OIR ON THE COMMISSION’S OWN MOTION TO ADOPT NEW SAFETY AND RELIABILITY REGULATIONS FOR NATURAL GAS TRANSMISSION AND DISTRIBUTION PIPELINES AND RELATED RATEMAKING MECHANISMS                                      (A.11-11-002)

(DATA REQUEST TURN-TCAP-PSEP-02)
______________________________________________________________________


QUESTION TURN-TCAP-PSEP-02-01:

For the period from 2006-2011, inclusive, please provide the following information concerning the Sempra Utilities’ experience with in-line inspection tools.  If the response is different for either SoCalGas or SDG&E during any portion of that period, please describe that difference:   

· A listing and description of each type of in-line inspection tool used to inspect transmission and distribution pipes, including the method of inspection that the tool permits (i.e., MFI, TFI, etc). 

· For each type of tool, the annual number of miles of pipeline inspected by an in-line inspection tool broken out by the type of tool used, and the diameter of the pipes that were inspected, 

· The annual cost (per mile) for each type of in-line inspection. 

RESPONSE TURN-TCAP-PSEP-02-01:

Below is a listing and description of each type of in-line inspection tool used to inspect transmission and distribution pipes, including the method of inspection that the tool permits.
Magnetic Flux Leakage (MFL): a type of inline inspection technique that induces a magnetic field in a pipe wall between two poles of a magnet. Sensors record changes in the magnetic flux (flow) which can be used to evaluate metal loss.
Transverse Field Magnetic Flux (TFI): TFI technology incorporates a magnetic flux technique to detect and characterize narrow axially-oriented anomalies by inducing a circumferential field path, rather than a longitudinal one. This method is sensitive to defects not normally detected by conventional magnetics, such as narrow axial external corrosion, cracks in long seam welds, gouges, axial notches in dents—as well as large individual cracks or large colonies of stress corrosion cracking (SCC).
Ultrasonic Compression Wave Tool:  Conventional compression wave ultrasonic technology directs high frequency sound waves from probes located on the pig radially into the pipe wall and measures the delay in the return, or reflected, signal to identify metal loss (a process analogous to radar).

Deformation / Caliper tools: Caliper smart pigs are used to determine the internal diameter of the pipeline.  The caliper inline inspection technique is designed to detect, locate and size geometric anomalies in the pipe wall.  

At a minimum SoCalGas and SDG&E use both the High Resolution MFL and Caliper/Deformation tool, at least once, for each run.  In addition to running the High Resolution MFL and Caliper/Deformation tools, SoCalGas has run an additional two tools on three pipelines: 

1. Ultrasonic Compression Wave Tool on L80 in 2003 approximately 0.6 miles long and on L2001 in 2007 approximately 6.2 miles

2. Transverse Field Magnetic Flux Tool on L317 in 2011, which is approximately 1.1 miles.
The following is a breakdown of miles inspected by Diameter:


[image: image1.emf]So Cal

Diameter 20062007200920102011200620072008200920102011 Total

12.75 1 0 0 0 0 1 1 3

16 27 18 0 51 3 7 0 0 106

20 16 0 0 4 0 0 0 3 2 7 31

22 47 17 0 29 0 0 22 0 115

24 14 4 0 21 0 0 13 0 0 52

26 0 0 0 0 0 0 0 0

30 171 9 95 250 10 146 74 11 43 33 96 938

34 50 39 0 0 0 0 0 89

36 85 0 175 72 21 22 0 24 8 407

10.750 0 0

8.625 1 2 3

Grand Total 319 99 118 442 15 278 176 37 64 82 113 1742

NON HCA Miles HCA Miles
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Diameter 20062007200920102011200620072008200920102011 Total

36 4 26 30

NON HCA Miles HCA Miles


See also Response TURN DR-01-07(c-d), which is provided along with this response and which will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml
QUESTION TURN-TCAP-PSEP-02-02:

Please provide all of the foundational cost and operational information that support the Sempra Utility estimates (at Amended Testimony, p. 111) of the following:  

· $200,000 per each run of an in-line inspection tool, 

· 2 digs per run (at $50,000 per dig), and 

· Excavation and repair costs of $75,000 per mile.

RESPONSE TURN-TCAP-PSEP-02-02:

See Response DRA-DAO-21-03(d), available on the SoCalGas website at the following link: http://www.socalgas.com/regulatory/R11-02-019.shtml
QUESTION TURN-TCAP-PSEP-02-03:

Please provide a description of each technology that SoCalGas intends to use for completing in-line-inspections for 2012-2020, including but not limited to

· The name of the technology, 

· Each company that owns the rights to that technology, and 

· The relationship that either or both of the Sempra Utilities (i.e., SoCalGas or SDG&E) have with any and all owners of the in-line inspection technologies. If the Sempra Utilities or any other subsidiary of Sempra Energy have any ownership arrangements or royalty or revenue sharing arrangements with the owners any of its proposed in-line inspection technologies, please explain the nature of those arrangements. 

RESPONSE TURN-TCAP-PSEP-02-03:

The technology that SoCalGas intends to use for completing in-line-inspections for 2012-2020 will be based on specifications outlined in the Request for Proposals (RFP) for each individual inspection.  Each vendor must adhere to these requirements for the inspection and the correlating inspection tool will be used.  To date, the following vendors have been used, with the correlating tools used, at SoCalGas:  

	In-line Inspection Tool
	Company That Owns Technology

	High Resolution MFL 
	Baker Hughes PMG, Enduro Pipeline Services, NDT Systems & Services, GE PII, Rosen USA, TD Williamson, Weatherford US L.P         

	Transverse Field Magnetic Flux (TFI)
	Baker Hughes PMG, NDT Systems & Services, GE PII, Rosen USA, Intratech ILI Services       

	Ultrasonic Compression Wave Tool
	Baker Hughes PMG, NDT Systems & Services, GE PII, Rosen USA       

	Deformation /Caliper Tool
	Baker Hughes PMG, Enduro Pipeline Services, NDT Systems & Services, GE PII, Rosen USA, TD Williamson, Weatherford US L.P       


SoCalGas and SDG&E plan to use the TIGRE (Transmission-Line Inspection of Gas Mains via Robotic Explorers) and the Explorer in-line robotic inspection systems during the PSEP implementation period.  The key feature of TIGRE and Explorer is that they can inspect unpiggable pipeline segments, without having to shut down the pipeline.  SoCalGas has co-funded and participated in the TIGRE and Explorer projects at NYSEARCH, a member-supported research and development division of the Northeast Gas Association (NGA).  NGA licensed its robotics technology to Invodane Engineering, who is developing a commercial system.  Invodane will pay royalties for using TIGRE and Explorer to the NYSEARCH Robotics LLC.  NYSEARCH Robotics LLC has a revenue sharing agreement with eligible members, and SoCalGas’ share, based on our co-funding interest, is 12.3%.  To date, there has been no distribution of revenues to members from NGA/NYSEARCH.  
QUESTION TURN-TCAP-PSEP-02-04:
Please list the types of pipes and diameters of pipelines that may accommodate in-line inspections as described in the amended workpapers (dated 12/2/2011, pp. 38-43). 

