
Machine Learning 
for Pipeline Risk

Overview & Panel Discussion



Machine Learning for Risk

• AI & Machine Learning

• Risk Use Case

• Panel Discussion
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Big Picture – LLM’s

Truth Converted to Tokens

Training Data Learns (Weights) this Sequence

Human Enters “Truth”



Big Picture – LLM’s

Human Asks Question

LLM Returns “Best” Response based on Context & Weights



Big Picture – LLM’s & Data Stores

LLM Returns Code to Apply to 

Data Sets

Code Requires Function Inputs, 

Review and Verification by 

Human or System

Human Requests Code to Apply to 

Data Store since Data Stores are not 

Tokenized for Learning



Big Picture - Machine Learning (ML)
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Learning Methods
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Learning Tasks

Classification

Regression

Time Series

• Probability of Cracking

• Probability of Third-Party Damage

• Probability of Pipe Manufacturer

• Prediction of Corrosion Growth Rates

• Prediction of Inspection Costs

• Simulation of Deterministic Results

• Prediction of CP Readings

• Prediction of Ground Bed Life

• Simulation of Seasonal Patterns



Common Questions

• Are Machine Learned Models an Improvement Over Deterministic Models?

• Do I have Enough of the Right Data?

• Are Patterns Inferential or Predictive? What’s the Difference?

• Does the Model Meet Domain Expert Review?

• What Assets can I Apply the Learned Model?

• Is Performance Acceptable for Production Use?



Third Party 
Damage Risk



Training Data

• Hits & Near-Misses

• One-Calls

• Pipe Properties

• Depth Cover

• Activity

• Land-Use

• Crossings

• Structures

• Patrol

• Public Awareness

Hits, Near Misses, 

Violations
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Learned Model 
Classification Performance

Metrics

▪ Accuracy

▪ Sensitivity

▪ Specificity

▪ AUC

Candidate Model Performance

Candidate Model ROC’s

Model

▪ Xgboost Method

▪ 2000 Trees

▪ 5 Depth

▪ 2 Min Obs

▪ .0001 Loss



Learned Model – Global Weights
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Model Application & Explanation
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Mean

Outliers

Third Party Probability by Pipe Segment
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Machine Learned Results QRA Monetized Risk

Probability of Third-Party Damage Monetized Carried Risk by Pipeline
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QRA
• Consider resistance (pipe WT, toughness)

• Normalize to incident distributions (P50\P99)

Monetized Risk

Time Independent Threats



Summary
MachM

Machine Learning has an Important Role in Risk

• Leverage Existing Data 

• Find Actionable Patterns based on Actual Observations

• Validate & Explain Prediction Results

• Align with AI Technology Progression & Adoption



Panel Discussion
MachM

• Michael Gloven, President, Pipeline-Risk (PLR)

• Victor Anisi, phd Candidate, Colorado School of Mines

• Joel Bassani, 

• Syed Aijaz,  Pipeline Integrity Engineer, TC Energy

http://www.pipeline-risk.com/
http://www.pipeline-risk.com/
http://www.pipeline-risk.com/


Thank You
Michael Gloven, PE
michaelgloven@pipeline-risk.com


	Slide 1: Machine Learning  for Pipeline Risk
	Slide 2: Machine Learning for Risk
	Slide 3: Big Picture
	Slide 4: Big Picture – LLM’s
	Slide 5: Big Picture – LLM’s
	Slide 6: Big Picture – LLM’s & Data Stores
	Slide 7: Big Picture - Machine Learning (ML)
	Slide 8: Learning Methods
	Slide 9: Learning Tasks
	Slide 10
	Slide 11: Third Party Damage Risk
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Summary
	Slide 20: Panel Discussion
	Slide 21: Thank You

