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Objectives:
The major objectives of this program are as follows:  (1) To provide a better understanding of the factors that control strength and toughness in high strength girth welds.  (2) To develop optimized welding consumables and welding procedures for high strength pipelines.  (3) To develop best practice guidelines for the welding of high strength pipelines.  (4) To disseminate best practice information to the pipeline industry.  (5) To enable high integrity girth welds to be more reliably and economically achieved in high strength pipelines.
Technical Status:
· Task 1: Review of X80 and X100 Pipeline Welding
· This task concluded by a technical report being uploaded to the PHMSA website in the last quarter.
· Task 2: Development of Best Practice X80 Welding Guidelines
· This task is complete and the task report has been uploaded to PHMSA website.
· Task 3: Development of Optimized Welding Consumables and Procedures for X100 Pipelines

· A list of eight filler wire compositions was finalized by the project team and provided to Miller/Hobart in the fourth quarter, 2005.  The selections were based upon the YS vs Cooling Time and the YS/UTS vs Cooling Time predictions from the NN model.  Miller/Hobart delivered eight metal-cored consumables in February 2006.
· CRC-Evans completed the “set-in” welds in April 2006 and completed all welding with the eight consumables in May, 2006.
· EWI has obtained a quote from Stress Engineering Services, Inc., Houston, TX (Stress) to monitor the cooling rates during the pipe welding at CRC-Evans.  Temperature-time profiles during the pipe welding during various passes are essential to verifying modeling predictions as well as correlating the resulting mechanical properties with welding conditions.  Stress performed the cooling rate measurements for the fill passes of the girth welds.  Three thermocouple measurements were made for the required passes to assure accurate data.
· A 2-dimensional axisymmetric model was created and calibrated with respect to the experimental results published by Mark Hudson (former student at Cranfield University).  This model predicts the cooling rates during various weld passes in narrow groove welding of X80 and X100 pipes.  The results of the 2-d axisymmetric model also matched very well with the data supplied by Cranfield University.  The cooling rate data predicted by the FE models have been used to correlate the welding parameters with the observed microstructure and material properties. These data points were used as input to create a neural network (NN) model.  A spreadsheet, which represents a compilation of data from Cranfield University, CANMET and other sources has been created.  Data from the spreadsheet was used to form the basis of the neural network model.  The neural network was used to predict the initial eight chemistries as well as the welding conditions for each wire chemistry.  The welding parameters were given to CRC-Evans as a guide for the welding.  
· The completed welds have been shipped to CANMET for mechanical testing.  The result of the mechanical testing will be used, along with the cooling rate data from Stress, as inputs to improve the neural network.

· Additional chemistries may be produced, depending on the outcome of the initial round of testing and availability of funds.

Business Status:
· No changes to report this quarter.
Schedule – on schedule.
Payable Milestones – see Table 1, Table 2, and Table 3.
Results and Conclusions
· Task 1: Review of X80 and X100 Pipeline Welding
· All activity under this task is complete.

· Task 2: Development of Best Practice X80 Welding Guidelines 
· All activity under this task is complete.
· Task 3: Development of Optimized Welding Consumables and Procedures for X100 Pipelines
· No results to report this quarter.  Some activity reported in the Technical Status section.
Issues, Problems or Challenges – None.
Plans for Future Activity:
· Begin producing a draft report.
· Improve the neural network with the CRC-Evans and mechanical testing results from CANMET.

Proposed Weld Metal Chemistries

	
	
	C
	Mn
	Si
	Ni
	Mo
	Cr
	Ti

	Chem 1
	Hi Mo
	0.09
	1.65
	0.5
	0.85
	0.65
	0.05
	0.025

	Chem 2
	Higher Mo
	0.09
	1.65
	0.5
	0.85
	0.8
	0.05
	0.025

	Chem 3
	Hi Ni
	0.09
	1.65
	0.5
	1.5
	0.42
	0.05
	0.025

	Chem 4
	Hi Mo+Cr
	0.09
	1.65
	0.5
	0.85
	0.65
	0.35
	0.025

	Chem 5
	Cntrl 2
	0.09
	1.65
	0.5
	0.85
	0.42
	0.05
	0.025

	Chem 6
	Lo C, Si, Hi Ni, Mo
	0.05
	1.65
	0.35
	1.5
	0.65
	0.05
	0.025

	Chem 7
	MGH 1
	0.05
	1.65
	0.5
	1.2
	0.2
	0.2
	0.025

	Chem 8
	LCB-1A
	0.03
	1.4
	0.35
	2.7
	0.5
	0.05
	0.025


Note:  Those fields highlighted in yellow are out of the range of the neural network model.
Table 1: Cost Share Details (Seventh Quarter Cost Share Only)
	Cost Sharing Project or Partner
	Total Cost Share To Date
	Total Quarterly Cost Share
	Cost Share Posted Against DTRS56-04-T-0011

