Public Quarterly Report

 
Date of Report: 5th Quarterly Report - December 31st, 2020
Contract Number:  693JK31910011POTA
Prepared for: USDOT – Pipeline and Hazardous Materials Safety Administration (PHMSA)
Project Title: Improve Dent/Cracking Assessment Methods
Prepared by:  Pipeline Research Council International
Contact Information:  John Lynk.  jlynk@prci.org.  (630) 862-9304
For quarterly period ending:  December 31st, 2020
1: Items Completed During this Quarterly Period:
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	14
	6
	Project Management and Reporting
	Quarterly Status Report submitted
	$3,500
	$700

	SUBTOTALS: 
	$3,500
	$700


2: Items Not Completed During this Quarterly Period:
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	11
	2
	Improvement of Indentation Crack formation Strain Estimates
	Completion of indentation crack formation strain estimate
	$6,140
	$2,335

	12
	3
	Impact of ILI Dent and Interacting Feature Sizing variation
	Complete second set of analysis on dent shape variation impact
	$25,010
	$5,602

	13
	4
	Dent Fatigue Life Assessment Safety Quantification
	Complete first set of dent safety factor quantification
	$27,087
	$7,022


Work on the items 11, 12 and 13 is currently on-going but has not been completed yet.
3: Project Financial Tracking During this Quarterly Period:
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4:  Project Technical Status –
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	11
	2
	Improvement of Indentation Crack formation Strain Estimates
	Completion of the analysis of FS test data and first set of the FE model data 
	$6,140
	$2,335

	The objective of the task is to compare dent indentation strains with existing methods, such as ASME B31.8 Appendix R strain criterion, and the Blade Energy Partners simplified model that is used in the Ductile Fracture Damage Indicator (DFDI).  In the present quarter field dents and their corresponding FE models were evaluated. In total approximately 100 field dents were evaluated on different pipe geometry. The pipe diameters ranged between 4.5”OD to 42” OD with OD/t ranging between 36 and 120. Figure 1 compares the ASME effective strain with FE equivalent strain for all dents. Figures 2 and 3 compare the ASME effective strain with FE equivalent strains for restrained dents and unrestrained dents separately. Most of the data points outside the 20% scatter band are from unrestrained dents. As was shown in the full scale test and hypothetical FE dents comparisons in previous report, differences in unrestrained dents are due to differences in the dent shape change after the indenter is removed and the dent is allowed to spring back due to elastic rerounding and pressure rebounding. Figures 4-6 show the same comparison between FE equivalent strain and Blade Energy Partners Simplified model for effective strain.
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Figure 1. Unity plot of FE Equivalent Strain vs ASME Effective Strains for all field dents, at Indentation

[image: image3]
Figure 2. Unity plot of FE Equivalent Strain vs ASME Effective Strains for restrained field dents, at Indentation

[image: image4]
Figure 3. Unity plot of FE Equivalent Strain vs ASME Effective Strains for unrestrained field dents, at Indentation
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Figure 4. Unity plot of FE Equivalent Strain vs Blade Energy Partners Simplified Model Effective Strains for all field dents, at Indentation
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Figure 5. Unity plot of FE Equivalent Strain vs Blade Energy Partners Simplified Model Effective Strains for restrained field dents, at Indentation

[image: image7]
Figure 6. Unity plot of FE Equivalent Strain vs Blade Energy Partners Simplified Model Effective Strains for unrestrained field dents, at Indentation


	14
	6
	Project Management and Reporting
	Quarterly Status Report submitted
	$3,500
	$700

	This document is the quarterly status report.  




5: Project Schedule 
The project is currently slightly behind schedule but the overall project timeline is not considered at-risk. 
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