RESPONSE TURN-TCAP-PSEP-02-04:

Each pipeline listed on pages WP-IX-1-39 and WP-IX-1-43 of the workpapers supporting Chapter IX of the Testimony has a corresponding detailed workpaper in either Appendix IX-1-A or IX-1-C that contains further information, including the pipeline diameter.
QUESTION TURN-TCAP-PSEP-02-05:
Please provide any and all reports and studies (whether in draft or final form) completed by SoCalGas (or its technology partners (i.e., Northeast Gas Association, American Gas Association, Department of Transportation, Operation Technology Development Corporation, InvoDane Engineering, Ltd., etc.) discussing SoCalGas’ test of the Intermediate TIGRE technology that occurred in November of 2010, and any test of that technology that has occurred since then.  Please also state the dates of each test of this technology.

RESPONSE TURN-TCAP-PSEP-02-05:
Please see the attached files for presentations updating the status of the TIGRE system since November, 2010.  Since SoCalGas’ field demo, upgrades to the intermediate TIGRE system have been under development.  A prototype of the new system was tested at a NYSEARCH pipe farm in New York on 12/12/2011.  The most recent field trial occurred the week of May 14, 2012.  Reports for this latest trial are not yet available.  Additional field tests are planned in June and July, 2012, but are subject to change.  

Please note that some of these presentation slides have been copied in such a way as to preserve proprietary and confidential information.  
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QUESTION TURN-TCAP-PSEP-02-06:
Please provide all information, records, and studies possessed by the Sempra Utilities concerning the experience of other gas utilities using in-line pipeline inspection technologies and techniques.  If the information, records and studies are so voluminous that the Sempra Utilities contend it would be unduly burdensome to provide all of them, please provide the ten that, in the view of the Sempra Utilities, reflect a representative sample of that information, records and studies.

RESPONSE TURN-TCAP-PSEP-02-06:

Beyond confidential industry conference proceedings, SoCalGas and SDG&E do not maintain information regarding the experience of other gas utilities with in-line inspection.  

For a detailed primer on the capabilities of in-line inspection tools, see the background information available in the archived copies of the June 24, 2011 Educational Symposium on In-Line Inspection of Gas Pipelines located on the CPUC website at: http://www.cpuc.ca.gov/NR/rdonlyres/0DEA7BA4-5421-4287-BD32-A22863A2BFE9/0/INLINEINSPECTIONSYMPOSIUMCONCATENATEDFINAL.pdf.  Additionally, a pertinent document for review is the Interstate Natural Gas Association of America/ American Gas Association Report to NTSB on Development of Advanced In-Line Inspection Platforms for Use in Gas Transmission Pipelines.  This report was provided to the NTSB on March 26, 2012, and is available for download at the following link:  http://www.ingaa.org/Filings/18021.aspx.

QUESTION TURN-TCAP-PSEP-02-07:
The following request refers to SoCalGas and SDG&E’s Status Report to the National Transportation Safety Board (dated June 24, 2011). At page 5 of that report, the report discusses four projects for which SoCalGas used an in-line inspection tool (TFI) to evaluate for specific pipelines, and indicates that the utility was awaiting a final vendor report on each of these projects. Please provide a copy of each of the four final vendor reports for the projects discussed in that report: 

· 12 inch Line #317, 

· 30 inch Line #2001 West (Moreno to Santa Ana), 

· 30 Inch Line #2001 West (Santa Ana to La Puente), 

· 30 Inch Line 2003 West. 

RESPONSE TURN-TCAP-PSEP-02-07:

The June 24, 2011 document referenced above is not a report to the National Transportation Safety Board, but rather, a status update letter submitted by SoCalGas/SDG&E to the CPUC on the subject of: Update to Report of SoCalGas and SDG&E on Actions Taken in Response to the National Transportation Safety Board Recommendations. Of the four pipeline segments identified for TFI in the letter, only one pipeline at that time (Line 317) had been inspected using a TFI tool, and the remainder were planned for TFI runs later in 2011.

At this time, the status of our inspections with regard to TFI has not changed.  Only Line 317 has been inspected with TFI technology, and restricted tool availability and logistics have prevented inspection of the remaining pipelines.
The final vendor report for Line 317 is confidential, but will be provided to TURN upon execution of a non-disclosure agreement with SoCalGas.

QUESTION TURN-TCAP-PSEP-02-08:
For each year from 1997 through 2011, inclusive, for each utility please provide the following information on a recorded basis: 

· The number of miles (or feet) of transmission (and distribution if applicable) pipeline that was retrofitted to accommodate inspections by “pigs” broken out by size of pipe, 

· The annual cost of retrofitting those pipelines to accommodate in-line inspections, and 

· A brief narrative describing the process of retrofitting pipelines to accommodate “pig” inspections, including any changes to the process that occurred during this period.  

RESPONSE TURN-TCAP-PSEP-02-08:
Responsive data is only available dating back to the beginning of the TIMP program in 2003.  All pipelines have undergone some amount of retrofitting to be able to accommodate in-line inspection tools.  The mileage of these pipelines is provided in Response TURN DR-01-07(c) which is provided along with this response and will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml
For the annual cost of retrofitting those pipelines, see Response TURN DR-01-07(d) which is provided along with this response and which will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml.
Retrofitting pipelines to accommodate in-line inspections involves adding facilities (launcher and receiver) to the pipeline to enable insertion and removal of the inspection tools and elimination of any feature that would inhibit the passage of a tool at any point between the launch and receive sites.  Such features include plug valves, elbows with too tight a bend radius, back-to-back bends within a certain threshold distance of each other, unbarred tees, diameter changes, and any intrusive monitoring or liquids removal.  

QUESTION TURN-TCAP-PSEP-02-09:
For each year from 1997 through 2011, inclusive, for each utility please provide the following information on a recorded basis: 

· The number of in-line [pig] inspections broken out by size of pipe, 

· The number of miles associated with these in-line inspections, and

· The costs associated with these in-line inspections, broken into labor and non-labor.

