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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
ADYV 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.”
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* 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.
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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.
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XRCT Inspection System — Schematic of InspeCT System
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Feature Location Axial Length Width Height Circ Extent
Line/Joint Ident. Field Feature Label | Start(in) |Start(mm)| Stop(in) |Stop (mm)
Ident. Number from from from from in i in mm in mm in mm

UsGW UsSGW UsaW UsGW

______
- ~,

ADV-PHMSA # 12 F1 Defect 1 0 -1.425 | -36.2 1.558 39.6 2.983 715.8 0.013 0.3 |0.165 \". 4.2 0.050 1.3

Notch 12

» Defect 1 #[in] 0.1650




JTM-23-p26 X-Ray Computed Tomography for Characterizing Crack-like Defects N EPRG-PRCI-APGA
@ 23rd Joint Technical Meetin
. . “ ” 0 \’ . J
Synthetic Features — Generating “Truth” Data @ ccinburgh, Scotland - 6-10 une 202

Observe Section Clean, Observe
Freeze break under (across flaw mount, and under
microscope length) polish microscope

Notch 12

T
4 PR ¢

0074|n_ :

Freeze break example Sectlonlng example



JTM-23-p26 X-Ra
y Computed T
omography for Characterizing Crack-like Defect
cts
EPRG-PRCI-APGA

Real-World F
eatures
N
0;6(0 23rd Joint Technical Weeting
, Scotland « 6-10 June 2022

""L E-.é* l n.

5¢an 10 = “ e
AXD Start:10.68"

AV Enclt 078

| Toe Shaiki 2837
B DL End: 293"

;1 A aRh =R
AW " e

-

‘
Eprc PRCI) @m




JTM-23-p26 X-Ray Computed Tomography for Characterizing Crack-like Defects \‘/ EPRG-PRCI-APGA

Real-World Features - XRCT Inspection
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# Defect 1 &[In] 0.0750
 Defect 1 #[in] 0.0750

» Defect 1 &(in) 0.0750 s mafect 1 a[in] 0.0750
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Unity Plot, XRCT vs Microscope, All Pipes, Reasonably Matched Real-World Features
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* Challenges associated with sy Hithietic flaw Flaw length growth after

pressure cycling

confirmation of lengths

o For synthetic features,
sharp crack growth in the
axial direction is significantly
smaller —so the “crack” tip
is very close to the notch tip

o For real-world features
more intensive definition
and verification approaches
are necessary

» Real-world flaw
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Reference Standards - Flaw-Type Perspective
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Results and Conclusions - 3

* 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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