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Refinery Wide On-premise
Cloud OTS & Learning
Management System
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Key Messages

Unified Digital Twin
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The Modern Manufacturing

1. Choose model 2. Configure model 3, Select services 4, Summary

i = CONAGURATION
‘ \ OPTIONS
o
S0y .
" o, Alrcraft AOG Events
-:J1 04 1'?_ Remainifng [ Y prior 2000hrs 15
useful life 20%
Schedule A schedued = U10/18
planne
M e N A A RN AN R RN SN EAEAEAEAEREESESEREERATEE ) 0 0 o o o o B B B B R B B B B B g
o Product-as-a-Service for new revenue streams o Connected field service to increase profitability o Customer centric sales and ordering

Digital Twin to drive innovation and competitiveness o Optimized supply chain for cost and control o

D 2023 AVEVA Group plc and its subsidiaries. All rights reserved.

Agile production with Factory of the Future
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INDUSTRIAL SOLUTIONS — REFERENCE

COORDINATED FACILITY ENGINEERING

AND PLANT LAYOUT

New factory for the processing of blood products

Customer requirements

* Implementation of a new plant (building and systems technology)

* Implementation of an innovative cooling technology

Solution

* Planning of a production center for blood products

* Customized degree of automation

* High design status through the use of simulation application

+ Technology development and validation of a nitrogen-based cooling system
How the customer benefits

» Optimum efficiency, ergonomics and quality

+ Coordination of the interfaces between production, facilities and
manufacturing equipment, with EDAG PS bearing the responsibility.

Company presentation EDAG PS Author: Smart Factory Version: 2.2 Release: D. Keller Scope: EDAG PS  public

Haema

Py

Blood products

© 2024 EDAG Group. All rights reserved

Leipzig
(Germany)
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INDUSTRIAL SOLUTIONS — REFERENCE

DIGITALIZATION & NETWORKING IN

PRODUCTION

Predictive maintenance in automotive production

Customer requirements

» Preparation and examination of the predictive maintenance business case in
body manufacturing

Solution

» Extraction of hypotheses from fault analysis

» Preparation of the business case incl. value stream simulation

» Implementation of data connection to the cloud

* Programming and hypothesis verification

» Optimization of the hypotheses by means of machine learning

* Technologies: MS Azure, R, MS Power BlI, Java Script, Cosmos DB
+ Confirmation of potential through pilot operation

* Rollout

How the customer benefits

* Increase in productivity and availability by predicting component
failures in the production lines

Automotive industry Passenger car bodies Germany

Company presentation EDAG PS Author: Smart Factory Version: 2.2 Release: D. Keller Scope: EDAG PS  public © 2024 EDAG Group. All rights reserved. 35



INDUSTRIAL SOLUTIONS — REFERENZ

DIGITALE INTEGRATION DES MENSCHEN

Virtual training with the digital twin of the product

Customer requirements:
Development of a location-independent virtual training course

Solution:

» Development of an immersive virtual reality solution including body tracking in
Unity

* Implementation of all necessary work steps, lifting processes, handling
devices, virtual tools and transport processes

» Data transfer of the digital twin and integration

Benefits for the customer:

» Testing and training of processes in virtual space without difficult cleanroom
conditions

» Cost-efficient and location-independent pre-qualification of employees before
entering the cleanroom for the first time

* Process reliability, quality improvement and reduction of errors in the
assembly of highly sensitive devices in the assembly and handling process

Semiconductor Assembly Baden-Wirttemberg

Unternehmensprasentation Industrial Solutions  Author: GF EDAG PS  Version: 1.0 Release: D.Keller Scope: EDAG Group internal 0 2024 EDAG Group. All rights reserved 37
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Digital Twin & Virtual Commissioning

LSELE CTRIC

XaT VIRTUAL PLC

Hardware Controller

Real world

$7-1500 PLCSIM Advanced

Virtual $7-1500 Controller
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Digital Twin & Virtual Commissioning

3D CAD Model

Digital Twin Model
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Digital Twin & Virtual Commissioning D S e

Data Mapping

ﬁ #\ p # Edit Work Pieces - % ‘d;‘ @ammm = Export

% Touch-Up B Mechatronic Compone
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Edit Edit Edit o
u u I re I I a rn ess Robots Tools = Paths~ S Export ’& & L:J‘ Sensor

