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1: Items Completed During this Quarterly Period:
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	13
	2
	Perform first set of in-service welding experiments on H2 or H2/natural gas blended pipelines
	Provide the results of the welding experiments on H2 or H2/natural gas blended pipelines
	38,157
	0

	18
	7
	5th quarterly Status Report 
	Submit 5th quarterly report
	4,520
	0


2: Items Not-Completed During this Quarterly Period:

The project is behind schedule.  A no cost time extension will be requested.
	Item #
	Task #
	Activity/Deliverable
	Title
	Federal Cost
	Cost Share

	8
	3
	Perform first set of LET experiments on the steel bolt-on repair sleeve elastomer in H2 or H2/natural gas blended environments
	Provide LET testing results of the elastomer exposed in two environments
	64,143
	0

	9
	4
	Perform permeability testing of three composite sleeve materials

	Provide the permeability testing results in methane, H2 or H2/natural gas blended environments
	91,551
	0

	10
	5
	Perform aging and hydrotesting of butt fusion joints 
	Provide the butt fusion hydrotesting results
	52,623
	0

	14
	3
	Perform second set of LET experiments on the steel bolt-on repair sleeve elastomer in H2 or H2/natural gas blended
	Provide the LET testing results of the elastomer exposed in one environment
	21,493
	0

	15
	4
	Perform aging and mechanical testing of three composite sleeve materials
	Provide the mechanical testing results of the mechanical testing of composites in air, methane, H2, and H2/natural gas environments
	32,115


	0

	16
	5
	Perform aging and hydrotesting of electrofusion joints 
	Provide the electrofusion hydrotesting results
	52,623
	0

	19
	2
	Perform in-service welding experiments on extended exposure H2 pipelines 
	Provide the results of the welding experiments on extended exposure H2 pipelines
	26,279
	0

	20
	6
	Prepare and submit draft final report
	Submit draft final report
	45,745
	0

	21
	7
	6th Quarterly Status Report 
	Submit 6th quarterly report
	4,747
	0

	22
	N/A
	Prepare and present paper at public event or publish paper in journal/magazine
	Prepare and present paper at public event or publish paper in journal/magazine
	0
	0

	23
	N/A
	Final virtually held information dissemination meeting
	Final virtually held information dissemination meeting
	0
	0

	24
	6
	Address comments and submit final report
	Submit final report
	0
	0

	25
	7
	Public version of final report
	Submit public version of final report
	0
	0

	26
	7
	Public research brief
	Submit public research brief
	0
	0


3: Project Financial Tracking During this Quarterly Period:


[image: image1]
4:  Project Technical Status 
Task 1, Kick-off Meeting
The Project Team had a kick-off meeting that was held remotely via a TEAMS call on December 19, 2024.  The meeting lasted an hour and a total of thirteen attendees, which included, interested parties, TAP members, and PHMSA representatives.  The meeting primarily covered the proposed work scope and the early findings of some of the literature review tasks that have been on-going since the start of the project.  The kick-off meeting slides have been uploaded as a separate file to the project website. 

Task 2, Review of Research and Proposed Research to the use of Welded Steel Repair Sleeves
The welded steel repair sleeve literature review was completed and was compiled with the other literature reviews into a single document to review.  The compiled literature review was uploaded as a draft to the project website on May 8, 2025.     

The long-term exposure test vessels have been pressurized with 800 psi H2 on March 28, 2025. These vessels will remain pressurized until the end of the project, at which time they will be used for the final set of simulated in-service welding trials. 
The first and second set of experimental welds have been completed and the diffusible hydrogen from the welds have been measured and analyzed.   The first set of experimental welds were intended to duplicate some of the previously deposited welds that had the largest increase in welding diffusible H2 for comparable conditions to provide some statistical confidence in the results.  The new welds consisted of welding onto 800 psi pressurized vessels with a test gas of either 70/30% methane/ H2 or 100% H2.  The second set of experimental welds consisted of a weld made on low partial pressure of H2 that was not previously used as well as several welds made a composition of gas that included some impurities so determine if the impurities effect the resulting diffusible H2 in the weld.

