2012 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – August 2nd, Phase II – September 8th
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:
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Charlie Paull
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Dale Graves

Project Title:

Mini ROV
1) PROPOSAL
a) Continuing Projects

Current status of project and results to date
In early January 2010, the Geological Survey of Canada (GSC), our prime collaborator from the 2010 Arctic cruise, informed us that they were willing to donate some limited funds to assist with the development of a small ROV to travel back to the Arctic in 2012 and survey / sample areas that were not accessible in 2010 due to the depth limitation of the Phantom vehicle. A rough plan and budget to build a small fly away system that would meet the needs of both the Arctic studies and support MBARI’s future requirements for a small fly away vehicle was assembled and presented to the management team, several PI’s and engineers who have experience with the current Phantom vehicle and was approved.

Upon the MT’s approval to start the project, the biggest challenge was identifying major system components that could be purchased with the GSC funding in advance of any real design effort, since all purchased items had to be received on or before 3/31/11 (GSC’s end of fiscal year stipulations) and in addition, the engineering team (Dale Graves and Alana Sherman) was participating on the SOI cruise for the month of February.  However, taking into consideration that the project start was delayed until the first week of March due to the process mentioned above, we have made substantial progress with the vehicle design and fabrication.  
The following has been completed as of July 2011:


Electrical systems design review


Mechanical systems design review


Purchase of major system components


Frame & Foam pack design completed and fabricated


Thruster design completed and prototype fabricated


Preliminary thruster tank tests completed


Subsea power can design completed and fabricated


Umbilical termination can design completed and fabricated


Remote belly pack controller design completed and fabricated


Camera tilt assembly design completed and fabricated


System block diagram completed


Sub system schematics completed


Motor controller carrier board built and tested

To be completed by the end of 2011:


Fabrication of the remaining thrusters


Fabrication of the subsea electronics pod


Wiring of subsea pod


Wiring of remote belly pack


Fabrication and wiring of top side electronics rack

Significant changes from previous project proposal 
Our original proposal was presented in the Winter of 2011out of the normal proposal cycle.  It listed several areas that could be upgraded in the future if desired.  One item was the upgrade of the vehicle’s camera system to real time HD viewing. We initially proposed to use the camera from the existing Phantom which records in HD at the vehicle, but only provides lower quality composite video for real time viewing at the surface and upgrade the housing for the new depth rating.  However, after some research we have determined that many of the optional real time HD components already exist in house and further discussion with the camera vendor who is making our new HD time lapse camera (901108), we have concluded that the design effort to provide the real time HD video is about equal to modifying the existing Phantom’s camera housing. Some additional HD video components are required, but for a cost increase of $3,200, we feel that this is a worthy upgrade. 
As previously mentioned, there were stipulations on the provided GSC funding that it be spent on materials that could be delivered before the end of their 2010 physical year (March 31, 2011). These conditions prevented us from following the normal design process and forced us to make our best educated guess in some areas in order to take advantage of this funding and its timeline. Fortunately, this has worked out well for the most part, but after the buildup and tank testing of the thruster, thruster forces were measured to be about 20% lower than expected. However we can achieve our expected levels with an upgrade of the motor controller module. The total cost of the new controllers is $4,361 and we would like to propose the replacement to allow for the maximum thrust forces of the vehicle.

Publications based on the results of this project only
None
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents3.htm#Packard for documents.)
This vehicle is being built in part for an expedition to the Arctic Sea will explore the gas venting and associated morphologies that develop along the Arctic margin as a result of the warming of the submerged glacial permafrost. Our efforts to understand the processes on the Beaufort Slope of the Arctic Ocean fit into the goals of the Packard Foundation’s Ocean Vision as the Arctic is the region where the greatest environmental change is occurring, yet it is where the ecosystems are known the least.  The implications for coastal management cannot be overstated. Interest in oil and gas development in this area is strong, thus this area is arguably one of the sites where the most critical coastal ocean management decisions of our time will be made. The studies we are proposing are not only of intriguing scientific interest, but are fundamental for documenting the seafloor manifestation of the natural processes of permafrost thawing, for identifying the biological communities associated with active gas venting, and for evaluating the unique hazards that will exist if offshore development is to occur in the offshore Arctic environment.  Thus, the goals of this work fall under the Foundation objectives of “Enhanced understanding of marine ecosystem” and “Improved coastal management”.

