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nted Reality Dig Iital Twin

BIM Digital Model + Relational interaction
with physical world

+ Design & Build

phases Collaboration / Integration + Asset management,

/| CDE / Interoperability O&M phase, full

+ Static data o0 2D - lifecycle
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. Design & As-Built 9 + Dynamic / real-time
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nted Reality Dig Iital Twin

BIM Digital Model

+ Design & Build

phases Collaboration / Integration

o +

| CDE / Interoperability SR LR SIEE
+ Static data

 Design & As-Built

* Project: cost, schedule

2D, 3D geometries

+ Data (properties and quantities)

+
: : Calculations and
+ Design calculations Simulations
and simulations
Document Management
Brownfield: i

Legacy data, Scan to BIM
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Dismantling Digital Twin Objectives

Capacities Flux

- Consolidated Plant Inventory and &rates | descriptors

Data Tool

Digital model

- Predictions and optimisations: Waste ‘Materal HELALI
© P ' Invaer?tr(;a:y References

guantities, Dismantling schedule, cost

Cost

and resources Charactert
. 2D /3D _
sation Equipment Rooms

« Simulation & characterisation of

contamination and activation cables | | Asbestos
- Design of new waste management f Applications using data \
facilities + modification of existing
installations |
MCNP ( CORA ’
. System englneerlng K I_ANL)from CAFCOM (from DES
NIS S|empe|kamp)) )
" Interoperability and integration of data, models, functionalities '
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Consolidated Plant Inventory
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WBS Setter  Console

SELECT * FROM inventory_data

Set Grouping Collapse All Expand All
Base Data:

ration of Inventory & schedule

Add to WBS

Apply Filter

Select Al Deselect All

InvSubTEID
0 1963-8-1
1 1963-9-1
2 1963-9-2
3 1971-19-1
4 1971-17-1
5 1971-18-1
6 1971-9-1
7 1972-19-1
8 19721741

9 1972-18-1

|| 10 1972-9-1

n 1979-19-1

2 1979-17-1

13 1979-18-1
14 1980-19-1

1% 1980-18-1
17 1981-19-1
1B 1981-17-1

l19 1981-18-1

Reset Filter
InvRoomID

1963

1963

1963

197m

1971

1971

1971

1972

1972

1972

1972

1979

1979

1979

InvMass
28680
89300

27200

3m

1272

17901
41.769
28408

0528
1232
486

0528
1232
486

0528
1232

486
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Task

Project1.mpp - Project Professional

REPORT PROJECT VIEW
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Schedule

amvfﬂﬂm » Duration

Manually | Alto
¥ Schedule Schedule

Insert Information ., Editing
- £

-
-

+ Preparation work 25 days
Installation of 25 days
infrastructure
and working
areas - LINK to
EXTERNAL
PROJECT!

+ Removal of stear 35 days

Removal SG1 (T 10 days

13533312 .l.l.l.l.l]l!.!!:l.!

Transportation 3 days
Dismantling SG: 0 days
Removal SG2 (T 10 days
Transportation 3 days
Dismantling SG: 0 days
Removal SG3 (T 10 days
Transportation 3 days
Dismantling SG: 0 days
Cleaning of woi 5 days
+ Dismantling 57 days

pressurizer,
pressure relief tank

+ Preparatory activ 15 days
Installation of v 15 days

+ Dismantling Prim 42 days
Dismantling blo 3 days
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Inventory Q(_}s Digital Model Q}Slmulathns

Fichier Edition Affichage Outils Macro RayXpert Tools MCNP Tools Fenétre Aide

Wm0 TR emanw - QEZD VAW ¢ ADPOIIDES oREE-

2 pon de troval 1) 2px | 100.00mm @ () none

A% BIFOORL >SS +HALFE

[Rechercher ler
demz®#MCNP_Cell_1999.Face5 (MCNP_Cell_1999)

[] uste des objets sélectionnés
Vue combinée & x
Modéle  Téches
Etiquettes & attributs 2
> @ INOT2
> @ ENV00S
> @ Xuvo12
v @ REACTOR_POOL
v @ MCNP_Cell 1999

v @ consolidated_meshtali MCNP_Cell_1999
B consolidated_meshtali MCNP_Cell_1999_res v
< >
Propriété Valeur A

CO60 1106.80

EU152 608798 911.39
ZN6S 576.55
MCNP Data
Cell_Number 1999
Density -232 2
Material N 21 ) 2
Vue  Donndes s Poge de gémarrage £ R demz:1° D 8
Vue rapport & X Console Python 8 x
10:37:08 False ‘a|[>>> # Gui.Selection.addSelection('demz’, MCNP_Cell_1999") N
10:37:08 ['Touched'] -> # Gui.Selection.clearSelection() \
10:37:08 ['Touched'] .> # Gui.Selection.addSelection('demz’,'MCNP_Cell_1999','Face$',6772.67,-2902.89,19944) |

Preselected: demz.MCNP_Cell_1008.Face3 (1472.323608 mm, 14.399344 m, 7040.000000 mm) 0 co ~ 3583mx17.55m
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Digital twins in the Nuclear Industry

Fuzzy definition of Digital Twin Nuclear specificities

@ Importance of user story, definition @ Need complex simulations

of the needs and requirements Extended use of data (static...

Digital Twin is all about data dynamic)

@ Importance of CDE, integration, @ Existing assets: challenge of legacy
interoperability ey data (decentralized,

S —— | ONESIZE |\ 2% unstructured,...)

There I1s no off-

- the-shelf “one size : @ (Huge) Limitations from

fits all” confidentiality and accessibility :
. FITS ALL o
technological rules
solution | I




rFuture development trends

Improvement of Data quality, (
Interoperability, Standardisation and IEC
openness

@ Increased integration of models &
functionalities, stronger ecosystem

®

Real-Time Monitoring

Real-Time Visualization / E--il
.
éa! "i;;“*il;

Level 5

Level 4

BIM+Simulation

BIM

@ More complex and transverse
Multiphysics simulations

BIM
Integrating data from sensing and + Design & Buila
- . . phases
real-time monitoring (IoT) + Static data

* Design & As-Built

+ Project: cost,

Al/ Machine learning for real-time

FM
Operation
Sim-Based Prediction

BIM+Sensors

Level 3

Level 2

Courtesy of itcon.org Level 1

nted Reality

Digital Twin

Digita| Model + Relational interaction

with physical world

Collaboration / Integration + Asset management,

/ CDE / Interoperability O&M phase, full

schedule

+ Design calculations

simulations and predictions and simulations

lifecycle

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

+ Analytics for

Calcfulatiops and predictions and
Simulations optimizations incl. Al,

pering

Document Management Machine learning

Brownfield:
Legacy data, Scan to BIM




Dlgital twins tools

RA C

https://digitaltractebel.lademo.be/solutions/digitwin/
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