RESPONSE TURN-TCAP-PSEP-02-09:

Responsive data is only available dating back to the beginning of the TIMP program: 
	SoCalGas

	Date
	Pipeline
	Miles
	Size

	2003
	2001 WEST
	74.9
	30

	2003
	160
	0.8
	22

	2003
	1005
	23.8
	22

	2003
	80
	0.6
	12.75

	2004
	1175
	2.0
	30

	2004
	1005
	0.4
	22

	2004
	2000
	75.5
	30

	2004
	2003
	11.8
	30

	2004
	2002
	3.4
	30

	2004
	2003
	15.3
	30

	2004
	2002
	3.5
	30

	2004
	2001 WEST
	7.2
	30

	2004
	1170
	5.9
	30

	2004
	3007
	4.4
	30

	2004
	2001 WEST
	51.6
	30

	2005
	2000
	26.8
	30

	2005
	235 WEST
	46.8
	30

	2005
	1167
	2.4
	30

	2005
	335
	65.0
	30

	2005
	1027
	34.4
	16

	2005
	235 WEST
	64.7
	30

	2005
	767
	5.4
	30

	2005
	1004
	9.7
	16

	2005
	4000
	7.0
	36

	2006
	1013
	4.7
	30

	2006
	1015
	0.6
	30

	2006
	2000
	31.2
	30

	2006
	1180
	3.8
	30

	2006
	4000
	35.6
	36

	2006
	4002
	33.2
	36

	2006
	225
	12.9
	34

	2006
	235.01
	0.2
	24

	2006
	235.02
	0.3
	24

	2006
	225
	11.3
	34

	2006
	324
	35.4
	34

	2006
	4000
	76.7
	36

	2006
	3000 WEST
	44.3
	30

	2006
	1028
	34.5
	24

	2006
	3003
	29.1
	34

	2006
	407
	12.5
	30

	2006
	2001 EAST
	6.5
	30

	2006
	2000
	6.2
	30

	2006
	1014
	23.5
	30

	2006
	2000
	73.0
	30

	2006
	2006
	5.5
	30

	2006
	4000
	0.0
	36

	2006
	1192
	11.3
	36

	2006
	1030
	31.8
	30

	2006
	2001 EAST
	37.2
	30

	2006
	2001 WEST
	5.7
	30

	2006
	1181
	5.2
	30

	2006
	1018
	24.8
	30

	2007
	115
	17.9
	30

	2007
	8109
	15.6
	20

	2007
	1010
	31.7
	16

	2007
	1205
	7.7
	36

	2007
	35-20
	21.0
	16

	2007
	1024
	1.6
	30

	2007
	1176
	3.8
	30

	2007
	404
	12.6
	30

	2007
	800
	26.0
	22

	2007
	1016
	13.4
	36

	2007
	1004
	10.1
	16

	2007
	404
	24.1
	30

	2007
	765
	6.2
	30

	2007
	765
	17.2
	30

	2007
	127
	1.6
	16

	2007
	1004
	21.1
	16

	2007
	406
	50.1
	22

	2008
	765
	6.2
	30

	2008
	1019
	14.5
	36

	2008
	1027
	34.4
	16

	2008
	1202
	7.6
	36

	2008
	1200
	3.3
	16

	2008
	3001
	5.2
	30

	2009
	1020
	6.0
	30

	2009
	247
	24.4
	16

	2009
	7039
	17.0
	24

	2009
	235 WEST
	118.4
	30

	2009
	2000
	10.1
	30

	2009
	1173
	2.9
	20

	2009
	1172
	3.4
	30

	2010
	3002
	0.4
	30

	2010
	5000(2)
	69.9
	36

	2010
	5000(4)
	7.2
	36

	2010
	5000(3)
	31.4
	36

	2010
	2051
	45.0
	36

	2010
	2001 WEST
	75.7
	30

	2010
	160
	0.8
	22

	2010
	1005
	38.3
	22

	2010
	6905
	31.7
	36

	2010
	80
	0.6
	12.75

	2010
	4002
	13.6
	36

	2010
	3000 EAST
	8.0
	30

	2010
	3000 EAST
	116.6
	30

	2010
	45-163
	0.1
	16

	2010
	1017
	6.6
	30

	2010
	325
	2.1
	20

	2010
	6904
	0.2
	24

	2010
	2000
	75.5
	30

	2011
	38-504
	10.2
	20

	2011
	1175
	2.0
	30

	2011
	31-09
	0.0
	24

	2011
	1202
	7.6
	36

	2011
	41-05
	0.0
	16

	2011
	317
	2.1
	12.75

	2011
	1170
	5.9
	30

	2011
	3007
	4.4
	30

	2011
	36-6588
	2.5
	8.625

	2011
	2002
	6.9
	30

	2011
	2003
	15.3
	30

	2011
	2001 WEST
	7.2
	30

	2011
	2003
	11.8
	30

	2011
	2001 WEST
	20.4
	30

	2011
	2001 WEST
	31.6
	30

	
	
	
	

	SDG&E

	Date
	Pipeline
	Miles
	Size

	2010
	3600
	29.9
	36


For the mileage and cost data, see Responses TURN DR-01-07(c)-(d) which is provided along with this response and will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml.
QUESTION TURN-TCAP-PSEP-02-10:
Please provide a narrative explaining the decision-making process for identifying and selecting the pre-1946 pipelines that were operationally suited for in-line inspections and those that were not so suited. If SDG&E or SoCalGas has a business case analysis or other report on this evaluation, please provide a copy of that analysis. 

RESPONSE TURN-TCAP-PSEP-02-10:

See the discussion in Section IV.D.2 (page 60) of the Testimony
QUESTION TURN-TCAP-PSEP-02-11:
Please provide the quantification analysis that the Sempra Utilities used to support the claim that using direct examination will save $5-$15 million (Amended Testimony, p. 118). Please include all supporting assumptions, calculations, and models used in that analysis in electronic format, with all formulae intact. 

RESPONSE TURN-TCAP-PSEP-02-11:

The potential cost savings associated with performing direct examination in lieu of pressure testing or replacement was estimated at a very high level.  These cost savings were not considered in the overall cost of the PSEP Proposed or Base Case, but instead were offered as a high level approximation of the reduction in cost that may be realized if this alternative is approved.
As stated in the Testimony, SPEC Services provided a model (see attachment below) to calculate direct examination costs that accounted for “excavation, coating removal, non-destructive evaluation of pipe wall, girth welds, and long seams, re-coating, and backfill/site restoration.”  Replacement projects included in the PSEP that may be candidates for direct examination were evaluated with this cost estimating model.  The replacement and direct examination costs were compared to give an indication of the level of savings that may be achieved with this alternative.  
The estimated cost savings was indicated in the Testimony as a range in order to account for the high level nature of the estimates and the lack of definition of the potential direct examination scope.  If this alternative is approved by the Commission, a more detailed analysis of the scope will be pursued.


