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Date of Report: 1st Quarterly Report-December 30, 2020
Contract Number:  693JK32010013POTA

Prepared for: DOT (PHMSA)
Project Title: "Forced Resonance Imaging for 3-D Mapping of Buried Gas Pipes"
Prepared by:  Bakhtar Research and Engineering LLC
Contact Information:  Khosrow Bakhtar, (949) 500 – 1460, kbakhtar@bausa.org
For quarterly period ending:  December 30, 2020
1: Items Completed During this Quarterly Period:

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

	1
	1
	General Project Task

	Presented schedule and plans for project
	
	

	2
	6
	Quarterly Progress Report
	Submitted 1st Quarterly Progress Report
	$2,704.00
	0.00

	
	
	
	
	$2,704.00
	$0.00


2: Items Not-Completed During this Quarterly Period:

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

	3

	2


	October 31, 2020

( Identified test parameters for

3-D mapping of buried pipelines.

( Communicated with PG&E

regarding Tests at their facilities.

( Communicated with GPS and Vector Network Analyzer venders regarding our equipment hardware requirements.

( Prepared, submitted, and attended the kick-off meeting with Agreement AOR, TTI, and Administrator/Officer.

( Made request from AOR and TTI for additional test site while waiting to hear from PG&E.

( Prepared and submitted an abstract for presentation at PRCI conference.

( Completed maintenance of USAF EarthRadar (BakhtarRadar) equipment in preparation for field testing.

( Completed work associated with external triggering of BPD using the data logger of the Carlson Software GPS system. The firmware for the GPS was developed at no cost to the Agreement by the software company for the Bakhtar Research and Engineering LLC.
	Test parameters for 3-D mapping
	$77,451.66
	$93,000

	3
	2
	November 30, 2020

( Completed Field Test Plan and submitted it to Ms. Annmarie Robertson following final review in the first week of December 2020.

( Acquired deep cycle batteries, inverters, chargers and other peripheral (cost sharing) needed for field testing.

( Moved to a new much larger facility (computer center and electromagnetics laboratory) for design and fabrication as well as calibration of BPD components.

( Contacted local authorities in the City of Costa Mesa regarding conducting preliminary tests at their utility sites while waiting form PG&E test sites to become available.

( Completed final design and construction of the second set of experimental forced-resonating adaptive "horn" antennae for detection of buried plastic pipelines. This operation was much labor intensive and appears to be successful. Still, needs to have it calibrated in the field. The construction of the third FR antennae are expected completion in the next month.

( Used thirty days of cost sharing, using BakhtarRadar Technology, for completing Field Test Plan and design-construction of the FR horn antennae.

( Ordered components for GPS-BPD data transfer cables and team member (Mr. Scott Lacy - electronics technician) completed fabrication of the three sets of data transfer cables.
	Field Test Plan
	$59,246.30
	$90,000

	3
	2
	December 31, 2020

( Contacted City of Costa Mesa regarding using their buried utility sites for initial tests and validation of the newly designed FR horn antenna. Their field activities are on standstill due to the COVID-19. 

( Completed fabrications of the first set of the data transfer cables for GPS-BPD. All required components were purchased and Mr. Scott Lacy (our electronics technician). Fabrication of Two more sets of data transfer are to be completed in   January 2021.

( Prepared a short document on FR horn antennae design and construction - more details will be included in the next quarterly report following completion of calibration and field testing of these devices.

( Completed design and fabrication of two FR adaptive experimental “horn” antennae. 

( Contacted PG&E authorities regarding test sites – they indicated that January is the most likely time for commencing field testing at their site(s)

( Contacted (by phone) Ms. Annmarie Robertson on her contacts with Southern California Gas Company.

( The project is on time and slightly ahead of schedule if field testing can commence by February 2021
	Experimental FR Horn Antennae
	$73,099.58
	$90,000

	
	
	
	
	209796.90
	$273,000


3: Project Financial Tracking During this Quarterly Period:
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4:  Project Technical Status –
[Item #1] [Task #1] [General Project Task] [Presented schedule and plan for project]

[Item #2] [Task #6] [Quarterly Progress Report] [Submitted 1st Quarterly Report]

[Item #3] [Task #2] [ October 31, 2020] [Test Parameters for 3-D Mapping]

( Completed identification of pertinent parameters required for 3-D mapping of buried pipelines. These parameters are of great importance for establishing the default ranges/values as listed in the “Field Test Plan” submitted to the AOR. 

( Completed and delivered to the equipment manufacturer (Rohde and Schwarz) specifications of the hardware requirement for the energy source, Vector Network Analyzer (VNA) with emphasis on adding the Time Domain Functions and other specific modules as identified in the Field Test Plan.

