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Current Developments - Coincidences

* Expansion of IAEA IDN wiki to nuclear wiki
 New formation of OECD NEA groups towards KM ind D&D — EGKM
* Considerations within EU/EC to allign European approaches - JRC and IIDSF

* Formation of the IAEA collaboration centres on decommissioning — many
digital approaches

* PLEIADES EU project on common plattform for decommissioning planning
* Talks between several international agencies on “Network of networks”
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_— PLEIADES &

* Modern approaches to decommissioning using BIM or other 3-D information
* Most of these are specific standalone tools
* The major effort is the generation of the data

* It would be helpful to reuse models and scenarios in order to look at them
from different angles, e.g.
— Engineering
— Radiation protection
— Costing

* A common platform with a defined data interface would allow to use all
these tools with the same dataset
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PLEIADES

The Participants

e r————

Commissariat @ L'Energie Atomique et aux Energies Alternatives

EDF Electricité de France Industry FR
ENRESA Empresa Nacional de Residuos Radioactivos SA Industry ES

IFE Institutt for Energieteknikk R&D NO
IRSN Institut de Radioprotection et de Slreté Nucléaire TSO FR
IUS iUS Institut fir Umwelttechnologien und Strahlenschutz GmbH SME DE
KIT Karlsruher Institut fir Technologie ACADEMIA DE
LGI LGl Consulting SME FR
LS Light and Shadows SME FR
CYCLIFE Cyclife Digital Industry FR
CATENDA Catenda AS SME NO
VTT VTT Technical Research Centre of Finland Ltd R&D Fl

TRACTEBEL Tractebel Engineering S.A. Industry BE
WAI WAI s.r.0. SME SK
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The Concept PLEIADES

Smarter Plant Decommissioning

Dé&D process

Initial state ' Implementation

3D data

VISUALIZATION iDROP, VRDose, ALVAR BIM access iDROP, VRDose, ALVAR BIM Access
BIM/CAD software, KIT Scan,

iDROP, INTERACT DOSE ASSESSMENT ASSISTANCE DURING OPERATIONS

Radiological iDROP, VRDose, DEMPlus iDROP, VRDose, ALVAR BIM Access

RADIOLOGICAL :
visvatzatoy I PLANNDNGS DOSIMETRIC FOLLOW-UP

data

iDROP, KIT Scan VRDose, DEMPlus, LivePlan, IMS iDROP, VRDose, LivePlan, IMS

o
inventory e L PANWNGS
IMS, iDROP, KIT Scan,

LLWAA DECOM WASTE ESTIMATION

Processes, QUALITY DEMPlus, IMS DEMPlus, VRDose, IMS, AquilaCosting
Resources & HE

s TECHNICAL REVIEWCOMMUNICATION

Tazks PROJECT iDROP, ALVAR BIM Access DEMPlus, IMS
PLANNING

IMS

Safety analysis
criticality, design/modification of ventilation network, fire propagation. mechanical behavior of structures systems and components (SSC)
in case of internal and external aggressions (fire, drop of load, earthquake...), discharges estimation
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PLEIADES

ThE TEEhnDngy Smarter Plant Decommissioning

Safety authorities D&D Contractors D&D Engineering
End-users m Nuclear training organizations

&
End-uses

Future possible developments:

A A
Ul of each other user-centric design, data
App / module BIM tool Ul visualization tools, external apps
dEVEIOperS moduie (institutional & private

developers)

A

Aquila
costing

RadPIM LivePlan

Future possible
developments: Spatialised

PLATFORM intelligence, Machine

Data fusion learning...
BIM data exchange format

Data layers
by category
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The Vision PLEIADES

Smarter Plant Decommissioning

BIM tool provider
Sensor, VR tools providers
Electronic hardware

developers [
CEA - iDROP “ > Nuclear facilities
OREKA - DEMplus : Safety authorities
Data fusion . :

IFE - VRdose i Engineering
IFE = RadPIM Future possible developments: Contractors
IUS — IMS Analytics, Intelligence, Machine Training organizations
KIT — 3DScanPF learning

LS — INTERACT

EDF/CEA — DIM tool
TRACTEBEL — LLWAA-DECOM
VISAVI- Liveplan

VTT — ALVAR BIM Access
WAI — Aquila costing

w User-centric design

% Service model
< Dataviz

PLEIADES
Platform
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Context of semantic technologies

Data conectivity and formal logic

homepages

Web 3.0 (2010-2020)

Connection of data &
knowledge

search engines

e Web 1.0 (1990-2000)

Connection of information

database

fileserver

Web 4.0 (2015-2030)

