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The READI JIP

Shaping the future of digital requirements and information flow in the oil and gas value chain
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The need for better requirements management

Current work processes are manual, inefficient, and costly.

REQUIREMENTS ENGINEERING INFORMATION VALUE ASSETS PRODUCED LIFE-CYCLE VALUE

FUNCTIONAL

g:_t__\ DESIGN
B rerert) g % DOCUMENTATION]|
= @ FABRICATION /
%\ Ay =\ IZSN OPERATION

= - Document-centric format limits I . o
= combuter-alded analvtics Hand-over information is
P y non-standard and hard

EL_P; Iﬁl ;,i

VERIFICATION -
STANDARDS o =

|

i

i

T
Etm”i;‘

GOVERNMENTAL Deviations from requirements to keep up-to-date
rman leads to quality cost

=

Manual process is time consuming
and error prone




Existing resources and related initiatives

READI is one of several ongoing O&G digitalisation projects using ontologies.

ISO 15926 widely accepted in O&G
Part 14 built for OWL DL and automated reasoning

PCA, CFIHOS, DEXPI reference data libraries

ISO/IEC 81346 — functional/physical/locational breakdown of assets,
adapted for ontologies and O&G in READI

Reified Requirements Ontology — representation convention
Unit of measure ontologies, including QUDT.org

OMG ontologies for countries and languages

FIBO for organisations

SKOS, PROV-O, etc., from W3C

READI =



Ontology patterns with OTTR: give meaning to data

OWL is akin to an assembly language for ontologies.
OTTR provides a template language for facts at domain-specialist granularity.
Apply templates to lift data into a common ontology language.

‘ 0-owl-ma:

http:/ftpl.ottr.xyz/owl/macro/0.1/
_ — [ 0-owl-ma:ClassPartition |
‘ http://tpl.ottr.xyz/owl/axiom/0.1/ ID \
rstr: o-owl-dec: | ax:EquivObjectUnionOf |
http://tpl.ottr.xyz/owl/restriction/0.1/ http://tpl.ottr.xyz/owl/declaration/0.1/

o-owl-ut: o-rdfs: .. .
hnp_mp|,om,xyyow|,m|,o.1/|:>\ |hm;mp|,om,xyz/,dfs,o,y | ax:DisjointClasses | | rstr:ObjectUnionOf |

o-rdf:
http://tpl.ottr.xyz/rdf/0.1/

o-owl-ut: Typ edLlstReIatlon | | ax:EquivalentClass |

| o-owl-ut: LlstReIatmo rdf: Type
\T ottr:Triple

ottr:
http://ns.ottr.xyz/0.4/



ottr.xyz/

READI representation of requirements

Requirements are normative. Where a is an organization, and A and B are
classes, a requirement has the form,

a requires that: everyAisa B

OWL DL lacks normative reasoning
Capture requirements as reified normative propositions
READI applies the Reified Requirements Ontology

Approximate reified requirements with OWL axioms to obtain useful
quality checks from OWL reasoning.

semantically equivalent requirements — duplicates
superfluous requirements — one is strictly stronger

Precise and consistent requirements means improved quality and
reduced cost
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https://w3id.org/requirement-ontology/ontology/core

READI digital requirements service

There is a range of technologies available. Assemble them the right way.

OWL: Enable large, consistent multidomain vocabularies
RDF endpoints and Linked Data: Disseminate the agreed conventions

Cloud applications with SQL backend: Established practice for services




READI adopted in current capital projects

NOA and KRAFLA: Largest new projects on Norwegian Continental Shelf
Around €5B investment (CAPEX)

More efficient field development

More efficient operations, from 2026/2027
Requirements management

Shared asset models, built on ontology-based, machine-readable industry standards

Considerable interest across the power industry, including wind energy
(offshore and onshore), grid operators, hydropower

READI contributes to transforming the industry for “intelligent data”
ISO/IEC 81346




Information Modelling Framework: Semantic asset models

Product:
e.g. centrifugal pump

Type

TS design code

Object model:

Object ID

r 2
Function:
e.g move fluid Enterprise systems:
: - Vo e SAP, Comos, Aveva, TC
Location:
eg PO1-12
1’. o 7
‘;’:}ﬁr 1 hazardous area // el —_ s e ..“-
\ her ""fz'ffd area  J 14 — ) e 7|
= =18
. S - - e 3
2 s Bi<33a
= J - —A =
Requirements: T, e , coboses [P) gl T 1 90
Decumentation reg's D table > . = '“ £ T . S
Design codes S — ’ — T o
Faclity requirements

Domain requirements




READI applied to asset models

A digital twin of an industrial asset can be checked for conformance with
requirements, using automated reasoning.

The NOA and KRAFLA
projects are developing
asset models based on

ISO 15926-14 and
ISO/IEC 81346
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Resources for further exploration

READI: https://readi-jip.org/
Presentations

Webinar recordings
ISO/IEC 81346 Reference Designation System for Oil and Gas

Reified Requirements ontology:
https://w3id.org/requirement-ontology/ontology/core

OTTR: https://www.ottr.xyz/
Specifications
Software
Primer
Tutorials
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for errors in work processes and of critical business
information exchange processes and design

r’B Bringing the R
oil and gas ~ . forimproved cost efficiency
&J industry together P\QP\ and safety

Share practises and requirements % Reducing complexity and risk Enabling the automation

READI contact information Contact the author

Project manager: Erik @stby, DNV GL Johan W. Kluwer: johan.wilhelm.kluewer@dnv.com
E-mail: Erik.Ostby@dnv.com

Mobile: +47 906 74 106

www.readi.com
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