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A major EPC contractor in the Netherlands, which designs and realizes technical, integrated solutions for electrical,
mechanical, automation and information technical challenges in industry, infra structure and the build environment.
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PALLAS will replace the ageing High Flux Reactor (HFR), producing
medical isotopes at location Petten, the Netherlands
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_ . . ~ Goal and approach of o .
Information and configuration management (IM & CM) within the Pallas project

Design requirements of the system
(what required is to be there, including behavior)

Must conform

Design

Must conform requirements Why
s integrated within — Design
information
Is integrated within | common Data Is integrated within Operational
Environment - information
1SO 19650)
Solution:W3C Semantic Modeling Technology Assetmanagement How
information
<€ >
What Must conform -
Physical and operational configuration of the system System configuration documentation
(what there actually is and how it really behaves) (what we say that there is and say how it behaves)

W oonwoliergdiosie Equilibrium triangle as defined by the International Atomic Energy Agency (IAEA TECDOC 1651)
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Breakdown structures are the back-bone of the CDE (Master data)
Elements of the structures have mutual relations, representing the design and physical configuration of the Pallas reactor

Pallas Integrated
Information Model (IIM)

Domain and range of all
relations are defined by the [IM
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Digital eco system for handover of Nuclear Plant Data
Supporting IM and CM and handover
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The digital eco system based on RDFS and simple usage of OWL

Weaver tree view

0. Weaver graph view
»
) rdfs:Resource

Fdfs:Resource
» (O rdf:Property

» (O owl:DatatypeProperty

O lim:topiteralRelation

rdfe:EubClass0f
rdfs:subClassOf

rdf-Properry
» (O owl:ObjectProperty rdfsClass \
. .
» () iim:topObjectRelation ' \,
o rdfs:subClass0f d E:EJJELE s
v rdfs:Class -
rdf-type \\
» () owl:Class
» () iim:TopClass
) owl:Restriction I Q Q
“Th / owl-Thing oWl Llatatyperroperty owl-ObiedctProperty
O owl:Thing | g SLEnl e J perty
owl:Class
rdf-type
rdf-type rdftype
rdf:type
owl:Restriction
Connection to the Pallas
imTopciass INtegrated Information Model (IIM) ;o iceraireistion im:topObjectRelation
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Taxonomy
(O iim:TopClass
* (O rdfs:Resource
(O rdf:Property
(O rdfs:Class
* (O owl:Class

v (O iim:Thing
» (O iim:AbstractObject
(O iim:Class
(O iim:Possiblelndividual
» (O iim:Activity

O iim:Arrangedindividual
» (O iim:Event
» (O iim:InformationObject
() iim:PeriodinTime
(O iim:PhysicalObject

w

b

(O iim:PointinTime
(O iim:TemporalWholePart
() owl:Restriction

O owl:Thing
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fim-toplite/

First level of iim:Topclass

ﬂ\ (integration with 1ISO 15926)

Class

rdfs:subClass0Of

Root element of

ISO 15926-2

iim:Event

* iim:RaleAndDomain
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i ||m;ﬁ.h5tract{§l\bject
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e First level of iim:topObjectRelation

ohssubtERr

P ObjectRelations are defined by domain and range, both being
el either an iim:Topclass or RDL class
. . »
owlThing owtDatetfpeProperty owl-0bjeftProperty

Taxonomy

iimTopClass

O._

iim:PhysicalObject~_

rdfsrange

+ () rdfs:Resource

+ () rdf:Property
» () owl:DatatypeProperty

g

+ (O owl:ObjectProperty ___rdfs:domain
lim:Activity

+ () iim:topObjectRelation

4

O iim:Thing_affects_Thing iim:Activity_affects_PhysicalObject

() iim:Activity_affects_InformationQ

iim:topObjectRelation :
() iim:Activity_affects_PhysicalObject PRl Al e teis 2]

rdfs:subPropertyOf

-

() iim:Thing_aggregates_Thing

-

() iim:Thing_begins_Thing

-

() iim:Thing_concerns_Thing

-

() iim:Thing_connects_Thing

() iim:Thing_contains_Thing iim:Thing_affects_Thing
() iim:Thing_contributesTo_Thing

