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Presentation Outline

▪ Integrity Engineering Challenges at 

time of large data

▪ Developing a Machine Learning tool for 

Pipeline Integrity

▪ Case Studies and Benefits

▪ Q&A
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21st Century Integrity Engineer’s Challenges

Limited Resources to 

continuously monitor 
pipeline conditions

Current pipeline 

integrity analysis is 
inaccurate because it 
doesn’t use all of the 

information and data 
available

Increased risk of 
failure because 

analysis can take 
months

Integrity 
assessments 

are vendor driven, 
making it difficult 
to access pipeline 

data

New pipeline data isn’t 
correlated effectively 
with past inspection 
data, increasing the 
uncertainty and cost
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Machine Learning

Machine learning is a field of computer science that use 

statistical techniques to learn and predict ‘events’ based on 

pattern recognition
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Compliance + P&M
• Immediate, 60 Day, 

180 Day
•Company  12-month

•Data Driv en –

growth, pattern, 

threats 
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Ingestion Algorithm

• Bayesian classifier trained on data from over 5,000 ILI reports, 50 

million anomaly indications

• Interpret ILI vendor report format and normalize into structured 

dataset & schema

• Extract semantic meaning of vendor anomaly type & comment 
information into a standardized alias taxonomy
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Ingestion Algorithm
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Ingestion Algorithm
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Ingestion Algorithm- Weld Alignment
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Ingestion Algorithm- Reverse Pigging
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Cognitive Learning

• Industry-leading alignment and anomaly 

matching algorithm provides spatially 
normalized representation of ILI geometry

• Pit-to-pit corrosion growth model based 
on alignment of the complete 

measurement history of every reported 
anomaly

Cognitive Learning

Alignment

Interacting Threats Pattern Detection

Future Algorithms

PODS / CIM (ILI)

PFCA (Log Secant & 

MAT-8)
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Cognitive Learning

• Interacting Threats detection algorithms 

allow integration of data from multiple 
tool runs & technologies

• Pattern Detection algorithms based on 
input from subject matter experts and 

data science analysis identify patterns of 
external corrosion which can indicate 
potential coating failure or internal 

corrosion requiring chemical mitigation

Cognitive Learning

Alignment

Interacting Threats Pattern Detection

Future Algorithms

PODS / CIM (ILI)

PFCA (Log Secant & 

MAT-8)
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Corrosion Growth Rate Calculations

▪ Pit to Pit Measurement

▪ The best method for determining 
corrosion rates is by directly 

comparing measured wall thickness 
changes after a known time interval.

▪ Half Life calculation

▪ Measuring the corrosion rate of the 
material and manage future 

inspection based on the worst case 
half life established at each location.

▪ One Size fit all – flat/default rate

▪ The least accurate method is by 
using a default rate
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Data Alignment – Feature Lineage
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Business Intelligence

▪ Business Intelligence platform based on 

integrated integrity data system and 
algorithmic insights

▪ Leverage data from ILI, CP survey, GIS, 
and dig site to drive operational 

efficiency, improve decision-making, 
enable predictive maintenance, and 
forecasting

▪ Shift operators from reporting & 
responding to analysing & predicting

Bus iness Intelligence

Threat Monitoring

Dig Site
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Business Intelligence
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Identify Changes in Pattern
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Business Intelligence
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Business Intelligence – Growth by Joint



20

March 2-5,  2021 | PRCI Virtua l  Research Exchange 

Spiral welded Pip - Pattern



21

March 2-5,  2021 | PRCI Virtua l  Research Exchange 

Field Joint
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Defective line pipe
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Fitness For Service and Repair
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Fitness For Service and Repair
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FFS Set Up – CGA Pit to Pit
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FFS Set Up – > 200 Conditions
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Fitness For Service and Repair
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Fitness For Service and Repair



29

March 2-5,  2021 | PRCI Virtua l  Research Exchange 

Fitness For Service and Repair
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Validation of the model
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Comparison of Cost 
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Why a large difference?

▪ CIM’s estimated cost of maintenance in 5 years is 3-5 

times less than the existing strategy depending on 
the pressure.

▪ What Operator predicted as cost in the next 5 years 
is 75% higher than what CIM predicted for the next 

10 years. 

▪ They also had to rerun ILI in the next 5 years as 

managing the number of dig ups was not financially 
viable. 

▪ Our assessment showed that they don’t need to run 
an ILI in the next 5 years.
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Corrosion Growth Rate Calculations
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Regulatory Compliance

▪ Regulatory Compliance per System ($)

▪ Currently – $255.78/system 

▪ 60 hours – 1 audit/year

▪ 346 hours to produce the PHMSA 

F&G

▪ OBS customers (avg) – $43,103*

▪ Potential savings – 406 * $63/hour = 

$25,578

▪ How can CIM help 

▪ Automatic generation of PHMSA 

F&G, Yearly, etc. 

▪ Shorter duration and less resources 

required per audit
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Regulatory Compliance
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PHMSA Yearly
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Other Inspections / ACVG DCVG/ CIPS/ CP 
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Conclusion

▪ Review all the anomaly and Review all the anomaly and feature data on your entire pipeline 

system.

▪ Gather insights from interacting threats and pattern detection, rather than relying on single data 

points.

▪ Identifying Internal corrosion as a threat

Digitally transform IMP Interacting threats
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Conclusion

▪ Pit to pit measurement offers a much more accurate results 

▪ Elevate your confidence regarding integrity excavations. 

▪ Reduce the overall number of digs while making sure you dig in the right spot every time.

▪ Gain visibility into the entire pipeline—bubble up and drill down into the finest level of detail.

Confident excavations
Comprehensive visibility
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QA&
Hossein Khalilpasha , PhD , FIEAust

Principal Integrity Engineer – Asset Integrity Lead
m +61 473 397 559 
e hossein.khalilpasha@advisian.com

Tim Edward

President – OneBridgeSolutions
m 587.416.6487
e tedward@onebridgesolutions.com 

mailto:hossein.khalilpasha@advisian.com