[image: image6.emf]Direct Examination  Cost Estimates.xlsx

 
[image: image7.emf]TURN-TCAP-PSEP- 01-11_v2.xlsx


QUESTION TURN-TCAP-PSEP-02-12:
Please provide the total number of miles of pipeline for SoCalGas and SDG&E that are less than 1,000 feet long and will be subject to in-line inspections under the utilities’ alternative proposal (Amended Testimony, pp. 54-55
RESPONSE TURN-TCAP-PSEP-02-12:

The proposed alternative presented on pages 54-55 of the testimony describes the use of non-destructive examination (NDE) as a means of validating the integrity of pipeline segments that could potentially reduce cost and customer impact as compared to replacement for short pipeline segments.  As stated in section IX.D of the testimony, approximately 1.7 miles (SoCalGas and SDG&E combined) have been identified as potential candidates for use of direct examination.  If the Commission approves this proposed alternative, each project would be evaluated on a case-by-case basis during the engineering, design, and execution planning phase of the project for situations in which direct examination could be used in lieu of pressure testing or replacement in order to reduce overall cost and customer impacts. 
QUESTION TURN-TCAP-PSEP-02-13:
The last paragraph in Section VIII of the utilities’ testimony (p. 58) discusses the Commission’s approval of three aspects of using the transverse field inspection tools (TFI).  Please explain in detail the process that Sempra envisions for receiving the Commission approval, including but not limited to the following:

· Will the Sempra Utilities be supplying specific data and/or periodic reports to the Commission on the results of its use of the TFI tool on a regular basis? If so, please describe in detail the expected reports (in terms of expected content and timing). 

· Do the Sempra Utilities envision some minimum number of a) inspections, b) miles, or c) other minimum amount of unit data and test results provided to the Commission before the Commission approves the TFI tools? If so, please describe in detail. 

· Do the Sempra Utilities envision the need for approval from other government agencies (i.e., federal) in addition to the CPUC to substitute TFI tools for other more destructive and costly inspection tools? If so, please describe in detail. 

RESPONSE TURN-TCAP-PSEP-02-13:

Our intention is to work collaboratively with CPSD to provide a study that will satisfy the need to validate TFI as an alternative equivalent approach to pressure testing.  The specifics of this work have not yet been defined, but will be developed in detail pending approval of our proposal by the Commission.  Additionally, see Response DRA-PZS-11-02(e), which is provided along with this response and which will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml.
SoCalGas and SDG&E do not anticipate that approval from other government agencies will be required.  The PSEP was prepared at the direction of the CPUC in D.11-06-017 and the requirements of that decision are above and beyond existing Federal requirements.  Should overlapping Federal requirements change in the future, SoCalGas and SDG&E will comply with those requirements, as necessary.  See Response DRA-PZS-11-02(o), which is provided along with this response and which will be available on the SoCalGas website at the following link: http://socalgas.com/regulatory/R11-02-019.shtml.
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		So Cal

				NON HCA Miles										HCA Miles

		Diameter		2006		2007		2009		2010		2011		2006		2007		2008		2009		2010		2011		Total

		12.75										1		0		0		0		0		1		1		3

		16				27		18						0		51		3		7		0		0		106

		20				16		0		0		4		0		0		0		3		2		7		31

		22				47				17				0		29		0		0		22		0		115

		24		14				4				0		21		0		0		13		0		0		52

		26						0						0		0		0		0		0		0		0

		30		171		9		95		250		10		146		74		11		43		33		96		938

		34		50										39		0		0		0		0		0		89

		36		85		0				175				72		21		22		0		24		8		407

		10.750																						0		0

		8.625										1												2		3

		Grand Total		319		99		118		442		15		278		176		37		64		82		113		1742

		SDG&E

				NON HCA Miles										HCA Miles

		Diameter		2006		2007		2009		2010		2011		2006		2007		2008		2009		2010		2011		Total

		36								4												26				30






ESTIMATE

		ACTIVITY AND LOCATION:				SPECIFICATION NO.		A-E FIRM NAME		SHEET 

		Line XYZ				 				Sheet 1 of 1

		PROJECT TITLE AND CLIENT:				ESTIMATED BY:				DATE:

		SOUTHERN CALIFORNIA GAS COMPANY				SPEC Services, Inc.				August 23, 2011

		DIRECT EXAMINATION & TESTING  COST ESTIMATE				STATUS OF DESIGN				SPEC Project Number

		 				Conceptual				5057





		INPUTS		Select Each From Drop-Down List

		Segment 1 Size		8 in

		Segment 1 Length		0 ft

		Segment 2 Size		4 in

		Segment 2 Length		0 ft

		Construction Labor Type		3

		INSPECTION TESTS TO BE PERFORMED		Select Each From Drop-Down List

		Magnetic Particle		Yes

		Shear Wave		Yes

		Girth Weld X-ray		Yes

		Long Seam X-ray		Yes

		UT Wall Thickness		Yes

		OUTPUTS

		Number of Inspection Locations for segment 1 (one/20 ft)		0

		Number of Inspection Locations for segment 2 (one/20 ft)		0

		Construction Labor Cost (Segment 1)		$0

		Construction Labor Cost (Segment 2)		$0

		Total Construction Labor Cost ($/ft, min $15,000) 		$15,000

		Estimated Inspection Cost (Segment 1)		$0

		Estimated Inspection Cost (Segment 2)		$0

		Total Estimated Inspection Cost		$0

		Planning / Design / Eng / Coord / Proc. (5%)		$750

		ROW Acquisition		$0

		Construction Permits		$0

		Environmental Permits		$0

		Environmental Monitoring		$0

		Company Labor/Inspection (5%)		$750

		Contingency (20%)		$3,300

		Grand Total		$19,800



		PIPELINE INSPECTION TESTS

		Size (in)		Magnetic Particle		Shear Wave		Girth Weld X-ray		Long Seam X-ray		UT Wall Thickness

