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1: Items Completed During this Quarterly Period:

No item has been completed in the 5th quarter. 

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

	
	
	
	
	
	

	
	
	
	
	
	


2: Items Not-Completed During this Quarterly Period:

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

	3
	2
	Logging Tool Performance Test
	Evaluation of Logging Tool Performance
	$64,396
	$64,396

	5
	3
	Physical Test Validation
	Physical Test Validation
	$38,322
	$38,322

	7
	4
	Finite Element Analysis
	Finite Element Analysis
	$22,508
	$22,508

	8
	5
	Reliability-Based Assessment of Casing Strength
	Reliability-Based Assessment of Casing Strength
	$27,160
	$27,160


3: Project Financial Tracking During this Quarterly Period:

No payable milestone has been reached in the 5th quarter.
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4:  Project Technical Status:
[Item #3] [Task #2] [Logging Tool Performance Test] [Evaluation of Logging Tool Performance]
This task is to perform physical testing to evaluate the performance of selected logging tools in characterizing casing corrosion defects.
Two casing corrosion logging tool vendors have completed the physical test at C-FER’s lab. The third vendor is still in the process of manufacturing two larger-diameter prototype tools for this testing program. Among the two vendors who have completed the physical tests, one vendor has submitted their logging test report and the tool performance evaluation has started. Collecting the report from the other vendor is in progress.

[Item #5] [Task #3] [Physical Test Validation] [Physical Test Validation]
This task is to conduct burst tests on casing specimens, containing significant corrosion defects, to supplement existing data sets from previous literatures. This task also includes the activity of using the extended burst test data set (i.e. a combination of the burst test results from this task and test data set from previous literatures) to benchmark the identified burst capacity prediction models.

Full-scale burst test engineering design was completed, and the test plan has been made. The burst test will start upon completion of the logging tool test (Item #3 / Task #2).
[Item #7] [Task #4] [Finite Element Analysis] [Finite Element Analysis]
This task is to perform Finite Element Analysis (FEA) to further explore the accuracy and applicability of the burst capacity prediction models under complex loading conditions that may be expected in storage wells.
The commercial FEA program Abaqus was used in this task. The modeling procedure for casing specimens with metal loss features (i.e. physical burst test specimens described in Item #5 / Task #3) were established. The detailed metal loss profile characterized by laser scan was implemented in the FEA model. The elastic-plastic casing material constitutive models were established based on coupon tensile test results. Analyses have been completed on the eight 4.5” and the six 5.5” casing specimens subjected to internal pressure with capped-end condition (i.e. the physical burst test condition in Item #5 / Task #3). The analysis will continue for the six 7.0” casing specimens under capped-end internal pressure condition. In addition, analysis of casing specimens under in‑situ loads (locked axial load and curvature) representative to underground gas storage wells will also be performed.

[Item #9] [Task #6] [Project management, meeting, prepare and submit draft final report] [Project management, meeting, prepare and submit draft final report]
Presentation of the project progress was made at the PRCI Underground Storage Technical Committee meeting in November 2019. The most up to date technical findings were presented to the technical committee. Some feedbacks were received from the technical committee as a guidance for proceeding with the project.
5: Project Schedule:
[Item #3] [Task #2] [Logging Tool Performance Test] [Evaluation of Logging Tool Performance]
Test of the third vendor’s tools is now postponed to February 2020. The delay was due to the difficulty of sourcing the magnetic core material for manufacturing the prototype tools as indicated by the vendor. The delay of physical testing of the third vendor’s tool will cause a delay of the Task #3 (physical burst test).

[Item #5] [Task #3] [Physical Test Validation] [Physical Test Validation]
As described above, the delay of Task #2 (logging tool test) will cause a delay of the Task #3 (physical burst test). Since the burst specimens will need to be cut from the logging tool casing specimens and therefore the burst test task can only start once the logging tool test is completed.
[Item #7] [Task #4] [Finite Element Analysis] [Finite Element Analysis]
The delay of Task #3 (physical burst test) will also affect the schedule of Task #4. The physical burst test results are required to benchmark the failure criterion used in FEA, which would affect the predicted burst strength of casing specimens under combined in-situ loads. In addition, validation of the remaining burst strength models also requires the physical burst test results and the FEA results.

[Item #8] [Task #5] [Reliability-Based Assessment of Casing Strength] [Reliability-Based Assessment of Casing Strength]
This work has not been started, as it needs inputs from all the other items described above.