Figure 1 shows the comparison between the first set of experimental welds and the previously deposited welds.  The red arrows indicate the results from the previously deposited welds and the blue arrows indicate the results from the first set of experimental welds.  The comparison between Welds TNN-03 and TNN-28 show not significantly difference in diffusible H2 content.  The results between TNO-03 and TNO-10 show the recently deposited weld, TNO-10, had a lower diffusible H2 content than the previously deposited weld, TNO-03.  The welds deposited on the 100% H2 vessels showed an increase in diffusible H2 content between the recently deposited weld, TNN-27, and the previously deposited weld, TNN-22, under on condition but the opposite trend for the other condition.  Weld TNN-05, the previously deposited weld, had a significantly higher diffusible H2 content than the recently deposited weld, TNO-09.  Even though there is experimental scatter between individual welds under the same condition, if the average of the duplicate welds are used, there is an apparent trend showing the diffusible H2 increases with increasing partial pressure of H2 in the vessel and increasing welding heat input (i.e., inside diameter surface temperature).  The results also indicate that older vintage materials (i.e. “O” materials) tend to result in higher diffusible H2 contents than the newer vintage materials (i.e., “N” materials).  This is attributed to the H2 diffusion rate in older vintage materials is slower than new vintage materials as a result of the differences in chemical compositions.  
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Figure 1.  Results from the First Set of Experimental Welds Compared to the Previously Deposited Welds.
Figure 2 shows the comparison between the second set of experimental welds and the previously deposited welds.  The red arrows indicate the results from the previously deposited welds and the blue arrows indicate the results from the first set of experimental welds.  Weld TNO-11 was a weld deposited on a low partial pressure of H2 (12 psi) to gather a new data point to determine if there was a partial pressure of H2 that would not result in a significant increase in diffusible H2, which the result from this experimental weld supports.  The other four second set of experimental welds were deposited on two slightly different compositions of gas.  The first composition was the current composition of a pipeline operated by Hawaii Gas (HI Gas) which includes 0.5% of carbon monoxide (CO).  The second composition was the proposed specification limit for pipelines that will be operated by Southern California Gas Company (SoCal Gas) which includes a maximum of 0.03% of CO and 3% of carbon dioxide (CO2).  The comparison between Welds TNN-30 and TNN-31 to TNN-02 does show a slight decrease in diffusible H2 content for welds made on the Hi Gas and SoCal Gas.  The comparison between Welds TNO-12 and TNO-13 to TNO-02 does not show a significant difference in diffusible H2 content for welds made on the Hi Gas and SoCal Gas.  Based on these results it is unclear if the small additions of CO or CO2 will significantly affect the uptake of H2 into the weld under these conditions.
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Figure 2.  Results from the Second Set of Experimental Welds Compared to the Previously Deposited Welds.
Task 3, Review of Research and Proposed Research to the use of Bolt-on Steel Repair Sleeves