		n/a		$0		$0		$0		$0		$0

		2-6		$750		$750		$1,500		$1,500		$750

		2		$750		$750		$1,500		$1,500		$750

		4		$750		$750		$1,500		$1,500		$750

		6		$750		$750		$1,500		$1,500		$750

		8-12		$750		$750		$1,700		$1,500		$750

		8		$750		$750		$1,700		$1,500		$750

		10		$750		$750		$1,700		$1,500		$750

		12		$750		$750		$1,700		$1,500		$750

		16-24		$750		$750		$1,900		$1,500		$750

		16		$750		$750		$1,900		$1,500		$750

		20		$750		$750		$1,900		$1,500		$750

		24		$750		$750		$1,900		$1,500		$750

		30-36		$750		$750		$2,100		$1,500		$750

		30		$750		$750		$2,100		$1,500		$750

		36		$750		$750		$2,100		$1,500		$750

		Pipeline Construction Labor Cost ($/FT) Inspection and Testing Prepartion Work

		Line Size (In)		Type 1		Type 2		Type 3

		n/a		0		0		0

		2-6		113		180		300

		2		113		180		300

		4		113		180		300

		6		113		180		300

		8-12		132		210		338

		8		132		210		338

		10		132		210		338

		12		132		210		338

		16-24		150		240		375

		16		150		240		375

		20		150		240		375

		24		150		240		375

		30-36		169		270		405

		30		169		270		405

		36		169		270		405



		Definition of Construction Labor Types:

In order to distinguish between various construction labor costs for segments along the route, the following labor rate types have been defined:

Type 1- Rural:  Pipeline within Rural setting assumes no paving, minimum 36"  cover, native backfill, minimum 30' wide workspace, limited existing substructures along alignment, no traffic control, no environmental restrictions,  and unrestricted work hours.

Type 2- Secondary Roadway:  Pipeline within Secondary Roadway assumes asphalt paving, minimum 48" cover, native backfill, minimum 2-lane workspace, medium density substructures, limited traffic control, no environmental restrictions, and normal working hours.

Type 3 - Primary Roadway:  Pipeline within Primary Roadway assumes asphalt/concrete paving, minimum 48" cover, slurry backfill, minimum 2-lane workspace, high density substructures, heavy traffic control, no environmental restrictions, and restricted working hours (9am- 3:30pm).

Assumptions/Clarifications: 

Note 1 - Pipeline inspection test costs were obtained from Advanced Technology Corporation for estimating purposes.

Note 2 - Construction labor estimate is based on $/ft basis with a minumum cost of $15,000. 

Note 3 - Construction labor rates for pipeline inspection and testing parpartion work include all activities associated with pipe exposure, including but not limited to, trench excavation hand digging around pipe, coating removal, prime and re-coat pipeline, backfill/compaction, and  surface restoration (paving). Cost for actual pipeline inspection and testing is additive cost to this effort. 
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Summary

		Pipeline		Total Category 4 Criteria Miles		Total Category 4 Segment Miles		Replacement or Hydrotest Cost Estimate		Abandonment Cost Estimate		Total Replacement Cost		Direct Examination Cost		Cost Difference

		SoCalGas

		169		0.01		0.01		$   203,100		$   - 0		$   203,100		$   56,438		$   146,662

		247		0.08		0.08		$   456,100		$   - 0		$   456,100		$   376,926		$   79,174

		775		0.09		0.09		$   382,900		$   - 0		$   382,900		$   384,582		$   - 0

		1014		0.003		0.003		$   271,600		$   - 0		$   271,600		$   27,522		$   244,078

		1025		0.07		0.07		$   479,200		$   - 0		$   479,200		$   337,260		$   141,940

		5009		0.04		0.04		$   383,500		$   - 0		$   383,500				$   383,500

		1017BP1		0.005		0.005		$   171,500		$   - 0		$   171,500		$   34,188		$   137,312

		1017BP2		0.005		0.005		$   171,500		$   - 0		$   171,500		$   34,188		$   137,312

		1017BP3		0.005		0.005		$   171,500		$   - 0		$   171,500		$   34,188		$   137,312

		1017BR4		0.004		0.004		$   175,200		$   - 0		$   175,200		$   34,188		$   141,012

		1017BR5		0.004		0.004		$   173,100		$   - 0		$   173,100		$   34,188		$   138,912

		1017BR6		0.004		0.004		$   173,100		$   - 0		$   173,100		$   34,188		$   138,912

		1017BR7		0.005		0.005		$   175,200		$   - 0		$   175,200		$   34,188		$   141,012

		1019BP1		0.004		0.004		$   160,500		$   - 0		$   160,500				$   160,500

		1170 ID502-T 1		0.001		0.001		$   143,700		$   - 0		$   143,700				$   143,700

		1171 ID567-P 13		0.003		0.003		$   189,800		$   - 0		$   189,800				$   189,800

		1171LT1BP2		0.02		0.02		$   309,100		$   - 0		$   309,100		$   82,335		$   226,765

		1171LT2		0.01		0.01		$   274,700		$   - 0		$   274,700		$   60,522		$   214,178

		1172 ID 2313 1		0.001		0.001		$   145,300		$   - 0		$   145,300		$   26,994		$   118,306

		1172 ID 2313 2		0.01		0.01		$   231,700		$   - 0		$   231,700		$   64,023		$   167,677

		1172 ID 2313 3		0.01		0.01		$   190,600		$   - 0		$   190,600		$   43,890		$   146,710

		1172BP2ST2		0.001		0.001		$   140,600		$   - 0		$   140,600		$   26,730		$   113,870

		2000-0.18-BO		0.01		0.01		$   180,900		$   - 0		$   180,900		$   57,330		$   123,570

		2000-0.18-XO1		0.01		0.01		$   173,600		$   - 0		$   173,600		$   43,444		$   130,156

		2000-0.18-XO2		0.01		0.01		$   227,800		$   - 0		$   227,800		$   47,124		$   180,676

		3000-261.73-BO		0.002		0.002		$   147,700		$   - 0		$   147,700		$   26,994		$   120,706

		3000-261.73-BR		0.005		0.005		$   159,000		$   - 0		$   159,000		$   34,188		$   124,812

		30-6200		0.02		0.02		$   246,800		$   - 0		$   246,800		$   112,725		$   134,075

		30-6292		0.01		0.01		$   183,200		$   - 0		$   183,200		$   46,121		$   137,079

		35-20-N		0.01		0.01		$   175,400		$   - 0		$   175,400		$   40,986		$   134,414

		35-6405		0.11		0.13		$   617,900		$   - 0		$   617,900		$   473,832		$   144,068

		35-6405BR1		0.01		0.01		$   154,900		$   - 0		$   154,900		$   34,188		$   120,712

		35-6416		0.06		0.13		$   666,900		$   - 0		$   666,900		$   402,540		$   264,360

		35-6520		0.001		0.026		$   230,500		$   - 0		$   230,500		$   101,970		$   128,530

