
EFFICIENT INTERPRETATION AND 
UTILIZATION OF POF GUIDELINES FOR 

IN-LINE-INSPECTION OF PIPELINES

Authors: Varun Nidhi & Aakash Mittal

Kinben Innovation Private Limited, Gurugram, India
varun.nidhi@kinbeninnovation.com, aakash.mittal@kinbeninnovation.com

mailto:varun.nidhi@kinbeninnovation.com
mailto:aakash.mittal@kinbeninnovation.com


Present Affiliation Kinben Innovation Private Limited

Academic 
Qualification B.Tech., Electronics & Communication, IIT Roorkee

Area of  
Specialization Pipeline Data Systems & Artificial Intelligence

Achievements / 
Awards ADIPEC, NACE, SPE

Paper No: ……

Varun Nidhi



Present Affiliation Kinben Innovation Private Limited

Academic 
Qualification

M.Tech., Advanced Chemical Analysis , IIT Roorkee & 
AMP in Business Analytics, ISB Hyd.

Area of  
Specialization Pipeline Data Systems & Artificial Intelligence

Achievements / 
Awards ADIPEC, NACE, SPE

Paper No: ……

Aakash Mittal



4

Impact of  Underperforming ILI Tool
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Why?

(1)
Missed Defects

(2)
Misidentified Defects

(3)
Incorrect Sizing of  Defects
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Decision Making Bias

Missed Defects Misidentified Defects Incorrect Defect Sizing

No 
Information Inaccurate Information
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ILI Tool Performance Parameters
• Probability of Detection (POD): The probability 

that a specified anomaly will be detected by the ILI tool.
• Probability of Identification (POI): The 

probability that a detected anomaly or feature will be 
correctly identified.

• Sizing Accuracy: The accuracy of the measurement 
of the dimensions of the detected anomaly or feature
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Threats to Inspection

Low POD Low POI
Inaccurate 

Depth 
Sizing
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ILI Tool Performance Validation

Modelling Only

Limited Pull Through Tests (PTT) and Modelling

Extensive Pull Through Tests (PTT)
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Validation Methods Compared
Modelling Only

Advantage Disadvantage

• Faster among all
• Substantially lower cost

• Lowest reliability of  results
• Only synthetic data

Limited Pull Through Tests (PTT) and Modelling

Advantage Disadvantage

• Faster than extensive
• Lower cost than extensive

• Low reliability of  results
• Includes synthetic data

Extensive Pull Through Tests (PTT)

Advantage Disadvantage

• Highest validation reliability
• No synthetic data

• Highest cost
• Takes more time
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Pull Through Test Facility

PTT Facility, Image Courtesy: Kinben Innovation Pvt. Ltd.

PTT Pipes ranging from 
6” to 56” diameter
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PTT Pipe with fabricated defects

PTT Pipe with fabricated defects
Photo Courtesy: Kinben Innovation Pvt. Ltd.
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Not performing extensive PTTs

Impact on ILI Report
&

Post ILI Actions
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Not performing extensive PTTs

Missing defects
Misidentification 

of  defects

Inaccurate Sizing 
& Depth 

Measurement

Impaired Fitness 
for Purpose 

Report
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Ensuring ILI Tool Performance

Defects detected 
by ILI tool Known defects in PTT calculate POD

Defects identified 
by ILI tool

Identification of  known 
defects in PTT calculate POI

Sizing of  defects 
by ILI tool 

Sizing of  known defects in 
PTT

calculate sizing 
accuracy

Extensive PTTs with Verification of



Validating Performance in 
PTT

Only way to ensure ILI tool performance 
before its deployed in field.
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First: Ensure PTT is not compromised

Not having defects of  
all classes

Small number of  
defects

Single wall thickness 
of  pipes

Uncontrolled & 
Unmeasured Speeds 

of  ILI Tool

Factors that 
compromise PTT
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Different Classes of  Defects
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Different Classes of  Defects (Importance)

Detection 
performance for 

all classes

No performance 
compromise for 
certain classes 

of  defects

Near real world 
scenarios
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Different Wall Thicknesses of  PTT pipes

PTT Pipe of  different wall thicknesses 
(Image Courtesy: Kinben Innovation)

Image Courtesy: Wikipedia
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Different Wall Thicknesses (Importance)

Tool 
performance 

for all wall 
thicknesses

Magnetization 
as per 

standards

Real world wall 
thicknesses 

tested



22

Different ILI Tool Speeds

MFL Inspection Tool during PTT
(Photo Courtesy: Kinben Innovation)
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Different ILI Tool Speeds (Importance)

Performance 
at Different 

Speeds

Handling 
Speed 

Incursions

Near Real 
World Tests
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Depth & Sizing Accuracy
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Depth & Sizing Accuracy

Different Classes of  Defects on different wall 
thicknesses. Photos Courtesy: Kinben 
Innovation Pvt. Ltd.



26

Validation by Pipeline Owner / Operator

PTT Facility 
Provisions
• Able to generate 

different and 
measured speeds.

• Pipes of  different 
wall thicknesses.

• Defects of  different 
classes.

Inquire about 
methods to 
test POD, 
POI & 
Sizing 
Accuracy

Witness 
PTT runs at 
different run 
speeds with 
manufacturer 
and (or) 
service 
provider

Ask for PTT 
Reports on 

POD, POI & 
Sizing 

Accuracy
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Validation Equations

Simplified POD equation 

(𝑎𝑛𝑜𝑚𝑎𝑙𝑦	𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑)
(𝑎𝑛𝑜𝑚𝑎𝑙𝑦	𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑	 + 𝑎𝑛𝑜𝑚𝑎𝑙𝑦	𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑	𝑏𝑢𝑡	𝑛𝑜𝑡	𝑓𝑜𝑢𝑛𝑑)

Simplified POI equation

("#.	#&	'#(()*+	,-).+/&/*0+/#.1)
("#.	#&	'#(()*+	,-).+/&/*0+/#.1	3"#.	#&	/.*#(()*+	,-).+/&/*0+/#.1)
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Conclusion

ILI Tools require performance validation

Extensive PTT(s) is the answer

To be Performed by Tool Manufacturer

Validated by Pipeline Owner / Operator


