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The Big Idea

AI can accelerate the adoption of a Digital Thread that enables 

the flow of data from suppliers into a utility’s system of record 

without requiring IT transformations by using AI agents with 

industry standards and ontologies to convert unstructured 

analog data into structured digital datasets



Digital Thread

● Utilities need high quality accurate asset data in systems of 

record

○ Existing use cases - engineering, compliance, operations

○ New use cases - AI, analytics, augmented reality, drones

● Current workflows often involve manual interpretation and 

transcription, especially when receiving data from third parties

● We need a Digital Thread that enables the flow of data from 

suppliers to utilities in a digital, standardized format 



Digital Thread Asset Traceability Use Cases

● MTR verification during intake

○ “We waste so much time chasing MTRs”

● Weld procedure verification

● Pressure test verification

● MAOP and TVC verification during project close-out

○ “We spend days combing through MTRs”

● Ensuring fabrications were constructed according to standards and 

specifications

○ “This is where most of our verification problems are”

● Getting certification and test data into systems of record

● Linking inspection results to the correct asset

● Addressing recalls and systemic performance issues



Unstructured        Structured Data

● Many workflows between utilities and suppliers (service 

providers and manufacturers) still transfer analog data in an 

unstructured format 

○ Spec sheets, test reports, fabrication reports, quality 

inspection reports, as-built drawings, print lines, nameplates

○ Variable formats and terminology

● Unstructured data requires human interpretation, transcription, 

and manual data entry into systems of record

● AI can convert unstructured data into structured data



Industry Standard Data Models

● An AI-enabled Digital Thread needs industry 

standard data models!

● Some standards describe data models in general 

terms with a list of mandatory requirements, but do 

not provide a real data model

● API 5L and RP 5MT

○ API 5L provides a list of required attributes in an MTR

○ API 5MT provides a digital data model for MTRs

○ MTR ontology for AI



Probabilistic vs Deterministic

● LLMs are probabilistic - resulting in hallucinations and unpredictable output

● An ontology constrains an LLM’s behavior by anchoring it to verifiable 

structures and rules

○ wall thickness is always a number, usually measured in inches or mm, but 

sometimes described as a schedule

● LLMs with an ontology can use structured relationships to produce answers 

instead of “guessing”

● LLMs with an ontology are more deterministic, predictable, and auditable



Ontologies and Knowledge Graphs

● Ontology

○ Formal, structured representation of knowledge 

within a domain - vocabulary, concepts, and 

relationships

○ Provides a common vocabulary and enables 

semantic mapping (Outside Diameter = Pipe OD = 

OD = Size)

○ Acts as the “schema” that AI uses to interpret, 

organize and reason with unstructured data

● Knowledge Graph

○ Specific implementation of an ontology using data 

from various sources



MTR Example

● Ontology provides an industry standard dictionary of MTR terms and relationships

○ Pipe has a diameter and a material grade

○ Diameter = OD = Outside Diameter = Size

● Knowledge Graph links heat numbers to materials in an engineering drawing

○ Heat number 123456 is linked to pipe #12 in engineering drawing 5

● Computer Vision extracts data from an MTR

○ Heat numbers, chemical composition, mechanical tests, manufacturer data

● Trained AI makes sense of human language within the MTR

○ Understands that “passed test on 2/5” means that the pipe passed the hydrostatic pressure test on February 5, 2024 

●   Trained AI converts industry jargon into defined data attributes

○ Convert a product description “5L 16.000 0.500 82.85# X52 HFW/ERW” into specific attributes



Locusview R&D

● Converting traditional test reports into digital datasets

○ MTRs into API 5MT compliant datasets

○ Certificates of Compliance

○ Assembly/fabrication closing packets

● Extracting key attributes from images 

○ Nameplates

○ Fabrication reports

○ Pressure test charts

○ Digital interfaces



OCR

Optical Character Recognition (OCR)



Trained AI Model

NER



Optical Character Recognition (OCR)

OCR



Trained AI Model

NER



Implementation

● Software Releases

● Q3 2025 – TRACE for MTR/COC upload and real-time verification

● Q4 2025 – AI data extraction (basic traceability attributes for field verification)

● Q1 2026 – AI data extraction (full dataset for automated compliance verification)

● Implementation

● Q4 2025 – pilot project

● Q2 2026 – production implementation



Other Use Cases

● Converting legacy sketches, notes, and forms into digital datasets 

that can be consumed by systems of record and analytical tools

● Converting sensor data from fusion machines, bore profiles, and 

pressure tests

● Extract dimension lines from pictures



Now possible . . . 

● AI is able to cost-effectively create niche agents to solve 

industry specific problems like linking COCs and NDT 

records to an engineering drawing 

● Reduce the burden of implementation on suppliers and 

utilities by using AI to create agents to automate 

compliance with industry standards

● But, AI tools must be integrated into an end-to-end 

workflow with integrations to upstream and downstream 

systems



Summary

● Utilities need to have high quality asset data in systems of record for existing use cases as 

well as future use cases 

● A Digital Thread enables the flow of data from supplies into utility’s systems of record 

without manual data transfer

● AI can accelerate the Digital Thread by converting unstructured data into structured data, 

even for niche use cases

● Industry standard data models, together with ontologies and knowledge graphs, can 

improve the accuracy and reliability of AI agents

● AI can reduce the burden of implementing the Digital Thread for both suppliers and utilities

● AI must be integrated into end-to-end workflows to truly provide value
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