-

-

rdfs:subPropertyOf

-

iim:Thin ds_Thi q
- e Extension on
() iim:Thing_follows_Thing

() iim:Thing_hasAuthor_Thing ISO 15926-11

() iim:Thing_hasCause_Thing
O iim:Thing_hasDestination_Thing iim:Activity_affects_InformationObject

-

-

-

4

O iim:Interaction_hasDestination_PhysicalObject

() iim:Stream hasDestination_PhysicalObject
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7 T First level of iim:topLiteralRelation
W LiteralRelations are defined by domain and range where
the domain is an iim:TopClass and the range a xsd-value

rdtype
owl:Thing owiDatatjpeProperty owiOnjetteropery

Fafoype

[
»

faxonomy

* (O rdf:Property
v (O owl:DatatypeProperty
¥ (O iim:topLiteralRelation

iim:topLiteralRelation

(O iim:Baseline_isDefinedByLiteral_Xsd

(O iim:ComputerFile_containsByLiteral_Xsd rafssubPropertyQf
() iim:ComputerFile_isLocatedAtByLiteral_Xsd

() iim:Document_hasValidationDateByLiteral_Xsd

» (O iim:Document_isLocatedAtByLiteral_Xsd
(O iim:Quality_hasValueByLiteral_Xsd . T i

(O iim:Thing_hasAliasNameByLiteral_Xsd iim:Thing

O iim:Thing hasDateByLiteral Xsd iim:Thing_hasldentificationByLiteral_X=d
(O iim:Thing_hasDescriptionByLiteral_Xsd
(O iim:Thing_hasldentificationByLiteral_Xsd rdfs:range
() iim:Thing_hasModelReferenceByLiteral_Xsd

() iim:Thing_hasNameByLiteral_Xsd

O iim:Thing_hasReferenceByLiteral_Xsd

(O iim:Thing_hasVersionldentificationByLiteral_Xsd

Q) iim:Thing_versionlsDefinedByLiteral_Xsd

xsd:string
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Engineering
process

Digital eco system for handover of Nuclear Plant Data

ICHOS (Contractor)

_- Baselined output data
]

of engineering tools

Baseline as Turtle file

\} Cleaning and mapping

[ Neutral, unambiguous handover of Pallas Reactor data ]

Master Data as input for
an engineering process
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Reference Data Library (RDL): separate library based on SKOS and RDFS
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Pallas - RDL ~

RDL

+* (O rdi:RDL
* [ rdl:AbstractClass
v (O rdl:ClassOfClass
+ () rdl:ConcreteClass

v (O rdl:Activity

O rdl:Arrangedindividual
v (O rdl:Event
» [ rdl:informationObject
v (O rdl:PeriodinTime
+ (O rdl:PhysicalObject

v (O rdi:Artefact

v () rdl:Feature
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v (O rdl:Stream
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) rdl:PointinTime

v (O rdi:TemporalWholePart
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Pallas Reference Data Library (RDL)

(O rdl:RDL

» (O rdl:AbstractClass
» (O rdl:ClassOfClass

» (O rdl:ConcreteClass

rdl:Organism

_rdl:Organisation

__rdfs:isub€lassOf N

» O rdl:Activity rdl:ConcreteClass
O rdl:Arrangedindividual
» O rdl:Event s ClassOf
» (O rdl:informationObject robAnetet ) rofsisubllassOf
» () rdl:PeriodinTime rdfs:;ﬁbc\'f'\ﬂo‘: rdfs:subClassOf
» (O rdl:PhysicalObject h 'I e g
» (O rdl:Artefact M ’:/_/_______——
» O rdl:Feature l:ClassOfConcreteClass j
» (O rdl:FunctionalObject jdlpwél alQbject

r O rdl:Matter rdfs.:ﬁl_.,lhﬂassﬁf

» (O rdl:Organisation
» O rdl:Organism rdfs:subClassOf
» (O rdl:SpatialLocation rdl:Matter
» (O rdl:Stream

