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This presentation is furnished to Pipeline Research Council International, Inc. (PRCI) under the terms of PRCI contract PR-
652-203802, between PRCI and ADV Integrity, Inc. (ADV). The contents of this presentation are published as received from
ADV. The opinions, findings, and conclusions expressed in the presentation are those of the authors and not necessarily those
of PRCI, its member companies, or their representatives. Publication and dissemination of this presentation by PRCI should
not be considered an endorsement by PRCI of ADV, or the accuracy or validity of any opinions, findings, or conclusions
expressed herein.

In publishing this presentation, PRCI and ADV make no warranty or representation, expressed or implied, with respect to the
accuracy, completeness, usefulness, or fitness for purpose of the information contained herein, or that the use of any
information, method, process, or apparatus disclosed in this presentation may not infringe on privately owned rights. PRCI and
ADV assume no liability with respect to the use of, or for damages resulting from the use of, any information, method, process,
or apparatus disclosed in this presentation. By accepting the presentation and utilizing it, you agree to waive any and all claims
you may have, resulting from your voluntary use of the presentation, against PRCI and ADV.

This work was funded in part, under the Department of Transportation, Pipeline and Hazardous Materials Safety
Administration. The views and conclusions contained in this document are those of the authors and should not be interpreted as
representing the official policies, either expressed or implied, of the Pipeline and Hazardous Materials Safety Administration,
the Department of Transportation, or the U.S. Government.”



• Research Objectives/Project Deliverables: The objective of the project was to advance 
the use and understanding of X-ray Computed Tomograph (XRCT) technology for 
establishing industry reference standards against which ILI and NDE technologies can 
be evaluated.  

• Background: This paper combines the findings from two extensive bodies of works 
undertaken at PRCI through projects NDE-2-11 and NDE-2-12. Combined, these 
projects accomplished an XRCT technology state-of-the-art overview including a 
literature review, industry discussions, and trials with select providers. To facilitate this, 
sets of “truth data” based on synthetic (manufactured) and real-world crack-like 
features were scanned and destructively tested to determine crack geometries.

Project Objectives and Background
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• Task 1 – Manufacturing of synthetic flaws: this task involved fabrication of notches on 
pipe samples using EDM. These pipe samples were pressure-cycled to grow fatigue 
cracks from the EDM notches.  

• Task 2 – Inspection of synthetic flaws: this task involved inspection of the synthetic 
flaws fabricated in Task 1 using in-the-ditch NDE as well as XRCT technology.

• Task 3 – Verify XRCT inspection performance: this task involved destructive sectioning 
of the synthetic flaws for confirmation against the XRCT data.

• Task 4 – Apply XRCT technology to real-world features: this task involved destructive 
sectioning of the real-world flaws for confirmation of the results.

Project Tasks
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Workflows Associated with Project Tasks
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XRCT Inspection System Overview – Basic Elements
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XRCT Inspection System – Schematic of InspeCT System
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XRCT Inspection System – Scanning Process
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Synthetic Features - Cutting EDM Notches
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Synthetic Features – Full-scale Testing
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XRCT Inspection Results, Notch #12 Example
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Synthetic Features – Generating “Truth” Data
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Real-World Features
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Real-World Features - XRCT Inspection
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Real-World Features - XRCT Inspection Details
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Real-World Features – Sectioning for “Truth” Data
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Real-World Features – Sectioning for “Truth” Data
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Results Summary: All Samples
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Results and Conclusions - 1
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• Challenges associated with 
confirmation of lengths
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more intensive definition 
and verification approaches 
are necessary
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Results and Conclusions - 2
Reference Standards - Flaw-Type Perspective
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Results and Conclusions - 3
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• Additional work will be required for reference standard development using 
real-world features

o Including more detailed profile-matching, instead of just depth verification

• Current XRCT inspection system (specific system used for this project) and 
analysis process is resource-intensive and needs development from software 
and data processing side to align with requirements for reference standard 
development

• Additional confirmatory work will be needed for liquid lines (detection is 
easier when medium inside the pipe is gas)
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