
- Development + +
- Testing




Virtual Components
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OUR TOOLS

SIMIT Simulation Platform

All equipment in the cell is

modelled and visualized in the
Cell overview with links to the
individual virtual components.

StnCyckel AP100  Resetiam_AP100

® ¢

StopRCyckel AP UtbanaTombarar

® o

Resetsafety_API00  Do_lndAutoRun_.

3 1StartPanel |5 chart |3 LK1 |3 k110




OUR TOOLS

SIMIT Virtual components

Each virtual component in SIMIT have their I/O
connected to the corresponding tag and simulat
the signal behavior of the real components.
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Help

Cydlic calculation auto
Col ent
.E mpon ™ Reset_Sequence
-] '
-} H
ONE OF OUR TOOLS £ J /rigenic direce communication .
3 Life bit = I Life bit; ##  Article Nr. Setup

//Dummy cell entrence
cell _entrence O

= I_Entrence request_r
cell _entrence OK S = I_Entrence request ro
//8et State

@autom = H Auto switch

# state

H occupied

Emsrgency | _Emergency stop; Busy
Alarm=I_Emergency stop;

BLOCK Done
if (I_Resst Sequence && !@reset)//Resst from PILC start

1

o " " Article_number_Machine_sstup = 0; '
Cydlic calculation Machins_ready for robot_sntrsnce = FALSE; Article Nr. In Article Nr. Out
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Smart material handling cell

20

Unique Products

Parameter driven production control
Possibility for parallel flows

Multiple possible paths
Independent resources

Interrelated production flows
Shifting bottlenecks

Potential to optimize flow

Standard interface between control system
and machines
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RDT - Baseline emulation

The customer was worried that the new functions would not
be finished in time due to a short commissioning and test
phase. Therefor it was decided that a RDT of the site would
be created with main aim to be able to test the code for
the conveyor system, lifting tables, safety concept and
integration to adjacent system.

Business case using RDT

Estimated time saved to at least 2 workdays
of troubleshooting the PLC code, by using the
RDT. This means a two workdays delay in
production start with a loss of approximately
1 car/minute. Estimated savings in MSEK.

with SIMIT
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RDT - Emulation Robot cell with VR,
graphics and physics
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RDT - Different usage examples

Operator Training in VR

HIL - Machine validation

MES/MOM realtime test

Real Virtual Commissioning Part 3 Operator Training - YouTube

Real Virtual commissioning with Hardware In The Loop - YouTube

https://youtu.be/LIgrTbGbgbE
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https://www.youtube.com/watch?v=0VGVDakUxlA
https://www.youtube.com/watch?v=onVCeIvZKTI
https://youtu.be/LlqrTbGbgbE

WHITE PAPER

Value Creation with Plant Modeling and Simualtion

White page | 7 .

Content
s : | = www.siemens.se/simulering
Value creation with il
plant modelling o —
and simulation _——
N

AFRY and Siemens showcase Real
Digital Twins

White Paper | October 2020

Awhite puger ssued b: Siemens and ATRY.
© Siemens AG 2020, A rights reserved. siemens. com/virtual-commissioning
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https://new.siemens.com/global/en/products/automation/industry-software/automation-software/tia-portal/highlights/virtual-commissioning.html

How to start?
Think big, Start small

It's really easy, start with one object!

https://afry.com/en/competence/real-digital-twin-framework

d

Real Digital Twin

Real Virtual Commissioning - and more

The Game Changer Financial Benefits

al Digital Twin of y

Faster RVC
Better
Safer

Working with RVC Drives Value

Simulation vs. Emulation Typical Surprises Found During
Ramp-Up and Production

aces i.e. measuring devices

Experience Your Digital Twin in . .
Virtual Reality Think Big, Start Small

To stay in / will h
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Simulering
Real Digital Twin — 12 mars, 10:00-10:45

| dagens webbinarium om Real Digital Twin har Andreas Buhlin fran AFRY presenterat deras koncept
RDT, som bygger pa Siemens simuleringsmjukvaror. Han har aven berattat mer om tekniken som ligger
bakom l6sningarna, arbetsmetoderna de anvander sig av, samt visat ett par praktiska exempel.

Du har aven fatt insikt och kunskap om hur det med hjalp av simulering ar mojligt att:




| Fragor?
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I Varens webbinarieserie om simulering och virtuell driftsattning
Din digitala vag till snabbare, smidigare och mer kostnadseffektiv utveckling och tillverkning

Junior arbetskraft till senior —
pa kortare och kortare tid

e SIEMENS

Snabb driftsattning och ékad Rundabordssamtal om simulation
produktionstakt genom och produktion
produktionssimulering

et 8t 1 SIEMENS et SIEMENS
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| Kontakt

Page 31

Elin Nordmark

Siemens AB

Digital Industries

Mobil +46 70 7281191

E-mail elin.nordmark@siemens.com

LinkedIn: www.linkedin.com/in/elin-mk-nordmark-64705a60

Andreas Buhlin

AFRY

Mobil: +46 72 521 43 64

E-mail: andreas.buhlin@afry.com
LinkedIn: linkedin.com/in/andreasbuhlin/
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Elin Nordmark
Country Product Manager
Digitalization

Andreas Buhlin
Head of development RDT/ RVC
Digitalization, Manager Advanced
Manufacturing at AFRY
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