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What is ISO 159267

® Integration of life-cycle data for process plants, including oil and
gas production facilities

e Standard for interoperability and the integration of lifecycle
information

® Standardizes:
® Dictionary and Taxonomy
® Ontology (Using Template Methodology)

® How computer systems connect, exchange and share
information

® Implemented using Semantic Web Standards
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Relation to Semantic Web
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ISO 15926 mapped to the Semantic Web

Ontologies

RDF schema
RDF model & syntax

basic technologies

} how to make a statement
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ISO 15926 Architecture

<< Parts2 & 7 Only >>

P3 /P4 RDL/WIP Content
\ ; \ 4

Compliance

of valid RDL Items
constrained by needs of
industrial
standardization.
(Content management
hierarchies, Disciplines,
SIG’s, etc.)

t t t t t
Bottom-Up Content Development
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15926 & Federated Reference Data
Logical Federated

organization arrangement
of reference data
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Templates Methodology

®Templates are n-ary relationships
®Complex to build but Easy to Use

® Template Sighatures —
Specifications for Ontologies
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A template iIs a pattern for stating facts

® A Template for 1ISO 15926 is a predicate, a statement
form, a pattern for facts

® A template has a signature defining the form of a
statement

e Arguments and Types

® Each template has an interpretation rule that
Interprets facts that fit the pattern

e Reducing a complex statement into simpler ones
e Yielding an expression of the fact in the ontology language

® Methodology is rigorously defined in ISO 15926-7
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Template example

A fairly complex claim

“The ambient temperature during operation of a
3051CG pressure transmitter should be within -40
and 85 degrees Celsius.”
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Property with Scale and Quantification

Temperature 85°C 85

S I Input—<<> Result

am p e Property Arithmetic Number
device | Classified

Classified
C I S Represented
O Pattern "85"
Classifier Classifier— ExpressReal
3051CG Ambient Temperature Temperature Celsius "-40" "85"
CO Individual CO CO Relationship Single Property Dimension Scale ExpressReal ExpressReal

“The ambient temperature during operation of a 3051CG pressure
transmitter should be within -40 and 85 degrees Celsius.”
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Property Range

Temperature 85°C 85

Input—<<> Result
Property ‘ Arithmetic Number

— Classified
Upper B(ClaSlSlfledroperty Ringe

<> Represented
O Pattern "85"

Classifier LcnéésiﬁelfieL @J ExpressReal

- Temperature Range |, .
3051CG Ambient Temperature T -40°C — 85°C plsius
CO Individual CO CO Relationship Single | Property Range bcale
Classifier
Lower Bound Of Property Range Temperature -40°C
Classified

Property
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Property Range Restriction

Ambient Temperature

CO CO Relationship

|
Classified

Classifier

3051CG

CO Individual

—CO Possessor Property Space

Temperature Range

Ambient Temperature _4N°C — |EOC

Temperature Range
-40°C — 85°C

CO CO Relationship Property Range

Property Range

CO Indirect Property
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Model: Ambient Temperature Range

Property Quantification

Upper Bound Of Property Range B
Classified— Temperature 85°C 85
Input Result
. Property Arithmetic Number
Ambient |

Temperature Classified

Classified Represented
CO Co Re‘latlonshlp Patter "gg"
o Classifier
Classified ExpressReal
@ Classifier Classifier
Classifier Temperature Range ‘
co Property -40°C — 85°C Temperature CO Identification |
CO Individual Possessor Space Property Range Single Property Dimension Scale
CO Indirect Property Classifier Classifier
Classifier ”.40"
% ExpressReal
Classified Classified Represented
Classified— Temperature -40°C -40
Input—<> Result - -
| Lower Bound OF Property Range Property Arithmetic Number
| Property Quantification |

3051CG ambient temperature: -40°C — 85°C ‘
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OWL notation:

Template instance showing temperature range restriction

<rdl:TemperatureRangeRestrictionOfClass rdf:1D="T593292">
<p7tpl:hasRestrictedClass rdf.resource="#COI1-439112"/>
<p7tpl:hasProperty rdf:resource="http://rdl.rdIfacade.org/data# AmbientTemperature"/>
<p7tpl:hasScale rdf:resource="http://rdl.rdIfacade.org/data#DegreesCelcius"/>
<p7tpl:valUpperReal rdf.datatype="http://www.w3.0rg/2001/XMLSchema#real">
85
</p7tpl:valUpperReal>
<p7tpl:valLowerReal rdf:datatype="http://www.w3.0rg/2001/XMLSchema#real">
-45
</p7tpl.valLowerReal>
</rdl: TemperatureRangeRestrictionOfClass>
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Vision of ISO 15926
Interoperability and Life Cycle