RobotConnect iIiiii"l
- » ‘
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.
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07?7 X
= - ~
= 5IL0G.Connect S5PFactory - 00127970 Mirror signals to other signal interface l:l s
File  Options
N 55P Information Action None e
Name: |Preuimatic
Version: 1.0 S Group ID ]
Import... . .
_ FMU instances Default interface for actuator/sensor (automapped signals)
@ Set input signals to default values
[ Instance Name Component Path [ Isochronous
BoxMoveX resources/Pneumatic.fmu
resources/Pneumaticfmu = FMU Configuration (iSILOG)
resources/Pneumatic.fmu
Simulation time () 8€400.00
Step size (s 0.0010

[ Override step size
[ Import fixed parameters
Import tunable parameters

Import..
FMU parameters @ - FMUs

Instance Parameter Parameter Type  Value Select FMI component(s)..

m]
[ | Boxmovex - | gistable ~[|Bootean True
[ | BoxMovex + || T_retract « || Float32 1 _: Remove all FMI component(s)...
[ | BoxMovex v | T_extend v [[Floats2 1

== B WARNING: Renaming a FMU instance or changing its path will cause an update,
[ | goxMovex || 5_1_pos v [Floats2 0 '

which will (re)create all affected ohjects. All data will be lost!

[ | oxMovex || 5_2_pos v [Float3z 20
[ | BoxMovex ¥ || Position_retracted * |[Float32 0 Selected FMU components:

Enable FMU logging || Toggle FM

Logger Instance Name
Off Pneumatic Pneumatic.ssp

-

Actuator_Vacuumbox.fmu

Pneumatic TLE Actuator_ Vacuumboettle fmu
Logging is disabled Actuator_Conveyor.fru
™" A Actuator_Conveyor.frnu
£ >

Create/update FMU expression blocks

= Import Signals

| Import Signals
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Inter-Connection with XG-SIM
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Digital Twin Workflow

« Machinery Digital Twin2 & 28
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Case Study I



4135 Al | Digital Twin Workflow
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Position Torque High - -
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Digital Twin
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[E] Life Test_Profile U2_TEST2_20241112-154145.txt Model : TEST1

o : Tester : LSE
|=] Torsion Test U2_TEST2_1_20241112-154137.txt Datetime : 20241112-154130

100 130

| Torsion Test U2_TEST2_1_20241112-154136.txt
| Torston:jest e e Position : 0 ~ 800.0 mm

Velocity : 2000.0 mm/s
Acc/Deceleration : 7700.0 mm/s”2
lj Life Test_Profile U1_TEST1_20241112-154130.txt Jerk : 100000.0 mm/s”3

Torque : 100.0 ~ -100.0 %

|=] Torsion Test U2_TEST2_1_20241112-154133.txt

|=] Life Test_Profile U1_TEST1_20241112-154126.txt

time, velocity, INTQSENSOR, OutTqSENSOR

171 Life Test_Profile U1_TEST1_20241112-154124.txt 0.00, 43.02, -0.03, -0.50 -
5 0.02, 43.02, -0.03, -0.50 e
£ file U1 1 AT 3 5 ,
|=] Life Test_Profile U1_TEST1_20241112-153928.txt 0.07, 3005.30, -0.01, -0.50

0.12, 3005.30, -0.01, -0.50 -
0.16, 3005.30, -0.01, -0.50
[E] Life Test_Profile U1_TEST1_20241023-092100.txt 0.22, 3738.29, -0.03, -0.62
0.26, 3738.29, -0.03, -0.62
0.32, 3278.63, -0.04, -
0.36, 2445.25,
0.41, 1697.64, -0.
F»832.30, -

[E] Life Test_Profile U2_TEST2_20241112-153932.txt

102 103 104
10

[E] Life Test_Profile U1_TEST1_20241023-

|=] Life Test_Profile U1_TEST1
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iCenter_OHT _test_250213_VelControl_002 - XG5000
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Vehicle[5] ACTNode
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Vehicle[1] NextNode
Vehicle[2] NextNode
Vehicle[3] NextNode
Vehicle[4] NextNode

Vehicle[5] NextNode

Vehicle[6] NextNode

Vehicle[1] Sensor

| Vehicle[2] Sensor
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Vehicle[5] Sensor
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Futuring

Al, SDF ( Software Defined Factory) and more
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Futuring | Machine Learning with DT
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Futuring | Software Defined Factory THE CHANGE

- SDF (Software Defined Factory)= Q12X (Al) It Z2 Z|Al T 7|&S 8510 20| B E A|AHS AT EQ0| 2 E851 A|0{5H= AIA|CH ADLE ZZLICE
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Server / Multi / Cloud PC

Real Control Data

LSELE CTRIC



Futuring | Software Defined Factory
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