() rdl:TechnicalSolution
(O rdl:PointinSpace

71 redl:PointinTime

rdl:Feature

rdl:Stream
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rd'fs:su.'l:u_CIasst
rdfs:subClassOf .

rdl:Functional Object

rdfs;subClass0Of

rdl:Site

Example rdl:ConcreteClass

rdl:EnclosedSpace

rdl:Compartment

rdfs:subClassOf

rdfs:subClassOf /O

" rdl:Zone
rdfs:subClassOf

.-"'.-

rdl:SpatialLocation—_

rdfs:ﬁi.leI_@ssDF
rdfs:suE_ICI.asst rdl:Area
rdfs:subClassOf '
rdl:Corridor
rdl:Room




Defining a property (attribute) in the RDL as a relation
by its domain and range

=

» (O rdl:topAttribute
» (O rdl:property
» (O rdl:ItemSpecification

e

rdl:acceleration . P
O iim:PropertyQuantification

i

(O rdl:amount
() rdl:area

O rdl:roomArea

L

rdfs:range

» (O rdl:binaryProperty

4

O rdl:capacity
() rdl:specificHeatCapacity

rdfs:subPropertyof

rdl:area rdl:roomArea

L

O rdl:classificationProperty
(O rdl:conductivity
O rdl:date

() rdl:ccbAssemblyDate

rdfs:domain

e

4

(O rdl:closureDate
» (O rdl:creationDate lim:SpatialLocation
(O rdl:statementCreationDate
(O rdl:dispositionDate
O rdl:endDate
(O rdlinitiatingDate
- (O rdl:notificationDate
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Defining a scale of a property quantification in the RDL
as arelation by its domain and range

(O rdl:RDL
* (O rdl:AbstractClass
» (O rdl:Aspect

() rdl:BinaryClassification

() rdl:Format
O rdl:Quality

() rdl:Right .
rdl:UnitOfMeasure

() rdl:RoleAndDomain N
() rdl:Scale rde:EubQLaSSDf

+ (O rdl:UnitOfMeasure
rdl:Ampere _r_dfg:d_gmam e
g | iim:PropertyQuantification
rdl:Celsius

() rdl:Hz
) rdi:K

) rdl:Kg
() rdl:MetreCubed

rdl:MetreCubed

rdfs :_.rfar"l ge

() rdl:MetreCubedPerHour

() rdi:N
() rdl:Pascal
() rdl:Percent xsd:double

= Sacnmolisciikoalin ) rdl:SecondMetreSquared
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Usage of class of class (ISO 15926) within the RDL to make

O rdl:RDL e.g. specific enumerations and collections

» (O rdl:AbstractClass
» () rdl:ClassOfClass
v (O rdl:ClassOfAbstractClass
() rdl:ClassOfRdfStatementAccessRights

» (O rdl:ClassOfRole rdfs:subClassOf O\d
» (O rdl:ClassOfStatus _____.___..-r-df’tff'”é' rdl:NotClose

(O rdl:ClassOfDoorStatus > O;-:
() rdl:ClassOfRdfStatementStatus ) -
O rdl:ClassOfValveStatus

rdl:ClassOfStatus

) rdfs:subClassOf
rdfitype

() rdl:RdIClassOfBaselineStatus EBf:typ_e _,x""?dl:ilosed rdfs:isubClassof

rdI:CIasstDooFStatgs

-
-

(O rdl:RdIClassOfDocumentStatus rglﬁt&,ﬁf'--.
() rdl:RdIClassOfRequirementStatus f# ttecubclaccay  TdliStatus
» (O rdl:PropertyClass -~ rdﬁt},pe__------""';i'l:
O rdl:RdIClassOfInformationAspect rdl:ClassOfValveStatus rdl:0pen

