Semantic Knowledge Graphs and Ontologies at TotalEnergies
Use Case Showcase
This showcase expands the executive deck into three concrete scenarios. Each scenario explains the current situation, the semantic knowledge graph (SKG) contribution, the operational change, and the benefits to validate.
The examples are designed for management discussion. Quantified benefits are framed as validation hypotheses until the LifeX scope, source systems, baseline effort, and target decision outputs are confirmed.
Executive View
The executive deck positions LifeX as the first production focal point for the TotalEnergies Semantic Framework (TSF) and SousLeSens because it combines high-value FPSO assets, fragmented evidence, cross-FPSO comparison needs, and direct CAPEX / OPEX decisions.
The showcase focuses on three scenarios:
Scenario 1: LifeX inspection evidence to investment decision.
Scenario 2: TSF semantic control layer across Cognite, Collibra, Fabric, Power BI, and operational systems.
Scenario 3: AI-assisted decision support grounded in governed semantics.
Key Terms Used
TSF: TotalEnergies Semantic Framework, the governed semantic foundation for industrial concepts, rules, mappings, and standards alignment.
SousLeSens: open-source ontology management and graph exploration platform financed by TotalEnergies.
SKG: semantic knowledge graph, a graph that connects data to formal meaning, rules, and provenance.
BFO: Basic Formal Ontology, an ISO top-level ontology used to model entities, processes, qualities, information, and impacts consistently.
IOF: Industrial Ontologies Foundry, an industrial ontology initiative used as a reference point for interoperable manufacturing and engineering concepts.
Scenario 1: LifeX Inspection Evidence To Investment Decision
Management Question
Which FPSO assets, equipment families, or tags are degrading faster than expected, and what does this change in the LifeX investment plan?
Current Situation
LifeX combines a long asset life-extension horizon with fragmented operational evidence. Inspection observations, technical documents, work orders, notifications, costs, planning data, Excel files, dashboards, and reports all contribute to the decision, but they are hard to navigate as one coherent decision chain.
In the current workflow, an inspection finding can move through field notes, photos, emails, Excel, Alteryx, Power BI, and a management memo. The business question then becomes hard to answer at decision speed: which similar equipment exists on Dalia, Pazflor, Girassol, or CLOV, and what should change in the plan?
With SKG
The LifeX semantic graph connects the operational evidence to governed meaning:
Inspection observation: photo, report, PDF, field note.
Equipment or functional location: TSF concept aligned to BFO / IOF.
Work order or notification: SAP, JCDB, or other operational systems.
Technical documentation: engineering records and document repositories.
Cost, risk, and schedule: CAPEX / OPEX / integrity impact.
Decision rationale: traceable link from field evidence to management recommendation.
This turns a local observation into a reusable comparison pattern across FPSOs, even when equipment tags or naming conventions differ.
Before / After
Before:
Similar equipment checks depend on manual reconciliation.
Analysts spend time aligning tags, documents, inspection records, and dashboard outputs.
The path from observation to Investment-ready rationale is difficult to audit.
Lessons from one FPSO can remain local.
With SKG:
Inspection observations become semantic events linked to equipment, conditions, rules, and impacts.
Similar equipment patterns can be found across FPSOs through shared concepts rather than tag names alone.
Investment decisions can be traced from observation to concept, rule, risk, cost, and recommendation.
Reusable patterns support learning from one FPSO to the next.
Benefits To Validate
The LifeX investment plan is a high-value decision cycle. The working value hypothesis is that better detection of similar degradation patterns and stronger investment rationale can reduce both over-investment and under-maintenance risk.
Benefits to validate:
Reduce COMEX preparation from days to hours for targeted decision packages.
Reduce manual reconciliation effort across inspection evidence, dashboards, and reports.
Identify cross-FPSO similar equipment patterns earlier.
Improve traceability from field evidence to CAPEX / OPEX decision.
Use the scenario estimate as a value range: a 2-5% improvement on a $2B LifeX plan would represent $40-100M in avoided over-investment or under-maintenance risk.
Measures Of Success
Number of LifeX decision questions answered through the graph.
Number of FPSOs included in reusable comparison patterns.
Percentage of priority equipment families / tags mapped to governed concepts.
Time required to prepare a management decision package.
Percentage of COMEX recommendations with a traceable evidence chain.
Validation Focus
TSF, LifeX operational owners, and platform owners should validate the first signed decision questions, the initial equipment scope, the source systems, and the management output format.
Scenario 2: Semantic Control Layer Across Platforms
Management Question
How can TotalEnergies keep Cognite, Collibra, Fabric, Power BI, Alteryx, and operational applications aligned around the same business meaning?
Current Situation
Each platform can add value in its own layer:
Cognite contextualizes industrial data and operational graphs.
Collibra supports data catalog, lineage, and governance.
Fabric and Power BI support analytics and reporting.
Alteryx supports data preparation workflows.
Operational applications remain the systems of record for work, assets, inspections, planning, and documents.
The friction appears when each platform carries its own vocabulary. The same equipment, event, document, cost, risk, or degradation pattern can be represented differently across systems.
With SKG
TSF and SousLeSens act as the semantic control layer. They provide governed definitions, equipment classes, process models, mappings, rules, standards links, and evidence structures that platforms can consume.
The operational data can remain in source systems. The SKG stores governed semantics, identifiers, mappings, rules, curated graph data, and evidence links. Federated queries translate decision terms into source-specific identifiers and fields, reach the relevant APIs or query endpoints, and return results with provenance.
