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Presentation Outline

• Background
• Machine Learning
• Northern Trunkline
• Discussion on Assessments and Outcome
• Conclusion



Background

Getting your Data Together - Machine Learning for Pipeline Integrity 3

RISK

Impact
Pr

ob
ab

ili
ty Risk is correlation of 

• Probability of occurring 
• Consequences/Impact.

Quality Data           Accurate Probability

Reference Public image library of Nord Stream AG

Modern Inspection techniques 
provides a significant amount of 
quality data

Risk 
Quantifying Risk

The industry utilises 
less than 5% of the 

collected data

Limited Resources

assessments are 
vendor driven, 

New data isn’t 
correlated 
effectively with 
past data

In 20th Century, we invented 
machine to collect the data, 
in 21st Century we can train 
new generation to analyse 

the data

Challenge Consequence Modern Solution

https://www.atriainnovation.com/en/machine-learning-in-industry/



What is Machine Learning?

• Machine learning is a field of computer science 
that use statistical techniques to learn and 
predict ‘events’ based on pattern recognition

• It has been applied to:

• Finance Industry

• Health Industry

• Supply Change

Reference : Artificial Intelligence vs. Machine Learning vs. Deep Learning , Artem Oppermann, Link
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https://towardsdatascience.com/artificial-intelligence-vs-machine-learning-vs-deep-learning-2210ba8cc4ac


Application of Machine Learning to Pipelines – Cognitive 
Integrity Management 
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Compliance + P&M • Immediate, 60 Day, 
180 Day

• Company 12-month
• Data Driven – growth, 
pattern, threats 
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What does Machine do for us?

• Align multiple inspection reports to calculate 
growth rate on anomaly level.
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Align Multiple Inspections

2007 
EMAT

2012 
MFL A

2017
MFL C

2022 
MFL 

Combo

Automatic alignment of reverse pigged inspection

Identification of patterns in Spiral welded pipes



A case Study
Northern Trunk Line
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Pipeline Details

Pilot Study

Pipeline Length 171 Km

Pipeline Nominal Diameter 20”

Pipeline Segments L3, L7 and L8

Pipeline Total Length (Km) 171

Pipeline ILI History 1998       ROSEN

2008       ROSEN

2018       BHGE 



Summary of Anomalies in One Snapshot – Traditional 

• Statistical distribution of 
anomalies.

• Confusing 

• Doesn’t relate to physics

• Doesn’t correlate the 
data and anomaly 
growth
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What Does it tell us?

Anomaly distribution by Log distance Anomaly distribution by Clock Position



Summary of Anomalies in One Snapshot – Using ML

• Clear

• Data is presented 
with respect to 
Physical properties –
Location, Position,  
mechanism/pattern

• Data are correlated 
and growth can be 
tracked.
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There has been size growth between 
ILIs however it is less than 20% ( mostly 

tool tolerance)

The anomaly were concentrated at the 
bottom of line in 2008 however the 2018 

shows they are evenly distributed 
circumferentially. 

• There is a significant growth on number of anomalies along the 
pipeline however the growth is not significant. 

• There are handful of areas that needs to be investigated 

Growth from last ILI Clock Position of Anomalies



How does it look like at anomaly level?
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An anomaly with multiple ILIs

• Dig Up confirmed prediction.



Results Comparison of Cost – Machine vs Traditional Method

Machine Traditional Method

• Using machine, the estimated cost of maintenance in 5 years is reduced by a factor of 5.​
• It reduced the ILI frequency.​
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Why a large difference?
Data alignments allows pit to pit growth rate calc.
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Conclusion

• In 20th Century, we invented machine to collect the data, in 21st Century we certainly can train new 
generation to analyse the data.

• Using machine to analyse a large amount of data Jemena was able to significantly decrease 

- Assessment time by a factor of 10 ( 2 weeks vs 6 Months), 

- Cost by a factor of 5. 
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Save time Save costs Reduce 
risk

Improve 
accuracy

Increase 
certainty
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