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1. PLEIADES PLEIADES .

PLatform based on Emerging and Interoperable Applications for enhanced Decommissioning processES
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= Call: H2020 NFRP-2019-09 "Fostering innovation in decommissioning
of nuclear facilities”

= Duration: 3 years (1/10/2020 - 30/09/2023)

= Consortium: 14 partners

LG' Q(IT . IRSH .
US s = Countries: FR (6), DE (2), NO (2), ES (1), FI(1), BE (1), SK (1)
¢ Catenda
* 4 academic/research organisations, 1 TSO, 4 industrial companies, 5 SMEs
[1] PLEIADES partners [2]

= Objectives:

Santa Maria de

Garona (SMG) * Demonstrate a modular software ecosystem based on interconnection of front-line

platform support tools through a decommissioning specific ontology building upon open BIM
(Building Information Modeling);

PLEIADES

> = » O

fenr esa

Halden Research Costand ~Radiation

Reactor (HRR) _ S = Propose an ontology for an international standard of decommissioning with specific
IFE sitions g i terminology/ vocabulary definition for a common understanding and common
: knowledge modeling;

Base Chaude O. du }
Tricastin (BCOT) 1

ZOoO—~HOomcEH OO0

S~apF —— = Validation of the platform in the 6 user stories from 3 case studies in different
o P resus European countries
[3] Implementation of PLEIADES on real use cases (Fig. 2)
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1. PLEIADES PLEIADES @
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[3] Implementation of PLEIADES on real use cases (Fig. 2) [6] Server architecture in PLEIADES (Fig. 4) [6] Use cases 3D models and data in PLEIADES (Fig. 3)
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1. PLEIADES PLEIADES @

Smarter Plant Decommissioning

Main Outcomes and Further Directions

- Main outcomes:
o Decommissioning ontology definition;

o Platform development integrating the ontology API, 3D models, multiple tools;
o Application on 3 real cases.

Data collection based on
decommissioning ontology

Halden Research Reactor

(Norway)
Estimations/Comparison/Decisions :
* Waste management Santa Maria de *:¢
* Dose exposure Garofia NPP
* Cost Spai i
* Planning (Spain) i
, (7] ' Base chaude sp® T
. . . opérationnelle * Tree -
* Identified further directions: du Tricastin
o Ontology extension & API enhancement; I 8]
o Platform enhancement and generalization with additionnal tools;
o Promotion & diffusion of the concept.
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Digital twins and Ontology for Robot

I h Assisted Decommissioning Operations

2. DORADO 4.DORADO

Digital twins and Ontology for Robot Assisted Decommissioning Operations

DORADO Partners Key facts Research goals Work packages in brief

VTT 36 months WP1
12 partners ' " . | Prepare and manage project
8 Countries j 4».. B Demonstrate utilization of Data from Mission Point
ﬂ(IT 5 work acka - N " o) em;ergirlwg digitalization robots planning clouds WP2
§ technologiesin J
Kerbraher gt forTechnilogte p g 5 decommissioning planning. Finetune research goals
m TeChn0l0g|eS Parametric Security
i _ 3D &BIM Conhal reviews
° Robotics ‘AL Improve datatransfer Sewe”‘grh o= WP3
Sensor fusion heine Standaniced RESTAR .
ASNR | il e i —— | Implement technologies
Data ma nagement A protocols. Common Zr:ow:: Cost
AMPHOS 21 Voice recognition S s — WP4
Ontology
BIM /3D , Femiane nOIBIE Wit o (™ Yoo ~ | Demonstrate on real use cases
ﬂ s p I x mission planning, robotics or OICPT, Dose Sensor
INDUSTRY Artificial intelligence voice recognition to improve b v estimations fusion
—_— — : decommissioning planning. \ - J WP5

| université ||| | Dose estimation
| ge strasbourg Mission planning

Train, exploit & standardize

sclk cen

Final expectations

G’ Catenda 1) Integrate emerging digital technologies into one coherent platform to support decommissioning planning.

:,: 2) Extend decommissioning ontology and data transfer protocols to cover new use cases.
L
El 3) Describe extensible API to provide standardized data exchange between tools used in decommissioning planning.

[9] www.dorado-project.eu [10] Antti Rity & DORADO consortium. Euratom project DORADO. Digidecom2024 conference, November 2024. Halden, Norway
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. Digital twins and Ontology for Robot
I h Assisted Decommissioning Operations

2. DORADO 1. DORADO

Main Objectives of DORADO

The problem to solve

* BIM and Digital Twins are used at all steps of
large projects;

* Such data needs to be up-to-date and accessible
by many actors;

* Common language and protocols are needed to
insure the coherence of the data.

Sample technologies / situations
» Data for robot planning;
» Field operators' data generation.