® Started with standards for
p&ID window Dals or ot information handover between
..................... EPCs and Owners/Operators

.................. ® |Last 5-6 years focused on
ontology for Integrated
Operations

_ | ® Last 2-3 years focused on
“window [/ TTLE CAD window Operation & Maintenance and
LA integration between

Engineering and Operation &
Maintenance
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Geometry Needs and Challenges

® P&ID Documents and 3D Model representation for
Process Plants

® Integration with BIM (IFCs) and Facility Management
® Integration with GIS
® Supply Chain and Designh to Construction

® Geometry Reference Data available as Part3 (derived
from STEP Part 42) but not represented as Templates
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Geometry Special Interest Group (SIG)

® Collaboration of

T IATECH

POSC Caesar

Association
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ISO 15926 Geometry SIG

Goal: Representing ISO 15926 Part 3
Geometry Reference Data using Part 7
Template Methodology and advancing
the usage of Geometry Reference Data

SIG Kicked-Off — Mid April 2010
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Current SIG Members

® AVEVA, Bechtel, Bentley, CCC,
Noumenon, Siemens, Tecgraf

® Active Contributors:

e Darius Kanga — Bechtel, USA

e Mohammed Moubarak — CCC, Beirut
e Adrian Laud — Noumenon, UK

e Gabriel Lopes — TecGraf/PUC-Rio

e (Geiza Maria — TecGraf/PUC-Rio
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ISO 15926 Geometry SIG

Initial deliverables are:
e Geometry Template Signatures in Spreadsheet format

e Documentation of Geometry Reference Data to assist
Implementers and users

e Example usages of Geometry Reference Data

e Geometry Templates and Classes as Part 8 OWL
representation

e Geometry Reference Data hosted in a PCA/FIATECH
Sandbox exposed through a SPARQL endpoint
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rmanifald_1d rmanifold_projection =ub_metric_space parameterized_set

I

curse

; . :

non_self_intersecting_curve  self_intersecting_curve l L directed curve
finite_curwee irfinite_curse l
1 1 :
unbounded_curve bounded_curse parameterized_curve

rl

bounded_finite_curve

; l

unbounded_finite_curse Conic
L] | -
polyine  line clothioid  circular_ireolute
SR L
ellipse hyperbola parabol=
s
cirde
I . ‘i
canonically_parameterised_polyine canonically_parameterised_hyperbola b_=plime_curwe
| L
canonically_parameterised_line canonically_parameterised parsbola
- L]
canonically_parameterised_dlipse canonically_parameterised dothoid
* » " W
canonically_parameterized circle canonically_parameterised_drocular_ireeolute

Principal subclasses of curve
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rmanifold_Zd rmanifold_prajection sub_metric_space parameterised_set
surface
nion_self_intersaecting_surface =elf_intersecting_surface oriented_surfacs
bournded_surfac= unbournded_surface fimite_surface irfinite_surface

[ | Il |

bounded_finite_surface unbounded_finite_surface
ellipsoidal_surface toroidal_surface conicd _surface cylindrical_surface  plans
- l inner_degererate_toroidal_surface
pt_surface spherical_surface outer_degerenate_toroidal_suface
»

faceted plare_surface_primitive

| L B
l l parameterised surfame
trizngular_surfaze  plane_corwe:_quadrilsteral _surface |

: :

l i l l w_bounded_surface  w_unbounded_surface

surface_of_linesr_extrusion surface_curve_swept_surface

surface_of_rewvaolution fixed_reference_swept_surface l 'l

u_bounded_surface u_unbounded_surfacs

I Lol

cannonically_parameterised fixed_reference_swept_surface b_spline_surfac=

PrinciEaI subclasses of surface
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rmanifold_3d ranifold_praojection sub_metric_space parameterised_set
=olid
non_self_irtersacting_solid zelf_irtersecting_solid L l l i l
unbounded_solid bounded_saolid  finite_solid irfinite_solid parameterised_soalid
| |
swept_solid thickered_face solid bounded_finite_solid  half_spac=_salid
‘ | L : |
solid_of _linear_extrusion solid_of _rewolution =olid_primitive

surface_curve_swept_solid  axisymmetric_sdid

L 17 B F_.tll

=solid_eccentric_cone axisymrmetric_soid_primitive  solid_sllipsoid
i l » L l l faceted_solid_pri mitive
right_cincular_solid_cone =olid_torus =olid_spheana
: !
right_circular_solid_cinder l L L l
corvex_hesmhedron wedge paramid tetrahedron