The bolt-on steel repair sleeve literature review was completed and was compiled with the other literature reviews into a single document to review.  The compiled literature review was uploaded as a draft to the project website on May 8, 2025. Since the submission of the initial draft literature review, there have been additional references found on the H2 effect on different elastomers.  These additional references will be included in a revised literature review.     
The fixture that will be used for the LET testing is being manufactured to simulate the long-term exposure of the preferred elastomer that is used for bolt-on steel repair sleeves.  The LET testing will include compressing the elastomer the same amount as would be expected on installed bolt-on steel sleeves.  Once the fixture is received the first LET test will begin. 
The PLIDCO bolt-on clamp long term exposure test has been completed at the request of PLIDCO.  The clamp was pressurized with 1,000 psi H2 on April 29, 2025.  The pressure and temperature of the clamp and pipe were continually monitored to determine if there was a significant loss of H2 for the duration of the exposure test as shown in Figure 3.  The exposure test was stopped on December 11, 2025 for a total exposure time of 226 days.  The pressure did fluctuate between 1,003 and 1,078 psi during the exposure test and most of that pressure variation was attributed to the change in temperature of the clamp which also fluctuated between 54 and 90⁰F.
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Figure 3.  PLIDCO Clamp Assembly Monitoring Set-up for the Long Term Exposure Test
The pressure and temperature data recorded during the exposure test is shown Figure 4.  The March and November data were analyzed to determine if there was a pressure drop over the duration of the test.  The determination was made by selecting times when the pipe and clamp were nearly identical temperatures and then calculating if there was a reduction in pressure in November.  The December data was not included in the analysis because there were no instances when the temperatures in May and December were nearly identical.  A total of five instances were selected to determine if a drop in pressure occurred.  In every instance there was a reduction in pressure in November, compared to May, and the average reduction of pressure of those five instances was 4.5 psi.  This would indicate that there is a small loss of H2 through the compressed elastomer seals over a six month time period.  It should be noted that the test was continually monitored with a H2 sensor and at not time during the test did the sensor trigger, which indicates that rate of H2 that was passing through the compressed elastomer seal was below the sensitivity of the H2 sensor.
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Figure 4.  Pressure versus Temperature Curves for the Hydrogen Exposure Test.
Task 4, Review of Research and Proposed Research to the use of Composite Repair Sleeves
The composite repair sleeve literature review was completed and was compiled with the other literature reviews into a single document to review.  The compiled literature review was uploaded as a draft to the project website on May 8, 2025.  Since the submission of the initial draft literature review, there have been additional references found on the hydrogen effect on different elastomers.  These additional references will be included in a revised literature review.        

The three composite repair system blanks have been fabricated by Acuren and were received by DNV for testing.  The three composite repairs have been machined into test specimens for permeability and tensile testing.  

The permeability testing has began on all three composites.  The initial testing was performed using 1,000 psi of H2. Unfortunately, the initial testing did not result in conclusive results so the experimental set up was modified and the permeability testing was repeated at different pressures and exposure times.  The repeat testing was performed using 100 psi of H2 for two weeks, 200 psi of H2 for one month, and 400 psi of H2 for two months.  Unfortunately, the repeat testing also did not result in measurable permeability.  The permeation cells are going to again be modified and the testing will be repeated for a third time.
Tensile testing of the three composites has started.  The initial tensile test specimens failed in the grips so the testing equipment is being switched to a hydrolytic system with different style grips to hopefully force the failure into the reduced section of the tensile test specimens.  
Task 5, Review of Research and Proposed Research for Plastic Pipe Repair
The plastic pipe repair literature review wass completed and was compiled with the other literature reviews into a single document to review.  The compiled literature review was uploaded as a draft to the project website on May 8, 2025.  Since the submission of the initial draft literature review, there have been additional references found on the H2 effect on fused joints.  These additional references will be included in a revised literature review.          