The proposal from DORADO
* A platform to share/consume data across a wide
variety of actors.
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. Digital twins and Ontology for Robot
I h Assisted Decommissioning Operations

Project Organization

\' WP5 Communication, Dissemination and standardization (lead: WAI) ‘

|

Identifying user- WP3 System design and implementationn Reporting the
needs,KPls, ( ) results and
collecting

applications and

requirements comments for

Data format, future work
KPIs :
T3.1 System design and data plan
WP2 Users needs .
Data security, WP4 Demonstations
and conceptual regulations ( )

T3.2 Data management server

design ( )

Applications,

user needs _ _ Handout and support for
T3.3 Module implementation ~— demonstrations.
Extended
ontology
T3.4 Handout and support for use case
demonstrations
WP1 Project management and coordination (VTT, all)
[12] DORADO project flow
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. Digital twins and Ontology for Robot
I h Assisted Decommissioning Operations

2. DORADO £ DORADO
Continuation from PLEIADES g .y

PLEIADES
= In PLEIADES, a platform was developed, Smarter Piant Decommissionin

but software integration just started.

Recommended next steps:

BIM / 3D Specific

= Extension of the coverage of the Software

supported ontology and supported Decom

decommissioning planning activities; | Core
*‘ Ontology

= Continuation in the development of Knowledge |
bases

the ontology and the API (Application

Programming Interface) oo,
environment core ontology

= Integration of further technologies such

Artificial Intelligence (Al), Robotics and

‘ \ -l | ~
" ' N\ 4 .
St ':’—?\/ N ] lterative
(e I . > F ~7 | Process
= S l/' S
s 1, Mp—)

sensor networks;

* Promotion of the concept for wider use.
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. Digital twins and Ontology for Robot
I h Assisted Decommissioning Operations

2. DORADO L. DORADO

Technologies to be Implemented and Demonstrated in Real Use Cases

= Sensor data fusion with temporal dimension;

= Environment data comparison against BIM
(validation of the BIM model);

* Point-cloud and 3D model change detection
(similar as previous point., but aimed for
regular updating of the model);

= Digital twins based ALARA (As Low as

Reasonably Achievable) dose estimation; taniemi Research | _ gl
. . . Reactor (FiR1) 5»':: -
= Server-based integration with IFC (Industry vVIT - i B
Foundation Classes) file format and extended )
. Halden Research
data queries; Reactor (HRR)
.. Co IFE ssSinen
= Mission control, robot route optimization; - IFC and Demonstration on
extended Real Use Cases
. . di Data
= Human to System smart voice assistant Sy T gy Ortology ] / \ /'h
interface; sckcen |
. ) . L Radiation ﬂ
= Standardization using a common ontology. Data |
POSSIBLE COOPERATION WITH OTHER
v PROJECTS AND END USERS

= Connection with Al (Artificial Intelligence),
Robotics, and integration of sensor networks.
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2. DORADO

Technologies to be Implemented and Demonstrated in Real Use Cases

Mission points interface

2D floor plans from IFC Near real-time radiation interpolation

Last Clicked Position:
X: -14.23, Y: 6.02, Z: 3.87
@ Show Clipping Plane
B Update Height on Click
@ Record Positions
Endpoint (Red Pyramid)

Export Mission

— J —

Visual localization

Central Server

Input Image Input Image @ ife-had oot > 3d-models
- Documents
TwinLab
root/3d-models HBWR.ifc (71,89 MB) & Download

8 Databases [

& ROBOT.ifc

DI B test-miso-3.txt

ife-hadron

[ |

4+ Create folder [ Delete folder

X Upload documen t
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Digital twins and Ontology for Robot

I h Assisted Decommissioning Operations

2. DORADO £ DORADO

Data Management

Mission planning Import a plan BIM, Point Cloud, 30 modelling and Semantic mapping Global /
external software) 1 ! coordinme ,“
to the platform

= Creation of a Mission Planning Nn
o Smaller Tasks assigned to an Agent vl I e e
" Humans Freee] -[ H ) I D=
= Robots C | /_l ‘\ | I W L s | L — =
= Completion of the Model _Im— M . L = e ; L1
o Remapping of the environment L J o
 Manually %':!Itw I | - [ — ,(,] ’ - ]*_
= By Robots , I - | L 7» i
= Conversion of point cloud data to 3D /" [L e N\, ',l o
models = ! - ) -
o Use of semi-automated methods
o Comparison with previous point clouds e — | e
= Processing and use of Al ' T

{Poms tor |
] robotic ‘b—o scan guided by

. . [14] A. Réty, P. Honkamaa, J. Ridao, O. Zahra, A. Benkrid, D. Daniska. Applying Digital Twins and Ontology for Robot Assisted
= The Process 1s iterative Decommissioning Operations - Euratom Project DORADO. WM Symposia 2026 Conference, March 8 - 12, 2026, Phoenix, Arizona, USA

The Use of Digital Technologies for Nuclear Decommissioning Activities Conference AGeCSO-KCO 2026 12
in the Euratom Projects: PLEIADES, DORADO and XS-ABILITY 27- 29 avril 2026, Strasbourg (France)




