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1: Items Completed During this Quarterly Period:
Per the contract, Task numbers 1, 2 and this associated quarterly report, Task 10, have been executed. ADV has received some donated pipe material (sufficient to start pipe sample fabrication) described in Task number 3, but it is not complete.

	Item #
	Task #
	Activity/Deliverable/Title
	Federal Cost
	Cost Share

	1
	1
	Project kick-off with TAP facilitation
	$12,500.00
	$12,500.00

	2
	2
	Development of anomaly matrix
	$12,500.00
	$12,500.00

	4
	10
	1st Quarterly Status Report
	$7,890.63
	$7,890.63



2: Items Not-Completed During this Quarterly Period:
Task number 3, collection of pipe materials is not complete. Additional pipe will be donated from pipeline companies and from pipe currently housed at PRCI’s Technology Development Center (TDC). ADV currently has in its possession over 1,000-ft of pipe; the acquisition of pipe material is not expected to be an issue.

	Item #
	Task #
	Activity/Deliverable/Title
	Federal Cost
	Cost Share

	3
	3
	Collection of pipe materials
	$8,750.00
	$8,750.00




3: Project Financial Tracking During this Quarterly Period:
The figure below provides details on the overall financial status of the project. Of particular interest are Task numbers1, 2 and 10 that were completed in the First Quarter of this project. All amounts shown are for total project costs, of which PHMSA is responsible for half.

The project costs and completed items are on-time and on-budget with what was originally-proposed.
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4:  Project Technical Status –
The first phase of this program was focused on project kick-off items that included:
· Task 1: Project kick-off with TAP facilitation
· Task 2: Development of anomaly matrix
· Task 3: Collection of pipe materials

Several web-based conference calls were held that include members of the TAP that are listed in the following table. As noted, the TAP currently has a membership of 20, comprised of staff from pipeline operators (15), a technology company (1), consulting firms (2), and a research organization (2). It is expected that other participants will join in the course of executing this project, but those individuals listed below are serving as the primary TAP membership.

	Chris Alexander
	ADV Integrity
	
	Michael Plishka
	Colonial

	Jake Haase
	Enterprise Products
	
	Brian Riley
	DNV GL

	Ben Hanson
	Kinder Morgan
	
	Satish Kulkarni
	Chevron

	Josh Bremner
	P66
	
	Sean Keane
	Enbridge

	Luis Velandia
	TC Energy
	
	Tim Burns
	Shell

	Paul Monsour
	SoCalGas
	
	Bruce Dupuis
	TC Energy

	David Katz
	Williams
	
	Shaye Zhang
	Colonial

	Devin Cormier
	Plains
	
	Axel Aulin
	Enbridge

	David Xu
	PG&E
	
	John Lynk
	PRCI

	Marc Baumeister
	Rosen
	
	Zoe Shall
	PRCI





Of the initial project milestones, there were two deliverables. The first was the completion of a Technology Assessment Roadmap that would be used to provide guidance where knowledge gaps exist in terms of the computed tomography technology. The second was the development of an Anomaly Matrix that is useful for determining the types of features that need to be addressed in the current study. Provided in the sections below are specific details on these two deliverables.


Technology Assessment Roadmap
At a high level, the goal in completing a Technology Assessment Roadmap is to identify possible gaps for the pipeline industry’s use of the CT technology. The short-term goal is to identify areas that can be practically-addressed in the current study based on the previously-defined goals and objectives.

For every topic area listed below the following questions were asked and metrics applied as reflected below. The grading has been set-up so low scores identify gaps of importance.
· State-of-the-Art: Where does the CT technology reside at its current level (i.e., also need to consider its successful deployment in other industries)?
· “1” 	Minimal progress / work
· “3”	Significant competence and industry-wide acceptance
· Project Criticality: How important is addressing this area for the current PHMSA-PRCI project?
· “1” 	Extremely important (must be addressed to satisfy contract requirements)
· “3”	Not important
· Long-term Criticality: Long-term, how important is this area in terms of advantages provided by the CT technology?
· “1” 	Extremely important (must be addressed to satisfy contract requirements)
· “3”	Not important

CT Technology Capability Assessment: What capabilities exist in terms of the CT technology (i.e., the tool itself) in terms of current and future performance? Areas of interest include:
· 
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· Three-dimensional image output
· Confidence in accuracy
· Confidence in precision
· Understanding power requirements
· Identification of critical variables that drive performance
· Post-processing capabilities
· Quality control in manufacturing of components
· Calibration of the overall tool
· Calibration of individual components
· Speed of inspection
· Speed in post-processing



CT Technology Deployment Assessment: What capabilities exist in terms of today’s current CT technology? Areas of interest include:
· Portability and deployment
· Training and certification
· Technician agnostic
· User-friendly software
· Field-capable calibration
· Post-processing Analyst agnostic




Provided below is the CT Technology Assessment Roadmap version with TAP-determined scores.


