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From documents-based approach ….
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Source: Magnus Oanes Knædal, Equinor



…to information model-based approach
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Source: Magnus Oanes Knædal, Equinor



Through life documentation for one `object’ in a 
plant  
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Adapted from IEC 81346



Manual checking still happens
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No common 

labels

No common 

units
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A shared ontology is a key enabler for change

Cameron, David B., et al. "The Digital Design Basis. Demonstrating a framework to reduce costs and improve quality in early‐phase 

design." Digital Chemical Engineering 2 (2022): 100015.

An Ontology is a collection of terms, relational expressions
and associated natural-language definitions together with one

or more formal theories designed· to capture the intended
interpretations of these definitions [ISO/IEC 21838-1]
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What is IDO?

IDO is intended for industrial data and information, to 

build vocabularies and manage asset models that 

employ reference data libraries (RDLs) and exploit 
OWL DL. 
IDO is intended for use in all life cycle phases of 

industrial assets and processes.

In scope

• Overview and principles of IDO,

• Definitions of classes and relations,

• Industrially relevant use cases,

• Re-usable representation patterns

https://rds.posccaesar.org/ontology/lis14/

IDO is part 3 in ISO/CD 23726 

IDO is managed by ISO TC184/SC 4/WG26

Project manager: Pål Rylandsholm 
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IDO’s 20 year journey to today



9

2023 was a big year

• May 2023 – New work item proposal submitted to ISO/TC 184/ SC 4 

(SC 4) by Standards Norway

• June 2023 – SC 4 assigned the standard number ISO 23726-3 to the 

proposed standard. SC 4 Resolution to launched a ballot for the 

proposal and establish a Work Group (WG 26) responsible for 

developing ISO 23726

• October 2023 – Ballot closed (12 countries - Yes, 2 - No), hence the 

project started under ISO.

• Nov 2023 – ISO AW 23726 WD (working draft) WG 26 comment 

period. 

• Jan 2024 – IDO WG26 group addressing comments from SC 4 ballot 

and WG 26 participants

• Feb 2024 – IDO WG26 and IDO community meeting in Oslo

• Next ISO TC 184 SC4 meeting in Korea in May 2024

Industry presentations
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IDO exists today and is being used in industry

Aibel Material Master Data (MMD) Ontology

• Enabled removal of more than 300,000 duplicate 

classes in the engineering data base

• Supports selection of product classes that match 

design constraints

• Supports requirements management

Refs: Aibel’s MMD Ontology, Arild Waler, 2021, https://emmc.eu/wp-content/uploads/2021/10/Waaler_MMD_ECONTO2-min.pdf

Classification and exchange of industry standards using OWL ontologies, Gervers, A., Hansen, C.Skjaeveland, MG, Ontocommons Poster, June 2023 



IDO is supported and applied in several industries
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Use cases in development  
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o UC1 – Pump with firmware (Grundfos) – published*

o UC2 - Pumpstation, (SEIIA)

o UC3 - Supply chain in chemical industry (SEIIA)

o UC4 - Asset model transformation, from UML to IDO (SEIIA)

o UC5 - Valve ontology (Aibel) 

o UC6 - FMEA,Failure Mode & Effects Analysis (UWA)

o UC7- Pump Life Cycle (Dexpi)

o * 2 page summary in ISWC publication: https://hozo.jp/ISWC2023_PD-Industry-

proc/ISWC2023_paper_418.pdf



Take valves as an example
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• Valves provide safety critical control and 

isolation functions in high hazard 

industries.

• A single facility can have 3800 valves 
with a cost of US$ 35m1.

• Specifying these 2400 different types 
of valves (and associated piping) 

involved 54 pipe specifications and 

1700 design material numbers.

• There are multiple stakeholders in the 

valve selection, installation, operation 

and maintenance life cycle.

1. Johan Sverdup drilling platform data, Gjellan,Ontology for Engineering and Procurement, IIOW 2019, Oslo

Johan Sverdup drilling platform



Motivation for the valve use case

• Quality control in the selection of each individual valve is vital.

• Engineers must ensure that

• - the valve design specification (VDS) delivers on the functional 

specification, and

• - the selected valve product is consistent with the VDS. 

• Each stakeholder (engineering organisation, facility owner, valve 

product supplier, maintenance contractor) has their own labels and 
identifiers for describing valves and their parts. 

• This lack of semantic interoperability in data exchange leads to 

quality control errors and inhibits the use of machine reasoning 
for risk management and productivity improvements.
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Example of a VDS

All the VDS for the Johan Sverdup

drilling platform are online at 

https://tr2000.equinor.com/index.jsp
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What information sources are needed to create 
a VDS?

• Specific valve type (e.g. ball valve, gate valve etc.)

• Parts of valve assembly (e.g. body, bonnet, stem)

• Valve design features (e.g. full bore/ reduced bore, top/ side entry, etc.)

• Relevant design codes (e.g. ASME B16.10, API 6D)

• Process design data (pressure and temperature, fluid type and properties, 

intended function at location)

• Geometric constraints (dimensional data)

• Material constraints and selection philosophy

• Valve product type documentation 

• Industry pressure-temperature curve data for different piping and valve classes
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Lego analogy for industrial ontologies

Each class is like a Lego brick in terms 

of dimension, number of interfaces and 

purpose.

All Lego bricks conform to a common 

specification (grammar).

Anyone can make new bricks that 

hook into existing bricks providing they 

conform to the specification.

Certain pieces are not meant to 

connect to other pieces when making 

engineered systems, this will be 

obvious when you ‘run the reasoner’.

We can build ‘projects’ much quicker 

by using the Lego that already exists.



Questions?
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“IDO seems like it can help to transform the industry, I can see how it could improve our

workflows but how do we get started?”

“What technical capabilities do we need to build and how do we build them?”

“How can we bring our engineers along?”

“How ready is this?” 

“How do I learn more and get involved?”

“What training is available?”



Value proposition for IDO
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Improve productivity Scalable

Reproducible Standardised



Thank you
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Contact details for more information
• Pal.Rylandsholm@dnv.com
• ldb@posccaesar.org
• Melinda.Hodkiewicz@uwa.edu.au