Before / After
Before:
Cognite, Collibra, Fabric, dashboards, and operational systems may use different definitions for similar business concepts.
Data products require repeated mapping work.
Governance and reporting can remain disconnected from process meaning.
Platform discussions risk becoming tool comparisons instead of decision architecture.
With SKG:
TSF provides shared concepts and mappings that each platform can consume.
Cognite can align operational graph objects to governed equipment classes.
Collibra can catalog data products with TSF concept references.
Fabric and Power BI can consume decision-ready outputs with traceable definitions.
AI agents and analytics workflows can use the same governed meaning.
Benefits To Validate
This scenario should be measured through reuse and drift reduction rather than headline financial ROI alone.
Benefits to validate:
Reduce duplicate concept mapping across platforms.
Increase reuse of one governed definition across multiple tools.
Reduce ambiguity in dashboard and data product definitions.
Improve auditability of decision outputs.
Lower vendor lock-in by keeping core industrial meaning under TotalEnergies governance.
Measures Of Success
Number of TSF concepts consumed by Cognite, Collibra, Fabric, or Power BI.
Percentage of priority LifeX data products linked to governed concepts.
Number of duplicated mappings retired or consolidated.
Number of semantic drift issues identified and resolved.
Number of decision outputs with provenance across source systems.
Validation Focus
The first integration target should be narrow: LifeX-relevant equipment classes, tags, inspection events, work orders, and management outputs. Platform teams should agree which semantic mappings are consumed first and how versioning is governed.
Scenario 3: AI-Assisted Decision Support Grounded In Semantics
Management Question
How can TotalEnergies use AI agents in mission-critical operations while keeping answers grounded, explainable, and auditable?
Current Situation
AI and search tools can read documents, retrieve similar text, and generate plausible answers. The risk is that operational terms remain ambiguous. A model may find a relevant paragraph while still missing the governed definition, applicable rule, equipment context, or downstream business impact.
For LifeX, this matters because decision support requires more than document retrieval. The answer must connect field evidence to equipment, standards, maintenance history, cost, safety, production, risk, and management rationale.
With SKG
An AI agent can use the semantic graph as a governed context layer. It can understand:
What type of equipment is involved.
Which process or event happened.
Which standards, rules, or thresholds apply.
Which source systems contain evidence.
Which business impact is at stake.
Which provenance supports the answer.
The agent still uses operational data and documents, but its answer is grounded in the semantic control layer.
Before / After
Before:
AI answers depend heavily on retrieved text fragments.
Business rules can remain buried in documents, spreadsheets, and local practices.
Similarity between equipment or events is hard to prove when naming conventions differ.
Decision makers must manually check whether the answer is grounded.
With SKG:
AI agents can route questions through governed concepts and source mappings.
Answers can include links to evidence, rules, affected equipment, and decision rationale.
The same semantic model supports dashboards, reports, and AI workflows.
Auditability becomes part of the answer rather than a separate manual check.
Benefits To Validate
This scenario should be validated through answer quality, auditability, and rework reduction.
Benefits to validate:
Increase the share of AI-assisted answers that include provenance.
Reduce unsupported or ambiguous recommendations in mission-critical workflows.
Reduce repeated prompt engineering and local taxonomy work.
Improve acceptance of AI outputs by operational and management users.
Reduce remediation effort by grounding AI agents in governed concepts, rules, and source evidence.
Measures Of Success
Percentage of AI answers with explicit provenance.
Percentage of answers linked to TSF concepts and source system evidence.
Number of decision questions an AI agent can route through the semantic layer.
Reduction in manual checks required before using an AI-assisted answer.
User acceptance rate for AI-assisted decision packages.
Validation Focus
The first AI scenario should stay close to LifeX. A practical target is an advisory assistant that helps prepare a decision package by retrieving evidence, mapping it to equipment concepts, identifying similar cases, and showing the trace from observation to recommendation.
Implementation Sequence
Step 1: Agree The First Decision Questions
Confirm the LifeX questions that matter for management:
Which FPSO assets, equipment families, or tags are degrading faster than expected?
What is the impact on the LifeX investment plan, maintenance schedule, and risk profile?
Which decision reduces risk while avoiding over-investment, and how can it be justified?
Step 2: Select A Narrow Operational Scope
Start with one FPSO, one or two priority equipment families / tag patterns, one inspection workflow, and one management output. The objective is to prove the chain from evidence to decision, then scale.
Step 3: Build The LifeX Semantic Data Product
Package the reusable assets:
Concepts and definitions.
Equipment classes, tags, and functional locations.
Source mappings.
Inspection and maintenance evidence links.
Rules, thresholds, and standards references.
Query services or APIs.
Decision outputs and provenance.
Step 4: Wire The Semantic Output To Platforms
Expose the LifeX semantic data product to the platform ecosystem, starting with the tools already used in the LifeX workflow. Cognite, Collibra, Fabric, Power BI, Alteryx, operational applications, and AI agents should consume the governed meaning rather than recreate it.
Step 5: Measure, Package, And Scale
Measure the benefit through decision preparation time, reusable mappings, evidence traceability, cross-FPSO pattern discovery, and reduced semantic drift. Once validated, the same approach can be reused for other mission-critical processes.
Client-Ready Takeaway
The use case is to turn fragmented operational evidence into faster, traceable, reusable management decisions.
LifeX is the right first showcase because the decision cycle is concrete, the sources are fragmented, the assets are valuable, and the business impact is visible.
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