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Current EDRM: A Deep Dive

• Missing core metadata (extension, doc type, 
revision, facility/tag) → poor precision and recall.

• Search fatigue: users spend hours and still 
aren’t confident they found the right file.

• Firehose results: thousands of hits with 
duplicates and superseded versions mixed in.

• Version sprawl & naming chaos: no clear 
“latest” and inconsistent filenames hide the 
source of truth.
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Problem Statement

• Unlocking legacy engineering knowledge: Thousands of archived drawings and procedural 

documents remain trapped in unstructured formats, limiting access and reuse.

• Dual-pipeline AI system: A vision and language pipeline work together to extract, classify, and link 

visual and textual information.

• Concrete example: "Engineer asks 'Where are target rupture disc replacement procedures?' → system 

returns procedure doc + equipment drawings”

• Time/cost saved: "Manual search: May never find the doc → Automated: 10 seconds”

• Protection against loss of institutional knowledge

• This project used ProjectWise data from 2020 not current data in EDRM

• We need to have parent/child relationships extracted from engineering drawings to build data structures 

in PLM
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Vision Pipeline

• Three core stages
• Detection, Image Cropping, OCR

• Core information
• Parts Lists, Revisions Blocks, Drawing Numbers

• Utilizes state of the art architectures
• Yolo, LLama4
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NLP Pipeline: LLM-Based Document Analysis

• Each document is processed through a Large 
Language Model to interpret and summarize 
content.

• The model identifies document type, topic, and 
purpose (e.g., policy, procedure, report).

• Text is transformed into structured embeddings 
for semantic search and downstream tasks.

• Provides the foundation for intelligent retrieval 
and cross-domain linking.
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Unified Retrieval System

• Combines vision and language embeddings 
into a unified searchable index.

• Allows users to retrieve drawings, reports, and 
procedures through natural-language queries.

• Bridges the gap between technical diagrams 
and written policies.

• Forms the backbone of a retrieval-augmented 
decision-support platform.
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Stage 2: Parent/Child
Relationships

Automatically extract structured parts-list items from detected regions, normalize 
them, and link entries to parent drawings and related documents to enable precise 
retrieval and expert ranking.

Combine OCR output, lightweight parsing heuristics, and weak supervision (rules + 
LLM-assisted normalization) to scale extraction across ~750 drawings with human-in-
the-loop verification.
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Linking & Displaying Connected Files

• Each parsed row becomes a child entity linked to its parent drawing.

• Build a unified index (text embeddings + filters) for parts + documents.

• Enable queries like “find all drawings with Part A100” or “valves near     

Facility X.”

• Rank results by confidence + expert feedback; preview where the part 

appears.

• Surface related docs (procedures, policies) via shared parts/facility 

context.
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Impact of the Project

1. The Critical Knowledge Transfer Challenge; Accelerated Onboarding and Training

2. The Complexity Barrier – Digitizing the knowledge (cross-referencing the multitude of 
diagrams)

3. Enhanced Operational Safety and Efficiency (reduce misinterpretation risk, informed 
upgrades, faster troubleshooting, etc.)

4. Preservation of Institutional Knowledge (digital institutional memory that never retires)

5. Accelerated Innovation and Upgrade – Second Target Station (faster design decisions and 
planning)

6. Competitive Advantage for SNS vs others (position as an AI-augmented facility)

7. Scalability Beyond SNS – HFIR

8. Frontier AI Challenge with Practical Application (long-term research benefits and reputation)

9. Enabling Research Productivity (only focus on the science, let AI decipher the complex 
drawings)
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