a) New and Continuing Projects: Plans for 2012
Research Activities
The goal of this project is to complete the fabrication and testing of the new small flyaway ROV.
Engineering/technology development

2012 Tasks:
Integration and testing of ROV power system

Completion of thruster upgrade and testing

Completion of software (control system)

Integration and testing of all system components

Fabrication and testing of umbilical winch

Sea trials

Field programs (detail ship requirements/deployments/diver requirements)
The ROV system is required to be packed and ready for shipment to the Arctic in June of 2012.  
Due to absence of both the Point Lobos and Zephyr in Q1 and Q2, we would like to request additional funds for two days of the John Martin 
to perform sea trials.  Our goal is to be ready for sea trials by the beginning of April. A total of 4 ROV test dives are planned. To maximize the return per effort, we are coupling our efforts with that of the BEDS project proposal (901006). Thus, the first 2 dives will be in relatively shallow water and have as a goal assisting with the BEDs tests. The funds to cover these dives are requested in the BEDS proposal. Funds to cover two additional dives, which will be in deeper water and focused on testing the vehicle systems at the full operational depth are requested in this proposal.
Specific deliverables
The completed 1000m Fly Away ROV system ready for shipment to the Arctic in mid-June 2012 to conduct surveys and sampling as listed in the 901023 – Continental Margins and Submarine Canyon Processes proposal 
Milestones (see last page for personnel classification list)
1. Motor controller upgrade
2. Power system integration

3. Tank testing of the vehicle

4. Complete system component integration

5. Sea Trials

6. Ship to Arctic

	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	1/12
	2/12
	3/12
	4/12
	

	Milestone Description
	Thruster upgrade
	Power system integration
	System component/tank testing
	Sea trials
	

	EE
	
	130
	130
	40
	300

	ME
	75
	75
	75
	75
	300

	EE Tech
	80
	80
	40
	
	200

	ME Tech
	100
	100
	100
	40
	340


Budget justification

The original budget request presented in January 2011 was as follows:

GSC funding = 
$25k (purchase of major components, Q1-2011)
2011 funding = 
$25k (purchase of hardware following design review, Q2 thru Q4-2011)
2012 funding = 
$25k (purchase remaining hardware, Q1-2012)
Total =


$75k

Plus a $15k/year operations budget for maintenance & supplies was agreed to.
With the exception of the (2) requested upgrades mentioned above and the need for outside ship time due to the absence of the Lobos and Zephyr, we remain on budget and on schedule.  


[image: image1.emf]Component Cost Notes

LED light $2,0002nd LED light for camera/video

Manipulator $3,6001000 m rated grabber

GFI $2,000Main power ground fault interupter

Winch hardware $10,000Materials for winch

Winch drum fabrication $4,000Out side fabrication

PDU enclosure $1,000

PDU hardware $1,000

Propellers $1,000Purchase remaining props (qty. 6)

Sonar upgrade $1,000Relocation of connector

HD video upgrade $3,200Camera, encoder, connectors

Motor controller upgrade $4,36120% increase in thrust.

John Martin ship time  $4,230(2) 8hr days plus mobilization

Total $37,391


Project team
Dale Graves, Alana Sherman, Chad Kecy, Charlie Paull
Project lab space
The project will require a small space for assembly, integration and testing of the vehicle and its subsystems. We would like to request space in the Mechanical Engineering Lab for this work. In addition, we will require a space around and access to the test tank for testing of the vehicle.
Data availability outside project team, uniqueness

This will become an MBARI asset.
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	x
	x
	x
	x

	Low
	
	
	
	


Personnel Classifications
	Engineer - 

Mechanical Engineer
	Engineer - 

Electrical Engineer
	Engineer - 

Software Engineer 
	Engineer - 

Mechanical  Tech
	Engineer - 

Electrical Tech
	Engineer - 

Software Tech 
	Observ Support Technician 
	Science – 

Software Engineer

	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)

	Jim Birch (2/3)
	Mark Chaffey
	 Dave Caress 
	John Ferreira
	Paul Coenen 
	Karen S
	Mike Kelley
	Mike Godin

