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This is Aibel



We deliver the full scope of services
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What we do

Maintenance & Modifications Field Development Modifications and Yard Services

Offshore Wind



How we use semantic technology

• Offshore plants must be engineered to comply with 
complex government regulations, customer 
requirements, engineering standards, and company 
best-practices

• Aibel is contractually obliged to ensure that every 
applicable requirement is fulfilled

• Standards and regulations are provided in document 
form – requires substantial manual effort by specialized 
and experienced engineers to interpret, apply, and verify

Aibel uses Semantic Technology to provide their engineers 
with computer support in application of complex 
requirements in the engineering and construction process



Material definitions for design 
and procurement

• When engineering an offshore plant, different 
requirements apply to different parts

• CAD design of a specific process line or a specific 
part of the plant structure must only use 
components which adhere to the applicable set of 
requirements

• When procuring components, it must be assured 
that the supplier delivers according to the applicable 
set of requirements

Aibel’s Material Master Database (MMD) provides 
quality-controlled material catalogs to our EPCI 
projects, containing only valid components



Material Master Database (MMD)

• Aibel’s Industrial Engineering Ontology, material database, 
and accompanying information system

• Provides Aibel’s EPCI projects with high-quality material 
catalogs for Piping, Valves, and Structural

• The MMD ontology:

• builds on W3C Standards: RDF, SPARQL, OWL

• uses the Industrial Data Ontology (IDO) as upper ontology

• incorporates «OWL-ified» engineering standards: ASTM, 
ASME, API, NORSOK, ++

• contains >300.000 classes, many with rich axiom sets

• Uses semantic reasoning and executable rules to validate 
ontologies, create project specifications, automatically build 
validated material catalogs, and eliminate duplicate 
definitions



Example: Piping Class Sheet (PCS)

• Piping Class Sheets (PCS) can be precisely described in the MMD 
ontology language:

• Pressure/temperature curves, pipe size tables, pipe element tables 
with geometry and Material Data Sheets (MDS)

• The referred Dimension Standards are all modelled in MMD

• Machine interpretable representation allows for building the 
material catalog for a PCS using semantic reasoning

Equinor TR2000 Piping Class Sheet (PCS) 

MMD ontology: ASME B16.5 Flange NPS 2 CL1500 WN RTJ
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Business value

• Improved quality of material catalogs in 3D CAD 
design – fewer cases of use of incorrect 
components

• Improved quality of generated Isometric Drawings

• Improved quality of procurement process – fewer 
cases of ordering/delivery of incorrect components 
to the yard

• Improved re-use of stock items between projects 
(due better item descriptions and elimination of 
duplicate identifiers)



What we have learned

• Developing and maintaining a large and detailed 
industrial ontology is costly and time-consuming

• Software stack was (is?) partially immature and/or 
incomplete

• Graph stores, OWL reasoners, collaborative ontology 
authoring tools

• QA procedures are essential!

• Handling combinatorial complexity: generate by need
(in a controlled way) rather than up-front

• Scalability issues: often a long way from Semantic 
Technology standards to viable commercial solutions



Ideas for the future – Aibel

• Provide semantic engineering data in an earlier 
phase of engineering projects

• Systems Engineering

• Piping & Instrumentation Diagrams (P&ID)

• Increase utilization of existing MMD semantic data 
internally

• Example: Automatically apply HS Codes with 
semantic reasoning

• Improve MMD ontology maintenance process & 
software tools



Ideas for the future – energy 
industry

• Make Engineering Standards available as ontologies 
(or at least as structured data!)

• Open vs. proprietary standards, IP rights

• Cooperate on common semantic information 
models and data exchange formats
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