( Conducted kick-off team meeting and presented initial plan for field testing at the utility companies test sites to determine pertinent parameters for buried pipeline detection and 3-D mapping.

( Emphasized having additional test sites for the system validations at the gas companies testing facilities with varying depth, location, diameter of buried pipelines in different host geologic settings.

( Prepared and submitted an abstract for paper presentation at the PRCI conference in Texas.

( Completed maintenance of USAF EarthRadar (BakhtarRadar) equipment in preparation for field testing. This included checking and validation of GPS for site location, 3-D mapping, and external triggering of “make-shift” configuration of BPD. As an integral part of this task, the motorized moving platform was also serviced and repaired ready for the field operation.

( Completed work associated with external triggering of BPD using the data logger of the Carlson Software GPS system. The firmware for the GPS was developed at no cost to the Agreement by the software company for the Bakhtar Research and Engineering LLC. This specially manufactured GPS with firmware designed for use with BakhtarRadar (make-shift configuration of BPD) is to be integrated with the final configuration of BPD for location tracking and 3-D mapping of the buried pipelines. 
( Used thirty-three days of cost sharing, using BakhtarRadar Technology, for completing subtasks reported in the month of October 2020.

 [Item #4] [Task #2] [November 30, 2020] [Field Test Plan] 
( Completed Field Test Plan and submitted it to Ms. Annmarie Robertson following final review in the first week of December 2020. The document submitted contained the identified parameters of importance for buried pipelines 3-D mapping and determinations of their range of values based on the initial field testing proposed in the Task-2 of the Agreement.
( Acquired deep cycle batteries, inverters, chargers and other peripheral (cost sharing) needed for field testing. The said equipment/accessories are required for field testing and their specifications and photographs are included in the next quarterly report. 
( Moved to a new much larger facility (computer center and electromagnetics laboratory) for design and fabrication as well as calibration of BPD components. This facility should enable all hardware modifications and equipment calibrations be performed in-house.
( Contacted local authorities in the City of Costa Mesa regarding conducting preliminary tests at their utility sites while waiting form PG&E test sites to become available. This would have been good and probably would facilitate the ease of equipment testing prior to start the actual field activities at the utility company’s site – however because of COVI-19 the city operations are currently at standstill within the buried pipelines of interest to the Agreement.
( Completed final design and construction of the second set of experimental forced-resonating adaptive "horn" antennae for detection of buried plastic pipelines. This operation was much labor intensive and appears to be successful. Still, needs to have it calibrated in the field. The construction of the third FR antennae is expected completion in the next month.

( Used thirty days of cost sharing, using BakhtarRadar Technology, for completing Field Test Plan and design-construction of the FR horn antennae.

( Ordered components for GPS-BPD data transfer cables and team member (Mr. Scott Lacy - electronics technician) completed fabrication of the three sets of data transfer cables.
[Item #5] [Task #2] [December 31, 2020] [Experimental FR Horn Antennae]] 
( Contacted City of Costa Mesa regarding using their buried utility sites for initial tests and validation of the newly designed FR horn antenna. Their field activities are on standstill due to the COVID-19. Still, based on the recent communication with the AOR there is a possibility that additional test sites become available courtesy of Southern California Electric Company.
( Completed fabrications of the first set of the data transfer cables for GPS-BPD. All required components were purchased and Mr. Scott Lacy (our electronics technician). Fabrication of Two more sets of data transfer are to be completed in January 2021. Precision data transfer cables are specially important when dealing with low power such as the one used in BPD to minimize energy losses during transmissions.
( Prepared a short document on FR horn antennae design and construction - more details will be included in the next quarterly report following completion of calibration and field testing of these devices. Documentation of FR antennae design assists in improving their performance as more experience is gained in the pipeline mapping in the field.
( Completed design and fabrication of two FR adaptive experimental “horn” antennae. These experimental antennae facilitate the further improvements of radiators used for buried pipeline detection and 3-D mapping.
( Contacted PG&E authorities regarding test sites – they indicated that January is the most likely time for commencing field testing at their site(s)

( Contacted (by phone) Ms. Annmarie Robertson on her contacts with Southern California Gas Company.
( Used thirty days of cost sharing, using BakhtarRadar Technology, for completing subtasks reported in the month of October 2020.

( The project is on time and slightly ahead of schedule if field testing can commence by March 2021

5: Project Schedule – 
As mentioned in Section 2 the project progress is on schedule and COVID-19 impact on the on-going research is insignificant as long as the field testing is started by 1st quarter FY-2021 (January-March 2021).