[image: ]
Figure 1 - Technology Assessment Roadmap

NOTE: the rating system seeks to identify gaps with the lowest score. State-of the-art is defined as where we are TODAY.

Development of an Anomaly Matrix
TAP members developed an anomaly matrix, shown below as Figure 2,  that will serve as the basis for the synthetic flaws to be generated in this study. It is expected that this process will generate a range of defect geometries (i.e., shape, depth, and length), material types, seam weld vs. base pipe, and other important features. This phase of work is important as it establishes the foundation for the set of “truth data” based on a set of master reference crack-like features that is a central focus of this project. The features are ranked in order of importance, with “1” being the most important.

Proposed features (listed in order of importance)
· [image: ]Generalized pipe body cracking (planar defects) 
· SCC
· Seam weld features
· Hook cracks
· Selective seam corrosion (and associated cracking)
· Cracks in plain dents
· Cracking in mechanical damage
· Hydrogen-induced cracking (i.e., hard spots)Figure 2 - Anomaly Matrix


5: Project Schedule – 
The project is on-schedule as originally-proposed.
Quarterly Payable Milestones/Invoices - 693JK31910010POTA	
Total Project Amount	
Quarter 1	Quarter 2	Quarter 3	Quarter 4	Quarter 5	Quarter 6	Quarter 7	Quarter 8	Invoice Runing Total	Total Project Amount	Remaining Amount 
Not Yet Invoiced	1000000	934218.74	OTA Projected Invoice	
Quarter 1	Quarter 2	Quarter 3	Quarter 4	Quarter 5	Quarter 6	Quarter 7	Quarter 8	Invoice Runing Total	Total Project Amount	Remaining Amount 
Not Yet Invoiced	83281.25	293906.25	250156.25	77656.25	103906.25	97031.25	77562.5	16500	Actual Invoice	
Quarter 1	Quarter 2	Quarter 3	Quarter 4	Quarter 5	Quarter 6	Quarter 7	Quarter 8	Invoice Runing Total	Total Project Amount	Remaining Amount 
Not Yet Invoiced	65781.259999999995	0	0	0	0	0	0	0	65781.259999999995	Remaining Amount 
Not Yet Expended	1	
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Topic Area / Subject of Interest

State-of-the-Art

Project Criticality

Long-term Criticality

Average Score

Weighting Factor

Combined Score

Three-dimensional image output 3 2 2 2.33 1.0 2.33

Confidence in accuracy 1 1 1 1 1.0 1

Confidence in precision 1 1 1 1 1.0 1

Understanding power requirements (pipe diameter) 1 1 1 1 1.0 1

Identification of critical variables that drive performance 2 2 3 2.33 1.0 2.33

Post-processing capabilities 1 1 2 1.33 1.0 1.33

Quality control in manufacturing of components 1 2 1 1.33 1.0 1.33

Calibration of the overall tool 1 2 1 1.33 1.0 1.33

Calibration of individual components 1 2 1 1.33 1.0 1.33

Speed of inspection 1 1 1 1 1.0 1

Speed in post-processing 1 1 1 1 1.0 1

Portability and deployment 2 3 3 2.67 1.0 2.67

Training and certification 1 2 1 1.33 1.0 1.33

Field Technician agnostic 3 2 1 2 1.0 2

User-friendly software 1 2 1 1.33 1.0 1.33

Field-capable calibration and set-up 1 2 1 1.33 1.0 1.33

Post-processing Analyst agnostic 1 1 1 1 1.0 1

CT Technology Assessment Roadmap

CT Technology Capability Assessment

CT Technology Deployment Assessment
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Feature List for CT Inspection Rank

Generalized pipe body cracking (planar defects) 1

SCC 2

Seam weld features 3

Hook cracks 4

Selective seam corrosion (and associated cracking) 5

Cracks in plain dents 6

Cracking in mechanical damage (i.e., cracking in gouging) 7

Hydrogen-induced cracking (i.e., hard spots) 8