» (O rdl:RdIClassOfQuality
() rdl:RdIClassOfUnitOfMeasure
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Digital eco system for handover of Nuclear Plant Data

ICHOS (Contractor) 4 UZ
Engineering ) @\
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Exanorpie of exp

[

@ [iim:PropertyQuantification ]

rdl:MetreCubed 30.48

<

ressing instance data in the CDE (payload data)
Q

/dl:BDCadModel

isObtainedFrom

iim:PropertyQuantification

4

rdf:type

Creator Leo van Ruijven
Created Oct 30, 2020
More

[ iim:PropertyQua

rdl:roomyolume

A

\

.\,

O

MEE}(NG ROOM

IsClassifiedAsByLibraryClass

rdfitype

rdl:roomArea

hasldentification
iswt)oIeFor

a
@

rdl:Room

-O

iim:SpatialLocation

o

[ iim:PropertyQuantification ]

> -

0.+2.521

Second floor
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Baseline as Turtle file

Cleaning and mapping
data to IIM and RDL

[ Neutral, unambiguous handover of Pallas Reactor data ]
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rdf:predicate rdf:type;
rdf:object iim:Spatiallocation;

:2b136834-006b-4c3c-9e51-46cd@af59afc a rdf:Statement;

AR S’ b21b8ac-84el1-41f4-b734-af50e27a2df 2K Reified triples from the CDE,

:ad@4e5ca-L5c5-4lea-accd-171ffef52270 a rdf:Statement;
rdf:subject :2b21b8ac-84el-41f4-b734-af50e27a2df2;
rdf:predicate rdl:roomVolume;
rdf:object :/c7b3489a-5c27-4894-913d-27e391a5e9a5);
iim:hasSignature :6d987e42-9eb7-4cc5-b87F-9¢c21fb657f3f .

:89f3ce28-2ecc-4658-a793-0ea70d244e32 a rdf:Statement;
rdf:subject :lc7b3489a-5c27-4894-913d-27e391a5e9a5};
rdf:predicate rdf:type;
rdf:object iim:PropertyQuantification;
iim:hasSignature :6d987e42-9eb7-4cc5-b87f-9¢c21fb657F3f .

:37986937-3bd9-41ca-87d7-7a5224¢c09d71 a rdf:Statement;
rdf:subject :¢c7b3489a-5c27-4894-913d-27e391a5e9a5;
rdf:predicate rdl:MetreCubed;
rdf:object "30.4899999999999984";
iim:hasSignature :6d987e42-9eb7-4cc5-b87f-9c21fb657F3F .

:26566dal-dobe-4654-9¢c33-9bb783e61c20 a rdf:Statement;
rdf:subject :c7b3489a-5c27-4894-913d-27e391a5e9a5);

rdf:predicate iim:QuantityValue_ isObtainedFrom_RdlClassOfSourceOfQuantityValue;

rdf:object rdl:3DCadModel;
iim:hasSignature :6d987e42-9eb7-4cc5-b87f-9c21fb657F3F .

enabling making statements
about statements

iim:hasSignature :6d987e42-9eb7-4cc5-b87F-9c21fb6e57F3f .

dandover pay load data expressed by

rdf;statements, expressed in Turtle
ompliant with the IIM and RDL)

Pallas\\ Data

ation ,O

[iim:PropertyQuantification ] 4 rdl:3DCadModel
sO nedFrom

rdl:MetreCubed 3048
Creator €0\ uijven il roper

Created

MEETING ROOM

Meeting room
example
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:c418de18-e6f3-474d-a2cc-Ff7fe61fal99 a rdf:Statement; Handover data expressed in Turtle

rdf:subject :ebcb2d14-82db-4b5a-a818-05088a39c2be);
rdf:predicate rdf:type;

rdf:object iim:Requirement;

iim:hasSignature :afb6c956-e24d-407b-b7cl-bfae74425f1d

Example: A contract requirement

]

