DIGITAL TWIN

pSeven USER CONFERENCE 2023 g¥

0000 0008|8888 . .. |
@ € @) Gy 2 g o 1 |

Bruno Trebucq 2023 October

CG BUSINESS
CONSULTING



CG BUSINESS
CONSULTING

Digital Twin: What & Why ?

What ? Why ?
A holistic set of multiple & consistent Along its whole life cycle, enabling to understand,
synchronized Virtual views of the optimize, predict and drive Solution Performance &
Physical System (Processes, Services) to Operations across its usages, real data —based,
represent its “real” behaviors (real data) acquired from on each instance of physical system

@ Digital Twin exists as soon as the Physical system is built & alive with its own operational data (real-time and
historical)

@ Digital Twin has strong foundations into System Engineering and MBSE along its whole life cycle
® Digital Twin do not belong to a given function or organization but is transverse to enterprise value chain

Digital Twin is not a unique tool but a world of unique, consistent and continuous models and data
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3 main types of Systems with their own DIGITAL TWIN

Aircraft, Building, infrastructure,
Defense system, etc.

Target
System

Digital Twin 1

Use case presented by Laurent Chec 11H30

pSeven

Industry
4.0

Production Plant
Production Line

Maintenance Site,
ILS,
MRO

Manufacturing
System

Digital Twin 2 Digital Twin 3
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What is a Digital Twin?
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N Digital Twin instances for N system physical unit

DMU++
« As Required »,« As Specified » & « As
Designed » & « As Verified» & « As
Planned » Req, Archi Sys, 3D, 2D,

multiphysics + MBSE + + manufacturing &

maintenance, etg.

MBSE
EBOM
Simulations

{Applicable Conf.}

Positive loop

Digital Twin(s) inherit from Digital Mockup
(Definition, Archi, Sim., Predict. Models etc )

DATA

S/N 0001
Real Systems
« As Built »

S/N 0001 Unit DTWIN
%5,3,-"40, onf. As a mirror of real system

[
| S/N0002

S/N 0002 Unit DTWIN

As a mirror of real system

S/N 0001
Configuration A
Real Systems

« As Maintained »

SBOM v

Applied Conf.
S/N 0001
Configuration B
« As Maintained »
Effectivities
management

S/N 0001
ConfiguratonC i

« As Maintained » I

———
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S/N 0001
Unit
PASSIVE
or ACTIVE

(predictive
Models,
Physic-
based to
data-based
models,
decision
aid,
actions)
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What is a Digital Twin?

Real System
loT S/N 0001 HUMS Data Lake

Capture operational data

Predictive Nodeling & simylation £l &1

Contlnuous Impr °V9ments Big Data & Data Artificial
Sciences Intelligence
S/N 0001 Prei?:elztzfrints
Anticipate, Optimize Unit DTWIN Regression

Classif./reco.

& Configure Real )
Correlation

System behavior
(modes, data @ Artificial
uploading) Intelligence Fegd & update o
" Unit DTWIN Predictive models

PASSIVE Digital Twin (update its predictive Models, from
Physic-based to data-based models, decision aid, etc.)

ACTIVE Digital Twin (act on operational
configurations, according to predefined protocols)
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Our Vision for real operational digital twin

DATA

& Q Q

Artificial Intelligence  Solution Simulators Recalibrate Solution Simulators
Simulations models J/

Mono Multi Data Lake @
Physics Physics | < AB\LCZID:;A Recalibrate - Atificial
M&S M&S y Variables & Laws ! Icla
Intelligence
$ « Real time »
CAD Loaded with On boarded Digital Twin
Mode”ing Software Condensed measured SOIution COCKPIT
Algorithm Predictive models O erations Data .
P Simulators Artificial
Intelligence
N N

Data access & edition for Enterprise and its Partners, Suppliers, Customers, according to rights
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Digital Twin Architecture: 5 Capabilities & 40 Functional Blocks

All the Functional Blocks covering
the Digital Twin scope across
System — Process — Services

whole life cycle Functional
Blocks
| Capability
INTEGRATION = System-Human Interactions (AR, VR, MR, etc.)
SERVICES ‘ | | DT Cockpit Services (Viewing, monitoring, dedsion aid, etc.)
MONITORING &
= VIZ. & ACTIONS ’ System Monitoring & Motifying
| TRANSVERSE ‘ Digita] Twin | System Instances driving (Act on systems)
| SERVICES Functional Architecture
| DATA
MANAGEMENT s
| SYSTEM & PROCESS |

‘ MASTERING |
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Thank you

‘Knowledge helps one know of a problem or situation and
how it came to happen.

Intelligence, on the other hand, helps an individual to design
ways to deal with that situation or solve the problem at
hand”
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