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Data and Information

@ Comprises the physical
system, the virtual
system, and the
relationships between
physical and virtual
systems

@ Three Conditions:
> Digital form

> State concurrency (real-
time update)

> Purpose related to NPP
lifecycle activity

US-NRC TLR/RES-DE-REB-2021-17




« BIM » & « Digital Twin »

BIM

+ Design & Build phases

+ Static data
* Design & As-Built
* Project: cost, schedule

+ Design calculations and
simulations

‘@NETP

Sustainable Nuclear Energy
Technology Platform

nted Reality Digital Twin

Digital Model + Relational interaction with
physical world

Collaboration / Integration / CDE /

.|.
Interoperability Asset management, O&M

phase, full lifecycle

2D, 3D geometries + Dynamic / real-time data,
+ Data (properties and quantities) monitoring

, , ' + Analytics for predictions and
Calculations and Simulations optimizations incl. Al, Machine
learning

Brownfield:
Legacy data, Scan to BIM

Document Management

ering




Dismantling Digital Twin

d Reality Digital Twin

BIM Digital Model

+ Design & Build phases Collaboration / Integration / CDE /

T + Asset management,
Interoperability sset management

+ Static data
* Design & As-Built
* Project: cost, schedule

2D, 3D geometries

+ Data (properties and quantities)

+ Design calculations and Calculations and Simulations

simulations
Document Management

Brownfield:
Legacy data, Scan to BIM
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Dismantling Digital Twin Objectives

Data Tool

@ Consolidated Plant Inventory and Digital

@ Predictions and optimisations: Waste Inventory e
qguantities, Dismantling schedule, cost
and resources
Equipment

@ Simulation & characterisation of
contamination and activation

@ Design of new waste management

Applications using data

facilities + modification of existing w
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Consolidated Plant Inventory
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Inventory [ N Digital Model Qz}) Simulations
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« BIM » & « Digital Twin »

BIM

+ Design & Build phases

+ Static data
* Design & As-Built
* Project: cost, schedule

+ Design calculations and
simulations
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nted Reality Digital Twin

Digital Model + Relational interaction with
physical world

Collaboration / Integration / CDE /

.|.
Interoperability Asset management, O&M

phase, full lifecycle

2D, 3D geometries + Dynamic / real-time data,
+ Data (properties and quantities) monitoring

, , ' + Analytics for predictions and
Calculations and Simulations optimizations incl. Al, Machine
learning

Brownfield:
Legacy data, Scan to BIM

Document Management

ering




System Engineering

@ Integrated data base with following functionalities:
@ Functional Breakdown Structure, Product Breakdown Structure
@ Requirement Management including assumptions and inputs

@ Interface Management (between studies, documents/ deliverables, SSC,
contractual lots)

@ Configuration Management and Design Change Process (project data
management, design choices, design modifications, BOM/BOQ)

@ Engineering Management workflows (task assignment, action lists,
deliverable lists)

@ Layout, 2D/3D/BIM models
@ Filtering and Visualisation of database relationships
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Augmented and Virtual Reality

VR - Virtual Reality

Features

o Being fully immersed in the virtual
environment

o Most immersive solution

Project phases
e Design and Design review
e Commercial and marketing
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AR - Augmented Reality

Features

o View and interact with virtual data
superimposed on reality (incl. BIM model)

o Most collaborative solution

Project phases
e Site follow-up
* Enhanced TEAMS collaboration



https://youtu.be/V2hvHKY2YTk
https://web.microsoftstream.com/video/2c046273-931d-455a-83f0-f15bc1072976?referrer=http:%2F%2Fteportal.te-fr.gdfsuez.net%2F
https://youtu.be/V2hvHKY2YTk
https://web.microsoftstream.com/video/2c046273-931d-455a-83f0-f15bc1072976?referrer=http:%2F%2Fteportal.te-fr.gdfsuez.net%2F

scan to BIM (laser scan)

Brown field
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Digital twins in the Nuclear Industry

@ Fuzzy definition of Digital Twin @ Nuclear specificities

> Importance of user story, > Need complex simulations
definition of the needs and > Extended use of data (static...
requirements dynamic)

@ Digital Twin is all about data > Existing assets: challenge of legacy

> Importance of CDE, integration, data (decentralized, unstructured,
interoperability inconsistent, incomplete,

P outdated,...)
P °_S'ZE Y > (Huge) Limitations from
O M confidentiality and accessibility

. shelf “one size fits all’ |

| . o rules
. technological solution
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Future development trends =/
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@ Improvement of Data quality,
Interoperability, Standardisation and
openness

g—’? %‘@ B.IM+AI, Level 3
> Increased integration of models & Lo il Ve —
funCtionaIitieS, StrOnger ecosystem ----------------------- Level 2
BIM+Simulation
> More complex and transverse /m\ Courtesy of itcon.org | el

Multiphysics simulations

@ Integrating data from sensing and real- _________________________________________ nted Reality  Digital Twin
time monitoring (loT) Digital Model  *Reiationaiinteraction
(= AI/ Ma'chme lea rning fpr real-time O ene mropernoiney |NRMEEEEIN
simulations and predictions 2D, 3D geometries '+ Dynamic / realtime

+ Data (properties and quantities) datas monitoring

+ Analytics for
predictions and

Calculations and

Simulations optimizations incl. Al,

Document Management Machine learning
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https://digitaltractebel.lademo.be/solutions/digitwin/




