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Summary of Work Completed
3rd Party Interference:
• Detailed review and statistical analysis of 

UKOPA fault reports:
– Demonstrated correlation for incident rate between 

different MAHP pipe groups confirmed
– Probability of failure depends upon pipeline 

parameters and size & type of damage
– Failure frequency depends on incident rate
– Probabilistic methodology based on published and 

accepted gas industry work constructed to predict 
failure frequencies for specific pipelines



Prediction of Failure Frequency 
due to 3rd Party Damage

• Reconstructed the prediction methodology 
originally developed by the British Gas 
Engineering Research Station in the mid 1980’s

• Applied model using current UKOPA fault data
• Compared predictions obtained with:

– recognised expert sources (PIPESAFE – FFREQ)
– UKOPA failure data

• Used results to prepare generic cases for 
inclusion in Code Supplements



Predictive Models

Inputs
•Pressure
•Wall 
thickness
•Diameter
•Charpy
•Grade

Failure Equations
/Limit State
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Weibull Probability Distributions

Gouges Length Dist.
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• Prob. of getting fault of 
certain size

• Curves derived from 
individual data points



Test Cases

X6012.791485

X6012.776270

X5211.976275

X529.561075

X4611.150870

X529.545770

X569.540632

X527.932470

X467.132470

X466.427369

X426.421970

GradeWall ThicknessDiameterPressure • Produced 
reconstructed model

• Results of test cases 
generated

• Comparison of test 
cases with i) existing 
calculations ii) 
operational data



PIE vs. Ffreq

PIE vs. Ffreq
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Curves Derived from Operational Data

Operational Data
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Failure Frequency Predictions vs Operational Data

Total Failure Frequency Vs Pipeline Diameter
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UKOPA Operational Data Total Failure Frequencies vs. Pipe Diameter
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Failure Frequency Predictions vs Operational Data – Simplified Data Set



FF Multiplier
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UKOPA Operational Data Total Failure Frequencies vs. Pipe Diameter
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UKOPA Operational Data Total Failure Frequencies vs. Pipe Diameter
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Effect of Variation in Pipeline Parameters
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Comparison of Predicted Failure Frequencies

R Area Rupture Rates
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Comparison with Generic Curves and 
UKOPA Failure Data
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