| ‘ l

tapered_Hock right_angled wedge rectangular_pyranid

l

black

____________________ l ln

canonically_parameterised tetrabedron b_spline_solid

Principal subclasses of solid
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Templates for Geometry
Detailed analysis of ISO15926 Part 3 geometry primitives aiming

emplate methodology

Template Name Parent Template Rolel Name Rolel Type Rolel Value Role2 Name

Ellipse

PrimaryAxis hasObject OBJECT_WITH_SEMI_AXIS1 hasPrimaryAxis

SecondaryAxis hasObject OBJECT_WITH_SEMI_AXIS2 hasSecondaryAxis

Position hasObject OBJECT_WITH_REFERENCE_PLACEMENT hasReferencePoint
« Control poant

Template Name

BsplineCurve

Parent Template

Rolel Name

Rolel Type

Rolel Value Role2 Name

ControlPoints control_points_of b _spline_curve hasObject B_SPLINE_CURVE hasTableMetricSpacePoi
BsplineDegree degree_of b _spline_curve hasObject B_SPLINE_CURVE hasDegreeOfBSplineCurv
BsplineKnots distinct_knots_of b_spline_curve hasObject B_SPLINE_CURVE hasDistinctKnotsOfBSplin
BsplineKnotMultiplicites knot_multiplicities_of b_spline_curve [hasObject B_SPLINE_CURVE hasKnotMultiplicitiesOfB!
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Representing 2D Geometry in OWL

A globe valve symbol is broken down into a circle and a few polylines

[ x Y

. Point 1 0,034 0,686
Polyline 1

Point 2 0,034 0,302

. Point 3 0,97 0,686
Polyline 2

Point 4 0,97 0,302

Point 5 0,119 0,686

. Point 6 0,119 0,302
Polyline 3

Point 7 0,884 0,686

Point 8 0,884 0,302

Taken from 1SO15926 Part 3, all concepts necessary to define a
geometry primitive are tied together in a template signature

Classes and relationships are modeled and instantiated using Protegé
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Representing 2D Geometry in OWL

® Example: A template is used to describe a given object as a circle

Circle
Radius hasObject  |object_with_radius hasRadius metric_space_length
ReferencePointAndDirection (Position2D) [hasObject object_with_axial_reference placement [hasReferencePoint |metric_space_point [hasReferenceDirection |DIRECTION

ReferencePointAndDirecti
on (Position2D)

MetricSpacePoint

hasReferencePoint

hasObject hasReferenceDirection

Direction

Circle

Radius

hasObject

MetricSpaceLength

hasRadius
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Representing 2D Geometry in OWL

® An instance of a circle needs to be created in order to “draw” the globe

valve =TT T T T
I InstanceOfRelation I
L — — — — _ _ _
ReferencePointAndDirection
InstanceOfRelation
ReferencePoidAnd ClassificationOfRelationshio
________ Direction WithSignature
I _ | hasEnd2 s
: Circle I hasEnd1
-0 l_ -  jmememmamm - MetricSpacePoint
circer £ T ETE=E===== =

Direction

hasEnd2

InstanceOfRelation

Radius ClassificationOfRelationshio

WithSignature

hasEnd1

‘ MetricSpaceLength \
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Representing 2D Geometry in OWL

® The end resultis Part 7 & 8 compliant OWL that can be used to
interoperate P&ID geometry using Iso 15926 Templates

<!—— http://www.tecgraf.puc-
rio.br/I5015926/TemplateGeometry/Templates. owl#Instance0fRelation
Radius —-->

<owl:ObjectProperty rdf:zbout="#Instance0fRelationRadius">
<rdfs:subProperty0f rdf:resource="#InstanceOfRelation"/>
<rdfs:domain rdf:resource="#Radius"/>
<rdfs:domain>
<owl:Restriction>
<owl :onProperty
rdf:resource="http://dm.rdlfacade.org/data$hasEnd2"/>
<owl:someValuesFrom
rdf:resource="http://rdl.rdlfacade.org/data#RrR17180418724"/>
</owl:Restriction>
</rdfs:domain>
</owl:0ObjectProperty>
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summary

® |SO 15926 Reference data is implemented using
Semantic Web Technologies

® Templates Methodology simplifies the Ontology
development and is easy to use

® Geometry SIG is formed to advance usage of Geometry
Reference Data

® Geometry Templates are being developed using the
Templates Methodology
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Questions?

It’s Lunch
Timel!
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Thank Youl!!

® Contact Info
e Manoj Dharwadkar


mailto:Manoj.Dharwadkar@bentley.com
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