		36-37		0.02		0.02		$   464,100		$   - 0		$   464,100		$   109,626		$   354,474

		36-8-01-C		0.16		0.16		$   740,400		$   - 0		$   740,400		$   659,498		$   80,902

		37-18-J		0.01		0.01		$   227,800		$   - 0		$   227,800		$   64,078		$   163,722

		37-6180		0.02		0.02		$   193,600		$   - 0		$   193,600		$   83,160		$   110,440

		408XO1		0.01		0.01		$   225,500		$   - 0		$   225,500		$   50,094		$   175,406

		41-101		0.01		0.01		$   157,600		$   - 0		$   157,600		$   40,986		$   116,614

		41-116		0.003		0.006		$   174,000		$   - 0		$   174,000		$   40,590		$   133,410

		41-116BP1		0.002		0.002		$   152,000		$   - 0		$   152,000		$   33,660		$   118,340

		41-117		0.001		0.004		$   144,600		$   - 0		$   144,600		$   26,730		$   117,870

		41-141		0.01		0.01		$   143,400		$   - 0		$   143,400		$   33,660		$   109,740

		41-17-A2		0.003		0.003		$   143,800		$   - 0		$   143,800		$   26,730		$   117,070

		41-17-F		0.03		0.03		$   202,200		$   - 0		$   202,200		$   121,440		$   80,760

		41-181		0.002		0.002		$   150,500		$   - 0		$   150,500		$   26,994		$   123,506

		41-19		0.01		0.01		$   289,900		$   - 0		$   289,900		$   75,306		$   214,594

		41-199		0.01		0.01		$   156,300		$   - 0		$   156,300		$   41,118		$   115,182

		41-25		0.12		- 0		$   250,000		$   - 0		$   250,000		$   523,391		$   - 0

		41-55		0.01		0.01		$   154,100		$   - 0		$   154,100		$   33,660		$   120,440

		41-6001-2		0.005		0.005		$   157,100		$   - 0		$   157,100		$   34,188		$   122,912

		41-6045		0.01		0.01		$   155,900		$   - 0		$   155,900		$   40,590		$   115,310

		41-90		0.0004		- 0		$   245,000		$   - 0		$   245,000		$   26,994		$   218,006

		42-66-1		0.04		0.04		$   296,200		$   - 0		$   296,200		$   147,286		$   148,914

		42-66-2		0.03		0.03		$   236,800		$   - 0		$   236,800		$   124,772		$   112,028

		43-1106		0.14		0.14		$   1,089,400		$   - 0		$   1,089,400		$   669,537		$   419,863

		44-654		0.01		0.01		$   164,000		$   - 0		$   164,000		$   75,557		$   88,443

		45-120X01		0.002		0.008		$   187,200		$   - 0		$   187,200		$   68,640		$   118,560

		765ST2		0.002		0.002		$   151,600		$   - 0		$   151,600				$   151,600

		775BO1		0.01		0.01		$   175,900		$   - 0		$   175,900		$   34,188		$   141,712

		Total														9,081,620
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GAS ASSOCIATION

Robotics Program
Explorer IT and TIGRE

Salt Lake City, UT- March 3, 2011
George Vradis

Status Report, Agenda Item 5g

NYSEARCH Proprietary & Confidential

Overall Project Status

® Original program completed 12/10

® Next phase of program initiated 10/10 and
proceeding on schedule
— Commercialization of Explorer II

— Final TIGRE design, demonstration and
commercialization

* Commercialization effort for X-II proceeding

NYSEARCH Proprietary & Confidential






Completion of Original
Robotics Program

* Original program completed in 12/10
— Final report to be submitted by 3/11
* Initiated 2001 — completed 2010

— Total expenditures ~16 M
® NYSEARCH $5.9 M
e DoT $5.3 M

® More than 40 contracts/agreements
* Royalty stream to start flowing in 2011

NYSEARCH Proprietary & Confidentlal

New Robotics Effort
Explorer II

e Completed in 2/11
— New batteries
— New inter-module connectors

* - Launch Assist System

— Sizing algorithms for new RFEC sensor

® All these systems were first tested in the
Oneida demonstration
— Met expectations

NYSEARCH Proprietary & Confidential






New Robotics Effort
TIGRE

e Initiated in 10/10; tasks:
— Preliminary design of commercial TIGRE

— Testing of new concepts in the field via intermediate
TIGRE (SoCalGas)

— Final design of commercial TIGRE

— Construction and lab testing of commercial TIGRE
— Field testing of commercial TIGRE

— Commercialization

NYSEARCH Proprietary & Confidential 5

TIGRE — Evolution

Actuators 68 Modules 15 B 35 ft & 950 Ib

Actuators ~ 34 .

Modules ~ 7 ~156-20 ft & 600 Ib

NYSEARCH Proprietary & Confidential 6






Capabilities of Intermediate
TIGRE

= Plpe diameter: 20 to 22 inch = Sensor: Visual & MFL
= Minimum dlameter: 16.5 inch = Sample rate: .08 Inch

= Maximum pressure: minimal » Number of sensors: 256

= Maximum inspectable wall = Anomaly reporting
thickness: 0.5 Inch ® Detectable 15% wt @ dia. 2t pit

= Target pipeline features W Sizing accuracy + 15 to 25%

« Short-radius bends
= Launch via custom access polint
Including: end of pipe, hot tap,
modified pig trap etc.
. NYSEARCH Proprietary & Confldential 7

Intermediate TIGRE Testing

® Tested successfully at SoCalGas in 11/10
— New sensor performed as expected

H





Commercial TIGRE
Main Features

¢ Retains end modules (camera, wireless)
¢ Introduces new drive system

¢ Introduces new sensor design
— State-of-the-art MFL
~ Shunting of magnets

— Able to.negotiate all obstacles (including plug
valves)

— Self-driving
¢ Vertical launching

NYSEARCH Proprietary & Confidential 9

Commercial TIGRE

NYSEARCH Proprietary & Confidential 10
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Commercial TIGRE
Design

® New drive module mechanism
* New sensor (self driving; self powered)

WL T A
T U g
i T " G
: WG T
\Senslngsection

Steer module

\ Drive madule

NYSEARCH Proprietary & Confidential 11

Commercial TIGRE
Nose Module

® Camera
— 180-deg field of view
— 640x480 streaming
- — 2048x1536 single image capture

¢ Wireless transducer

¢ Sonde

¢ Lights/reserve battery
® Pan/tilt

® Charge connection

NYSEARCH Proprietary & Confidentlal 12






Commercial TIGRE
Drive Module

® Propels system in
pipe

e Battery supply

e Support and center
tool

e Maneuver tool around
obstacles

NYSEARCH Proprietary & Confidential 13

Commercial TIGRE
Drlve MOd U Ie (continued)