Connection of intelligent
applications

market places
auctions

Web 2.0 (2000-2010)

Connection of knowledge
and users

blogs
e-conferences

N

RSS

social tagging

instant messaging

/
>

social inclusion and participation

High
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Building blocks of digital knowledge management
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Next Steps

e Definition of terms
— Safety glossary / other official glossaries
— Nuclear wiki definitions
— Own definitions
* Further layers
— Instances of class members
— Connecting properties, auxiliary classes & properties
* Formalisation
— Protégé / OWL
— Graph building
— Reasoning?
e Data structure generation

* Exemplar implementation for testing
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Untology development schedule

Q2 /2020 Q3 /2020 Q4 /2020
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The Conclusions

* Ontology will be the basis of PLEIADES

* Provision of an interface will only work if all participants have a common
understanding of the content

 Development follows

— A top-down approach ensuring compatibility i.a. to IAEA approach for the top layer

— A bottom-up approach from the participants existing solutions to ensure a common
understanding

* Alignment of approaches highly recommended and beneficial for all sides
* Time window is rather narrow (ends Mid 2021)
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Example Taxonomy - Decontamination Technologies

| Each item has exactly one parent item

Physical Decontamination Chemical Decontamination N O CO n n ect i O n betwee n ite m S O n t h e Sa m e Ieve |

R

| Full system Decontamination
\—| Blasting /Jetting
AP . . .
- Good to sort hierarchically ordered items — tree structure
APAC
Freon jetting
APCE
Nitrogen jetting
APOX
Dry ice blasting
AP-CITROX
Wet ice blasting
APSul
Abrasive blasting
AP/CORD
\_‘ Dusting, Vacuuming, Scrubbing ]
MOPAC
NP
S
NPOX
EMMAC
CANDECON
Grinding
Electropolishing

Other applications

Foams

Gels
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Untologies

* Ontologies describe a model of a section of the real world
* Categories or classes are used to describe concepts, processes or things

* Inheritance allows to make instances of classes for example KKE as an
instance of the class power reactors

* Properties connect classes and instances — network structure
 Example: KKE is a Siemens Konvoi Reactor

. Siemens Konvoi Reactor is subclass of power reactor
* Inference: KKE is a power reactor

* Information Triple: Subject — predicate - object
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Example Untology - Measurements

7

|
s Calculates / \
/ HasCalibrationTimeStamp

@ —HasMeasuredValue
UsesInstrument
| | /

| _ A ProducesResult HasMeasurementTimeStamp
et i |/ L
T —— _ -
| \ =7 R — Measuremen...

| caany it
Edad " T
v HasMeasurand
S \ ;
- Confie | Mguereny. | 4— rmrmarec . = / Spckterm.. o
— = '.. HasPrecision
e — [ or— ConductsMeasurement
/ - . BelongsTo
"\__ A T R L
PO S— T, e HasTrueness

. e BN AppliesProcedure

\ ) . [N N o

‘- [ —— T g

u—n-ﬁrln-iw / . 3

R = ".
-=-n-—---* DeterminesRandomError
n—-_:ln'--mn- “-ﬂ“’
.'I‘ \.'\.

Umrireiln

Kind_of_Qu...

DeterminesSvstematicError UsesMethod
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Untology, taxonomy, thesaurus/SKOS

Ontology Taxonomy
linking sorting terms inside
concepts concepts

Thesaurus/SKOS
describing terms and
their

environment
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PLEIADES - Ontology development

Requirements  |@
L
proven by

- @ Knowledge L has knowledge Actors | evidence to meet
has Role
Roles writes, checks, > Documents @on jobs
x : Scenarios
takes trigger
) implied-on applications
trigger x Wiorks in procedurizes | refers to job :
Cost structure » Schedules .‘ Decisions
b alter
Pl L3
" triggers |
: — W &
defines affect ) describes risk
related to '( Cost L generate Tasks takes-ifto account
influences =
produces
Aim for
affects decision
i p
ﬂ Applications |
Is calibrated in »  Calibration is applied for bound to
is applied for application uos
L takes
. X . f
Measurement devices used for '< Measurements has measurement method i‘ Methods o bound to
=
fer to asset )
is implied in reter o asse are applied to bound & '
Physical Model ouna e Risks |3
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Meaning of common ontology beyond PLEIADES

* A common ontology allows:
— Search for related concepts in other KM systems
— Different terms for the same concepts depending on context
— Later alignment of structures and a common platform on the long run

A common ontology fosters:
— A common understanding of the matter
— Exchange amongst different organizations
— Avoidance of group thinking inside organizations
— A better understanding of the variety of concepts
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