:54667a6a-f873-47ac-aa3e-350ba54ef4d0® a rdf:Statement;
rdf:subject :ebcb2d14-82db-4b5a-a818-05088a39c2be;
rdf:predicate iim:Thing hasDescriptionByLiteral Xsd;
rdf:object "The Nuclear Island ﬁhalﬂ have necessary facilities to receive and dispatch goods.
Especially a dispatch hall.";
iim:hasSignature :afb6c956-e24d-407b-b7cl-bfae74425f1d

:5479255d-4e4a-4d70-acv4-2423Ffe8e32ea a rdf:Statement;
rdf:subject :ebcb2d14-82db-4b5a-a818-05088a39c2be);
rdf:predicate iim:Requirement_isBaseFor_ Requirement;
rdf:object :946285e3-df8c-4413-a049-1db960476c33;
iim:hasSignature :ec4c691d-2d25-4d65-82f1-07bafl69a7cd

:47212129-3f58-4b7a-9747-7tb647032d70 a rdf:Statement;
rdf:subject :946285e3-df8c-4413-a049-1db960476c33;
rdf:predicate iim:Requirement specifies Thing;
rdf:object :a030b958-fe5b-41c7-a683-69e93e5b5e2a;
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:c35a4d2f-0263-4cOc-859c-21e7d0a8eabt a rdf:Statement; :10008450-dcb5-4b7d-90e8-4f20b9737600 a rdf:Statement;

rdf:subject :ec4c691d-2d25-4d65-82f1-07bafl69a7cd; rdf:subject :ec4c691d-2d25-4d65-82f1-87bafl69a7cd;
rdf:predicate rdf:type; rdf:predicate iim:Statement_isCreatedBy_Party;
rdf:object iim:Statement . rdf:object :4a2284ed-aaf9-4be9-8all-fe5f9108d2c6 .

:bb2df988-493b-4d51-8252-05e9e33a6ae6 a rdf:Statement; The source anq prOV_enance Of eaCh
rdf:[subject :ec4c691d-2d25-4d65-82F1-07bafl69a7cd; rdf:statement is defined by means

rdf:predicate rdl:statementCreationDate; 1
rdf:object "2020-18-10 00:00:00" . Of a Slgnature Statement

:a21f5f7a-2b79-4086-afbc-1ef79bc8b4ea a rdf:Statement;
rdf:subject :ec4c691d-2d25-4d65-82F1-07baf169a7cd; {:2
rdf:predicate iim:Thing isClassifiedAsBylLibraryClass RdlClassOfIndividual; lim:Requifement
rdf:object rdl:SignatureStatement . ,fhme hasldentificatigfE()_0601

:5¥3567d9-9b2e-4cc7-99e7-6be2ad66021e a rdf:Statement;
rdf:subject :ec4c691d-2d25-4d65-82f1-07baf169a7cd; iim:hassignatiire .
rdf:predicate iim:Statement_isValidInTheContextOf_Baseline; g Quirement]
rdf:object :85262d18-781c-4b8d-91f4-714084068fed . -l

[l ST theEse
isBaseFor

:801835e4-df11-4059-a108-d54d43¢c59718 a rdf:Statement;
rdf:subject :ec4c691d-2d25-4d65-82f1-07bafl69a7cd;
rdf:predicate iim:Statement hasStatusBylLibraryClass ClassOfStatementStatus;
rdf:object rdl:Approved .

Logistics Building

Building Layout & Utilities
:18c3362a-9040-4771-8279-e17855e31809 a rdf:Statement;
rdf:subject :ec4c691d-2d25-4d65-82f1-07bafl69a7cd;
rdf:predicate iim:Statement _hasAccessRightByLibraryClass ClassOfRdfStatementAccessRights;
rdf:object rdl:Public
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Result:

Explicit, unambiguous and sustainable recording of integrated plant data using
international standards, suitable for using and updating the data and tracking
changes over the lifespan of the Pallas reactor (at least 40 years).

THANKS FOR YOUR ATTTENTION
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