EACH WHEELSETIS
gg g Toﬂt;%r;stm CAPABLE OF
PROVIDING THE
FULL RATED LIFT
FORCE
D ANCLE e BATTERIES ARE STORED
REDUNDANCY AND — COMPARTMENT.
ALLOW FOR .
ESTIMATION OF
ACTUATION FORCE
RESERVE BATTERIES TN
ALL 4 WHEELS EACH DRIVE TRACK
ON EACH TRACK —————— . ALLOWES FOR POWERED
ARE DRIVEN UNLAUNCH EVEN IF MAIN
RUS IS BROKEN
NYSEARCH Proprietary & Confidential 14






Commercial TIGRE
Steer Module

¢ Align tool bodies
— 2 Roll, 2 pitch per unit
— Pitch_capable of Z pattern
— +/- 80 degree pitch motion
~ +/- 160 degree roll motion e e
¢ Pitch torque
— Single pitch capable of lifting -
drive unit.

— Two pitch motors capable
of lifting MFL section. .

® Pressure washable
® On-board power and electronics

Pitch:Motor/Gear
) Raductions

NYSEARCH Proprietary & Confldential 15

Commercial TIGRE
Sensor Module

* Full saturation of .5in wall NS
e Self propelled (horizontal) ””‘““\
® ‘Magnetic shunting yoo

'_ Dxiveeiectront‘cs

~ onboard
¢ Fasy scaling
® 90 degree launching
¢ Wash down capabilities

Gear umits for

shuntand
wheals

NYSEARCH Proprietary & Confidential 16






Commercial TIGRE
SenSOF MOd U Ie (continued)

NYSEARCH Proprietary & Confidential 17

Commercial TIGRE
Operation

Function Number of
Moduies

Drive only, 2

1.5D bends

Launch or 3

retrieve,

miter bend,

plug valve

Maximize 4

distance

NYSEARCH Proprietary & Confidential 18






Commercial TIGRE
Feature Negotiation

NYSEARCH Proprietary & Confldential

19

Looking Forward
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Los Angeles, CA - March 6, 2012
- George Vradis

Status Report, Agenda Item 4a
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Overall Project Status

® TIGRE Development progressing well

® Test Bed Testing carried out week of
12/12/11 \

e [essons from Test Bed deployment heing
implemented

¢ Preparing for first live deployment,
scheduled at SoCalGas for late April ‘12

NYSEARCH Proprietary & Confidential
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| TIGRE Robotics Effort - Milestones
| o Preliminary design.of commerc1al TIGRE -
| completed

B Testlng of new concepts in the field Vla

. intermediate TIGRE: (SoCalGas) completed
e Final deSIgn of commerCIal TIGRE completed

B e Constructlon and:lab: testlng of:commercial

- TIGRE - completed ,
| _°_T,est Bed Testing of TIGRE- completed
| - ® Pressure testing-at Enbridge.in 1/12- completed
| First field testing of commercial TIGRE - 4/12

£ é Commerdallzatlon Dec.'12 o
o ’ NYSEARCH Proprletery&Conﬂdentlal v L 3

Commercial TIGRE
Design
® New drive module mechanism
* New sensor (self driving; self powered)

' ! i .
. \Scrrsinyﬂction

Stear moddnle

ot SN

NYSEARCH Propristary & Confidential 4






TIGRE Test Bed Testing

* Two days of testing

® First day dedicated to
traveling up to the plug
valve and collecting
data

® Second day dedicated
to demonstrating
ability to negotiate
plug valve and
demonstrating data N
collected previous day = GG

NYSEARCH Proprietary & Confidential 5

TIGRE Test Bed Testing e

NYSEARCH Proprletary & Confidential 6






TIGRE Test Bed Testmg Results |

‘s Drive:module Ilnkage e T:..""M' ] -
Problems S - T + o
“""E

| NYSEARCHPwpey Confdental 7

Since Test, Bed Testing

¢ Upgraded mechanical linkages in drive modules

* Upgraded firmware - this is an on-going effort
and is the system component presenting
highest risk

® Other upgrades to improve system performance
and reliability

* Improved GUI for enhanced user frlendllness
~ @ Preparing for SoCalGas live deployment

NYSEARCH Proprietary & Confidential 8






TIGRE Drive Improvements

Direct deploy force

measurement dri du
Stronger drive track Fourth drive module.
linkages ! . \

Idler wheels on two drive
modules,

Drive track electronics enable

wheel brake / hold.

TIGRE Preparation for Field Tests

W_-@Q“YA |
(f ey

()

RA R






Iemenstratlon a‘

':%-fr::ff0:5-~ff-a'|éGaS- |

g . planned for week of Apr|I 23in- Los

Angeles CA

e 22" Ppipeline; 6,000 ft. segment running

| . along: 1-405 |
. '.— 250 pSIg MAOP 0 25” to 0 375”

s-three caslngs that are of

. "f B mterest‘.:.’to SoCal;_;i;:ias

" NYSEARCH Proprietary,& Confidentil R T

TIGRE
D_e-monstra:tion at SoCalGas )

e Critical path is the launcher system _

* Expected to be delivered to Invodane on
3/23 ' |
— Will be pressure tested prior to delivery

o Plannlng with SoCaGas on-going

— Weekly calls to identify issues and select
- access point(s)

NYSEARCH Proprietary & Confidential 12






TIGRE
Launcher Design
m 20" Launche'r approx: 9500 Ib, 430 gal

AuxiHary devica

Elbow Launchar Pipa

(22 X 216%)

Launcher End
cCap (227

Sleever,

" NYSEARCH Proprietary & Confidential 13

TIGRE
Launching Operation

Preparation steps Deployment steps

+ Prepore Top » Vacuum ond purge
 Install launcher .s Equalize pressure
¢ Insert tool » Open gats valve

+ Seal launcher « Install slaove

NYSEARCH Proprietary & Confidential 14






TIGRE
Lookmg Forward

X ?}0 FII‘St I|ve test at SoCaIGas in 4/ 12
. Second live test in 6/12 (Enbrldge)
1}10 Third live testin7/12

»--"‘f;v-,»-*-"-*Pote‘ritlaI fourth live test in 9/12 — l;,MJZ e [\MXMJ "
L] e ‘ommeruallzatlen by 12/12 S ’( ALS Const. O /

.. 'NYSEARCHPropiietary & Confidential s |

Conclusions

® Robotics effort progressing well
—While first live deployment is delayed, we
expect to catch up to project schedule by late
spring 2012
¢ Reliability issues seem to have been
resolved -