3. XS-ABILITY S

Accessing hard-to-reach areas with Advanced and Breakthrough Innovation for reLiable In-situ

characterization of a facility a'am'a

D 3 years Target TRL E
2 M€ (100 % E
% +Ass:o€ci(at(gjOPa/r?tnersC’) HEEHEEHE

own financing

8 partners from 7 countries

Aim: Bring innovative technologies in decommissioning

Approach & Main goals
_ Reduce
U Reach hard to access locations
COST
U Measure hard to measure radionuclides TIME
QO Use cases validation in nuclear facilities DOSE

(@ CAEN

)‘ q
=
Tools for Discovery SIGMA NG RA

XS-ABILITY has received funding from the European Union’s Horizon Europe
EURATOM Research & Innovation program under agreement #101166392.
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3. XS-ABILITY

Objectives, Organization and Current Development

= Main Objectives:
= Develop specific radiological sensors to be embebbed on wheeled/legged UGV (Unmanned Ground Vehicle), as well as UAV (Unmanned Aerial Vehicle);

XS-ABILITY

= Selected for their complementary action during D&D operations and the technological capabilities they offer regarding improvements in compactness,

robustness of use, and multimodality measurements.

= Organization:

WP2 Requirements analysis: specifications and safety

¥

WP3 Nuclear

embedded
instrumentation and
\_associated algorithms

with Al-based mission

and Deployment scheduler

. /" WPS Data fusion and
WP4 Multi-Robot . . .
Platform Integration H Radiologicalmapping

N\
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WP6 Demonstration and use cases

)

= Current Developments:

= Radiation sensors embedded on UxVs;
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= Autonomous Multi-robot systems with embedded sensors

= Al-based mission scheduler and Task assignment

= Final demo is planned at Summer 2027 at G2 reactor, CEA Marcoule (France)
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Standard Nanopix3
gamma camerad

Lightweight Nanopix3 (<300 g)

Sentinel
Sigma

(® CAEN

Tools for Discovery

Gamon

B[y spectrometric
detector

Sigma rover
Sigma

>

SIGMAING=CNZ=RIA

Large a/B surface
detector

e

(@ CAEN

Tools for Discovery
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/‘ Assisted Decomminsiofing Oparatons _
4. Cooperation Between DORADO and XS-ABILITY & DORADO é%@v Y
Common Activities

= Some partners are involved in both projects, DORADO and XS-ABILITY:
o VTT — Technical Research Centre of Finland;
o IFE - Institute for Energy Technology of Norway;
o SCK CEN - Belgian Nuclear Research Centre;
= Common activities between DORADO and XS-ABILITY are being organized;

o Joint visits to facilities for data collection;

= This will allow managing the interfaces between: .

.l ﬁ

(-, ol

(S-ABILITY | DORADO

DATA COLLECTION DATA MANAGEMENT

= Data Collection

= Data Management
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Digital twins and O
Ih Assisted De ing Operatio

S. End-Users Group £ D0 R ADO I JS-ABILITY

End-users are invited to follow our projects via webinars, newsletters and
other publications.

*Technological experts and DORADO tools users
*Business management (how tools connect to business value chain and enable new services)

What will be the value for end-users to participate?

The end-user's value in following the project is built on the opportunity to increase their understanding of
each technology, strengthen their own understanding of the benefits of using each technology and hence,
gain a better understanding of how the technologies can be utilized in their own business. We aim to focus
on following questions:

"What is the technology and how is it used?

"What are the benefits of using the technology? Examples presented.

=How can the technology be applied? Examples presented.

=How does the technology support nuclear decommissioning and dismantling projects?
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6. Summary

The PLEIADES Project lasted 3 years, between 2020 and 20203.

o Despite the international difficulties in the beginning of the project (movement restrictions due to the unprecedent
health emergency), the PLEIADES consortium successfully completed the project:

= This would have been unlikely without the use of digital technologies to conduct regular virtual project meetings
during the first year and a half of the project, after which the team met in person for the first time.

= Following the success of PLEIADES and the potential it generated regarding the use of digital technologies for
decommissioning operations, the Euratom Research and Training Programme funded the DORADO project:

o DORADO continues the previous work by integrating more technologies to the server and extending the ontology;
o Eight new technologies are handled and will be demonstrated in real environment. Emphasis on utilizing BIM and Al;
o Holistic approach and data compatibility is the key!;

= The DORADO project and the XS-ABILITY project are collaborating together to develop work that will be very beneficial
between different technological areas;

= An End-Users group has been created. It is made up of different stakeholders from the nuclear sector — regulators,
technical/scientific support organizations, small or medium enterprises... — committed to the changes and mutations in
companies brought about by the industry 4.0;

o We welcome new members to the end users group!
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Thank you for your
attention!

Any questions?
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