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1: Items Completed During this Quarterly Period:

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

	20
	1
	Quarterly project management & status update
	Submit 7th quarterly report
	$1,246 
	$3,446

	13
	5
	Quasi transient pack sensitivity analysis
	Results to be included in quarterly report
	11,395
	11,395

	17
	7
	Simplified equations of state and CHDP estimation
	Summary report comparing simplified equations of state to detailed methods
	$22,510
	$22,510


2: Items Not Completed During this Quarterly Period:

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

	7
	4
	PODS draft SCADA interface data model
	Results to be included in quarterly report
	$23,796 
	$23,796 

	18
	2
	Host site implementation of overlapping zone balancing
	Results to be included in quarterly report
	$16,678
	$14,478


3: Project Financial Tracking During this Quarterly Period:

Note that this chart reflects Federal share only.

[image: image1.emf]$396,196

$240,845

$4,702

$81,028

$44,748

$32,400

$28,762

$50,023

$2,319

$21,126

$40,868

$58,794

$24,589

$6,837

$4,702

$57,231

$44,748

$20,471

$17,367

$10,833

$0

$0

$0

$0

$0

$0

$155,352

$0 $50,000 $100,000 $150,000 $200,000 $250,000 $300,000 $350,000 $400,000

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Quarter 5

Quarter 6

Quarter 7

Quarter 8

Quarter 9

Quarter 10

Quarter 11

Quarter 12

Invoice Running Total

Total Project Amount

Remaining Amount

Not Yet Invoiced

Quarterly Payable Milestones/Invoices - 693JK32210001POTA

Total Project Amount

OTA Projected Invoice

Actual Invoice


4:  Project Technical Status 

Host Site Data

Additional data queries and views were completed to aid in bulk analysis of the host data.
PODS draft SCADA interface data model

The development of the SCADA interface data model is pending receipt of a formal proposal from the PODS organization. It is expected that this proposal will have been received and executed prior to the next quarterly report.
Flow Pattern Matching

Flow pattern matching analysis proof of concept has been completed and is being codified in a software library. The development of this software library is not part of the scope of this project but is being done at PRCI’s expense as (1) a method to more efficiently process the host site data and (2) to better facilitate potential integration of the methods into end user environments. Work on the library is approximately 50% complete.
The details of performing flow pattern matching has been included in the draft final report as Appendix D.

Standardized Methods for Calculating LAUF

While not part of the original scope of the project, it has been identified that there are at least six different methods to calculate lost and unaccounted for (LAUF). A document has been drafted that (1) documents the various methods, (2) recommends nomenclature for indicating which method was used for LAUF calculations, and (3) recommendations on the preferred method. This work is being done as an extra to the project and covered by PRCI. The report will be provided to PHMSA under this project at no incremental cost. PRCI will work with API, AGA, and/or GPSA with an attempt to convert the developed document into an industry recognized standard. This report is complete and is currently undergoing peer review prior to being formally published..

Quasi transient pack sensitivity analysis

Additional analysis has been completed utilizing PRCI transient data. The PRCI data was selected over host site supplied data because it has more granular data and purposely induced transients. The data shows that significant errors in lost and unaccounted are generated is pipeline pack (inventory) is not properly accounted for in gaseous systems. 

Although the work anticipated for the project has been completed, PRCI is working to identify a simplified model that is more accurate than the commonly used steady-state pipeline pack calculation methods. This will require a modification to the databases typically used by pipeline operators for pack calculation in that most existing pack calculation use a volume factor; that will have to be replaced by diameter and length factors to better model the transient effects of pack. PRCI intends to do more work than originally proposed at no additional cost PHMSA. 

The work to date has shown that the existing method of calculating Transient modeling for parametric analysis has been completed. Based upon actual transient data, the LAUF can be significantly in error based on current methods as shown in Figure 3.
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Figure 1 – LAUF Trend during transient conditions

If the pack were properly accounted for, the LAUF would have shown 0% across the board. It is useful to note that the currently used method (LaufInstPkSimple) did not (in this example) produce better results that ignoring line pack changes (LaufInstant) with the note that neither of them performed very well. Splitting out changes in line pack as separate inflows and outflows (LaufInstantWPackAdj) did perform better but still has more error than desirable. 

All of this shows how complicated it is to properly account for line pack inventory during transient flow conditions.
The simulated transient studies based on natural gas were analyzed and compared to the simplified pack calculations. Fifteen different cases were analyzed of significantly different pipe diameters, lengths, and pressures. In all cases, the transient analysis was more accurate than the simplified methods but not sufficiently different to warrant the use of online transient models. Said another way, the accuracy improvement from using the offline transient models is very small. 
[image: image3.emf]
Figure 2 – Comparison of simulated transient pack calculation to simplified method.

This is demonstrated in Figure 2 above where the largest difference in the two calculation methods resulted in a pack difference of approximately 140 MSCF out of a total pack of 32,750 MSCF (0.4%). This result is indicative of all 15 cases analyzed (all 15 cases will be included in the related report). Crevis 
Neither the transient models nor the simplified models adequately calculate the pack as calculated from the real transient data. The lack of fidelity in the in the transient models is attributed to matching the real transient pressures and allowing the flows to ‘float’ rather than constraining both pressures and flows. 

The simplified transient methods will focus on modeling against the real transient data with the simulated data to help adjust for parametric differences in pipe diameter, length, and gas density.
International Pipeline Conference Paper

As a contractual requirement, presentation of the research efforts must be presented. An abstract outlining the process of performing system calibration of inline flow meters and using flow pattern matching to identify meters with measurement errors was submitted for consideration to the 2024 International Pipeline Conference. The abstract and corresponding paper was selected for the conference. The final paper has been submitted and the corresponding presentation will be developed.
5: Project Schedule
The project is on slightly behind schedule based upon the work completed despite having some tasks lag behind. Overall, the project is estimated at 60% complete on a plan of 62% by end of project Q7. The lag is largely associated with PODS model work which is not a critical path to the completion of the balance of the project. 