® Main focus now is on launching and other
operational procedures

NYSEARCH Proprietary & Confidential 16
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Sheet3 (2)

		So Cal

				NON HCA Miles										HCA Miles

		Diameter		2006		2007		2009		2010		2011		2006		2007		2008		2009		2010		2011		Total

		12.75										1		0		0		0		0		1		1		3

		16				27		18						0		51		3		7		0		0		106

		20				16		0		0		4		0		0		0		3		2		7		31

		22				47				17				0		29		0		0		22		0		115

		24		14				4				0		21		0		0		13		0		0		52

		26						0						0		0		0		0		0		0		0

		30		171		9		95		250		10		146		74		11		43		33		96		938

		34		50										39		0		0		0		0		0		89

		36		85		0				175				72		21		22		0		24		8		407

		10.750																						0		0

		8.625										1												2		3

		Grand Total		319		99		118		442		15		278		176		37		64		82		113		1742

		SDG&E

				NON HCA Miles										HCA Miles

		Diameter		2006		2007		2009		2010		2011		2006		2007		2008		2009		2010		2011		Total

		36								4												26				30
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Robotics Program
TIGRE & Supporting Technologies
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st (00
g 7’ ‘ 'ﬂé"’é Garden City LI, New York- December 6, 2011
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George Vradis

Status Report, Agenda Item 23
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Overall Project Status

® TIGRE Development progressing well \
* Test Bed Testing scheduled for week of ?045 NAY 3@ &
12/12/11
~ First live demo at SoCal scheduled for early March
12

¢ Supporting technologies schedule behind
original schedule by 3 months

® Crack sensor effort kicked off on 11/29/11
* Commercialization effort for X-II is picking up

NYSEARCH Proprietary & Confidentlal 2






TIGRE Robotics Effort

® Preliminary design of commercial TIGRE -
completed

® Testing of new concepts in the field via
intermediate TIGRE (SoCalGas) - completed

* Final design of commercial TIGRE - completed

® Construction and lab testing of commercial
TIGRE - completed

® Test Bed Testing of TIGRE- week of 12/12/11

¢ Field testing of commercial TIGRE - to be
initiated in 3/12

e Commercialization — Dec, ‘12
NYSEARCH Proprietary & Confidential 3
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Commercial TIGRE
Issues faced

® Roll system — upgraded

® Firmware robustness — completed -
® Wiring — upgraded

® Magnet bar shunting -

® Practice prior to test bed festing - ongoing
— ~3,000 ft of testing completed in lab loop
* Plug valve sensor construction & testing

— Construction completed; testing in progress
NYSEARCH Proprietary & Confidentlal 4






Commercial TIGRE
Design

® New drive module mechanism
® New sensor (self driving; self powered)

‘\\\
\\ .
- Sensing section
—
e,
~-\ Steer module

‘ .
Nose ™ Drive nodule
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TIGRE
Testing
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TIGRE
Test Bed Configuration

NYSEARCH Proprietary & Confidentlal

TIGRE
Launcher Design

® 20" Launcher approx: 9500 Ib, 430 gal

Auxlltary device

Elbows . - Launcher P pe . Launcaer Enc

A (22" X 215%) ; cap(227)

Sleever .
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TIGRE
Launching Operation

1 e . . )
! N R S oR  ap
. Z | e iR i
il ;r JJ i —
oo
Prepacation stens Deploynert sieps
¢ Prepare Tap » Vacuam and purge
+ Install laurcher + Equalize pressure
« Insert tool » Open gate valve
¢ Seal launcher ¢ Instalt sleeve
NYSEARCH Proprietary & Confidential 9

TIGRE
Looking Forward
® Test Bed testing week of 12/12/11
® Pressure testing of system by early 1/12

® First live test at SoCalGas in early 3/12 -
e Second live test in 6/12 Bulbailye (

* Third live test in 9/12 (>3 (- \mw

e Commercialization by 12/12

NYSEARCH Proprietary & Confidential 10
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Robotics Supporting Technologies

¢ In-Line Charging
® Hot Tap Cleaning
® Rescue Tool

e Caliper Sensor

® Pipeline Cleaning

NYSEARCH Proprietary & Confidential 1

In-Line Charging

® Deliverable: prototype for X-II
e Status: Under construction; X-II modified

for the task W

;(]/
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dir
Thrs 7 &EWW )






ol e wield - SO Jorao

In-Line Charging (e,

® In-line charging and deployment of
antenna

NYSEARCH Proprietary & Confidential
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Hot Tap Cleaning

® Deliverable: Prototype system
e Status: Design nearing completion

NYSEARUH Froprietary & Lontiaential
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Hot Tap Cleaning o)

® Use LAV as base unit

e Short term for X-II: stand alone system

® Long term for all: Integrate with launching
system

— Modified launching
system for hot
tap cleaning

NYSEARCH Proprietary & Confidential 15

Rescue Tool

® Deliverable: Working prototype

e Status: Completed risk factor assessment
and initiated concept development

NYSEARCH Proprietary & Confidential 16






Rescue Tool o)

i -
Overall mission profile ‘ —
1 Depluy into ha: Lap ‘ N \
2 Owve 1o tool ; i
3 Engage mechonical
4 Engaiye gteclncal .
S Tuw latk (0 bypass ! i Contral station
i Restue towd contiu
|
J 1 Hot tap
Tool front Toal middle v Power supply
Mechariel tateh Provide drive forees . Tather managenent
ang steenng Do
Electr cal conrax: R L
video feed o Y $ !
\ X
~ 3 1
i VR | pid
S =t i T B A N v
LA S T e i B . Commun.catisa
. Tool rear
Telher Connect on (eiews Tech)
- Ydco f20d
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Mechanical Damage Sensor

® Deliverable: Feasibility study

e Status: Exploring various options
— Optical does have limitations
— Caliper
— Laser system under review
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Mechanical Damage Sensor (o,

® Optical sensor has limitations that do not
allow it to compete with mechanical
calipers that offer great radial resolution

® Have carried out preliminary design of
mechanical caliper

e A combination of the
two may be beneficial

NYSEARCH Proprietary & Confidential 19

Pipeline Cleaning

® Deliverable: Feasibility study

e Status: Just starting W

NYSEARCH Proprietary & Confidential 20
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Conclusions

® Robotics effort progressing well

— While Test Bed effort is delayed, we expect to
catch up to project schedule by spring 2012

® Supporting technologies program is
experiencing delays

— Should be completed by March ‘12 (instead of
Dec. ‘'11)
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