Three of the 2 inch plastic pipe samples have been hydrostatically tested as-received to generate baseline data.  The test specimens included a pipe section, a butt fused pipe section, and an electrofused pipe section.  Figure 5 shows the pipe sections after hydrotesting.  The two fused pipe sections failed away from the fuse joint in the pipe body indicating that the fused joints are stronger than the pipe body.  
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Figure 5. Photograph of the Three Unexposed Pipe Sections after Hydrostatic Pressure Testing.
The test pressure data for the three hydrostatic pressure tests of the unexposed plastic pipe sections are shown in Figure 6.  All three pipe sections increased in pressure until a maximum pressure ranging between 669 and 687 psi at which time the pressure begin to decrease.  The reduction in pressure was attributed to the global yielding of the pipe section.  The reduction of the pressure continued with increasing water volume until there was a significant drop in pressure.  That significant drop in pressure was attributed to the onset of local yielding of each pipe section that can be seen in Figure 5.  The local yielding occurred in the pipe body away from the butt or electrofusion joints.   The local yielding occurred at different water volumes which was attributed to the different lengths of the three pipe sections.  The onset of local yielding occurred at a pressure between 570 and 600 psi.  The pressure continued to reduce as the water volume increased until failure.  The failure occurred in the area of local yielding.  
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Figure 6.  Hydrostatic Pressure Tests Data for the Three As-received Pipe Section Tests.
The second set of hydrostatic pressure test were performed on H2 exposed plastic pipe sections.  The plastic pipes were exposed to 100% H2 for two weeks, which based on literature, would long enough to fully saturate the pipe wall and the butt and electrofusion joints.  The test pressure data for the three hydrostatic pressure tests of the H2 exposed plastic pipe sections are shown in Figure 7.  The pressure curves for the H2 exposed pipe sections had a similar profile to the unexposed pipe sections.  The pressure increases as the volume of water increases until a maximum pressure at which time the pressure started to reduce until the local yielding pressure drop occurred followed by failure.  The maximum pressure ranged between 629 and 664 psi.  The onset of local yielding occurred at a pressure between 540 and 560 psi.  
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Figure 7.  Hydrostatic Pressure Tests Data for the Three As-received Pipe Section Tests.
The NYSEARCH project is continuing testing and currently does not have any results that can be shared from the cost-share effort. 

5: Project Schedule 
The project is behind schedule and the timing can not be made up at this point since the remaining tests require extended exposure times that can not be reached at this point.  A one year no cost extension will be requested. 
Item 1, Task 1, Kick-off Meeting

Complete.
Item 2, Task 2, Steel Welded Repair Sleeves to Repair H2 and H2/Natural Gas blended Pipelines Literature Review

Complete.     
Item 3, Task 3, Steel Bolt-on Repair Sleeves to Repair H2 and H2/Natural Gas blended Pipelines Literature Review

Complete.     
Item 4, Task 4, Composite Repair Sleeves to Repair H2 and H2/Natural Gas blended Pipelines Literature Review

Complete.     
Item 5, Task 5, Plastic Pipe Repairs to Repair H2 and H2/Natural Gas blended Pipelines Literature Review

Complete.     
Item 6, Task 7, 1st Quarterly Status Report
Complete.
Item 7, Task 2, First Set of In-service Welding Trials

Complete.
Item 8, Task 3, First Set of LET Experiments on the Bolt-on Steel Sleeve Elastomers

The LET test fixture is being manufactured.  Once completed the LET testing will begin. 
Item 9, Task 4, Composite Repair Sleeve Material Permeability Testing

The initial and repeat permeation tests did not measure permeability of any of the three composites.  The fixture is being modified, and the tests will be repeated a third time.       
Item 10, Task 5, Aging and Hydrotesting of Butt Fusion Joints

Hydrostatic pressure testing of the as-received and H2 exposed pipe sections are completed.  
Item 11, Task 7, 2nd Quarterly Status Report

Complete.

Item 12, Task 7, 3rd Quarterly Status Report

Complete.
Item 13, Task 2, Second Set of In-service Welding Trials

Complete.
Item 14, Task 3, Second Set of LET Experiments on the Bolt-on Steel Sleeve Elastomers

Not started. 
Item 15, Task 4, Composite Repair Sleeve Aging and Tensile Testing

The composite sleeve material blanks have been manufactured and machined.  The baseline tensile testing specimens have started but require equipment modifications.         
Item 16, Task 5, Aging and Hydrotesting of Electrofusion Joints

Hydrostatic pressure testing of the as-received and H2 exposed pipe sections are completed.  
Item 17, Task 7, 4th Quarterly Status Report

Complete.
Item 18, Task 7, 5th Quarterly Status Report

Complete.
Item 19, Task 2, In-service Welding Trials on Extended Exposure Pipe 

The vessels have been pressurized with 800 psi H2 on March 28, 2025 to begin the long-term exposure.  The vessels will remain pressured until 2026 Q1 which corresponds the Q6 of the project schedule before the in-service welding trials.

Item 20, Task 6, Project Report

On-going.
Item 21, Task 7, 6th Quarterly Status Report

Not started.
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