	
	
	
	Task 1

Review of X80/X100 Pipeline Welding
	Task 2

Best Practice Welding Guidelines for X80 Pipelines
	Task 3

Optimization of Welding Consumables for X100 Pipelines


	PRCI – 47452CAP
	$106,242
	$   0
	$0
	$0
	$0

	El Paso
	$0
	$   0
	$0
	$0
	$0

	BP
	$10,380
	$   0
	$0
	$0
	$0

	TransCanada
	$59,355
	$   0
	$0
	$0
	$0

	CANMET
	$80,000
	$   0
	$0
	$0
	$0

	Miller
	$19,140
	$17,140
	$0
	$0
	$17,140

	Total
	$275,117
	$17,140
	$   0
	$   0
	$17,140

	Notes:  The request from EWI to team partners asking them to report cost share went out only few business days before the deadline of the quarterly report.  Hence, some of the team partners did not enough time to report cost share.  These numbers will be reported next quarter.


Table 2: Payable Milestones Per Contract (Seventh Quarter Tasks/Seventh Quarter Costs)
	Task No
	Activity
	Status of Activity
	Payable Milestone Title
	Projected Federal Payment
	Accrued
Federal Payment 
	Projected Cost Share
	Posted Cost Share
	Project Total
	Actual Total

	3
	Development of Optimized X100 Welding
	Mechanical Testing being Performed at CANMET
	Ongoing – Develop and Test Optimized Consumables
	$25,000
	$44,624
	$48,280.01
	$17,140
	$73,280
	$61,764

	
	
	
	
	
	
	
	
	
	

	Totals
	$25,000
	$44,624
	$48,280.01
	$17,140
	$73,280
	$61,764


Table 3: Cumulative Payable Milestones (All Tasks Up To Fifth Quarter)
	Task No
	Activity
	Status of Activity
	Payable Milestone Title
	Projected Federal Payment
	Accrued
Federal Payment 
	Projected Cost Share
	Posted Cost Share
	Projected Total
	Actual Total

	1
	Review of X80 and X100 Pipeline Welding
	Completed 
	Ongoing-Review Continues
	$58,000
	$59,995
	$112,009
	$80,467
	$170,009
	$140,462

	2
	Development of Best Practice X80 Welding Guidelines
	Completed.
	Dev. of Best Practice Guidelines Continues
	$57,000
	$55,519
	$110,078
	$15,784
	$167,078
	$71,303

	3
	Development of Optimized X100 Welding
	On-going
	Ongoing – Mechanical Testing at CANMET
	$160,000
	$106,997
	$308,992
	$178,866
	$468,992
	$285,863

	4
	Peer Review
	Presentation completed.
	Peer Review
	$1,000
	$1,056
	$0
	$0
	$1,000
	$1,056

	Totals
	
	
	
	$276,000
	$223,567
	$531,079
	$275,117
	$807,079
	$498,684
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The major objectives of this program are as follows:  (1) To provide a better understanding of the factors that control strength and toughness in high strength girth welds.  (2) To develop optimized welding consumables and welding procedures for high strength pipelines.  (3) To develop best practice guidelines for the welding of high strength pipelines.  (4) To disseminate best practice information to the pipeline industry.  (5) To enable high integrity girth welds to be more reliably and economically achieved in high strength pipelines.
· Technical Status

· Task 1: Review of X80 and X100 Pipeline Welding
· The report is currently being finalized and will be available for submission to PHMSA on or before February 4, 2006 (per schedule).
· Task 2: Development of Best Practice X80 Welding Guidelines
· This task is complete and the task report has been uploaded to the PHMSA website.
· Task 3: Development of Optimized Welding Consumables and Procedures for X100 Pipelines

· A list of eight filler wire compositions was finalized by the project team and provided to Miller/Hobart last quarter.  The selections were based upon the YS Vs Cooling Time and the YS/UTS Vs Cooling Time predictions from the NN model.  Miller/Hobart is planning to deliver the consumables in February 2006.

· CRC-Evans was contracted to perform eight welds using the developmental consumables.  The welds have been completed and shipped to CANMET for mechanical testing.
· Business Status

· No changes to report this quarter.  A draft paper, submitted for presentation at the upcoming International Pipeline Conference to be held in Calgary, BC (Canada), has been rejected due to unavailability of mechanical test data.  It will be resubmitted next year.
