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Decision Making Bias

No :
Inaccurate Information

Information

Missed Defects Misidentified Defects Incorrect Defect Sizing
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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 (POIl): 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

Inaccurate
Low POD Low POI 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 * Lowest reliability of results
« Substantially lower cost * Only synthetic data

Limited Pull Through Tests (PTT) and Modelling

Advantage Disadvantage
» Faster than extensive * Low reliability of results
* Lower cost than extensive * Includes synthetic data

Extensive Pull Through Tests (PTT)

Advantage Disadvantage
» Highest validation reliability * Highest cost
* No synthetic data « Takes more time
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Pull Through Test Facility

PTT Pipes ranging from
6” to 56” diameter

PTT Facility, Image Courtesy: Kinben Innovation Pvt. Ltd.
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PTT Pipe with fabricated defects

BYXBOS X4

316X o " ,
- B T
637X 636X 4.2

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

Impact on ILI Report
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Ensuring ILI Tool Performance

Extensive PTTs with Verification of

Defects detected

Known defects in PTT calculate POD
by ILI tool

Defects identified |ldentification of known
calculate POI

by ILI tool defects in PTT
Sizing of defects |Sizing of known defects in calculate sizing
by ILI tool PTT accuracy
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Validating Performance in
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 Small number of
all classes defects

f Factors that W
kcompromise PTTJ

. : Uncontrolled &
Single wall thickness | \, o ¢ red Speeds

of pipes of ILI Tool
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Different Classes of Defects

General

Circumferential grooving

Circumferential slotting

wl/A
FN
|

v

Anomaly Dimension Class Graph

(Ref. POF Guidelines)

Axial grooving

Pin-
hole
0 T [ T T | T T

o 1 2 3 4 5 6 7 8
I/A

Axial slotting

PTT Pipe Defects of various sizes
and depths (Image Courtesy

Kinben Innovation)
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Different Classes of Defects (Importance)

No performance
compromise for Near real world
certain classes scenarios

of defects

Detection

performance for
all classes
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Different Wall Thicknesses of PTT pipes

| Magnetic
Flux
Steel Steel
Brushes Brushes
Pipe Wall

Image Courtesy: Wikipedia

(Image Courtesy: Kinben Innovation)
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Different Wall Thicknesses (Importance)

Tool

performance Magnetization Real world wall

as per thicknesses
standards tested

for all wall
thicknesses
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Different ILI Tool Speeds

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

Performance Handling
at Different Speed
Speeds Incursions

Near Real

World Tests
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Depth & Sizing Accuracy
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Depth & Sizing Accuracy

AX128X4

29% P7x104 | 319X 316X 10

Different Classes of Defects on different wall
H37XE 36X 49 thicknesses. Photos Courtesy: Kinben
Innovation Pvt. Ltd.
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Validation by Pipeline Owner / Operator T

Inquire about
methods to runs at Ask for

» Able to generate test different run

different and speeds with
manufacturer

on

POD, POI &
Sizing

Accuracy

measured speeds.
* Pipes of different and (or)

wall thicknesses.

* Defects of different
classes.

service
provider
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Validation Equations
Simplified POD equation

(anomaly reported)

(anomaly reported + anomaly reported but not found)
Simplified POI equation

(No.of Correct Identifications)

(No.of Correct Identifications +No.of incorrect Identifications)
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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
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