	Larry Bird
	Scott Jensen
	 Danelle Cline
	Frank Flores
	Tom Marion
	
	Open - TBD
	Frederic Py

	Jon Erickson
	Chad Kecy
	 Duane Edgington(2/3)
	Mike Parker
	Jim Montgomery
	
	 
	

	Dale Graves (2/3)
	Denis Klimov
	 Kevin Gomes (2/3)
	Jim Schofield
	Jose Rosal
	
	 
	 

	Andy Hamilton (2/3)
	Paul McGill
	 Kent Headley (2/3)
	
	
	
	 
	 

	Brett Hobson
	Ed Mellinger
	Rich Henthorn 
	
	 
	 
	 
	 

	Bill Kirkwood
	Craig Okuda
	Bob Herlien
	
	 
	 
	 
	 

	Gene Massion
	Alana Sherman
	 Brian Kieft
	
	 
	 
	 
	 

	Doug Pargett
	
	Thom Maughan 
	
	 
	 
	 
	 

	Farley Shane
	
	Mike McCann
	
	 
	 
	 
	 

	
	
	Rob McEwen
	
	
	
	
	

	
	
	Tom O’Reilly
	
	 
	 
	 
	 

	
	
	Wayne Radochonski
	
	 
	 
	 
	 

	
	
	Mike Risi
	
	
	
	
	

	
	
	Brent Roman
	
	
	
	
	

	
	
	Carlos Rueda-Velasquez
	
	
	
	
	

	
	
	Brian Schlining
	
	
	
	
	

	
	
	Rich Schramm
	
	
	
	
	


� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.





�Should be clear as to which project will be charged from these days? This will be a potential issue, thus this needs to be clearly argued and better cross-referenced with the BEDs proposal.


�I suggest you add a few sentences that outline what the initial budget was and how this compares.  The point is that this is a pretty nominal change and most of these costs are just as originally proposed.  
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		MBARI 1000M ROV SYSTEM BUDGET

		Class								Item		Qty.		Unit cost		Total				Remaining funds required				current estimate

		Console

				Recorder						MBARI						$0.00

				Belly pack

						Joy sticks						2		$250.00		$500.00

						Box						1		$200.00		$200.00

				Misc. hardware								1		$1,000.00		$1,000.00				$500.00				500

				Monitor						MBARI

		Control Syst

				Lap top						MBARI						$0.00

				WAGO I/O modules						MBARI						$0.00

				Mini mux II								1		$5,000.00		$5,000.00

		PDU										1		$2,500.00		$2,500.00

				Power supply																$6,295.00		7100		($805.00)

				GFI																$1,620.00		1620		$0.00

				Enclosure																$1,000.00		1000		$0.00

				Misc. hardware																$1,000.00		1000		$0.00

		UHS																						$0.00

				Winch																				$0.00

						Motor						1		$0.00		$0.00								$0.00

						Controller						1		$1,000.00		$1,000.00				$2,400.00		2400		$0.00

						Materials						1		$2,000.00		$2,000.00				$2,500.00		3500		($1,000.00)

						misc hardware														$1,500.00		2500		($1,000.00)

						fab of drum														$1,500.00		2500		($1,000.00)

						Slip ring				MBARI						$0.00								$0.00

				Umbilical																				$0.00

						Main (Ventana)				MBARI														$0.00

						Flying tether (ft)						1100		$18.90		$20,790.00				$6,000.00		0		$6,000.00

		ROV																						$0.00

				Thrusters																				$0.00

						Motor						7		$450.00		$3,150.00								$0.00

						Controller						7		$450.00		$3,150.00						7000		($7,000.00)

						Resolver						7		$450.00		$3,150.00								$0.00

						Prop						9		$160.00		$1,440.00				$960.00		960		$0.00

						Plating						7		$75.00		$525.00				$500.00		500		$0.00

						elmo board														$500.00		350		$150.00

						Materials						7		$500.00		$3,500.00				$1,000.00		1000		$0.00

				j-box																				$0.00

						Materials														$1,000.00		200		$800.00

				clump weight																				$0.00

						Materials														$500.00		0		$500.00

																								$0.00

				Instrumentation																				$0.00

						Heading sensor				MBARI						$0.00								$0.00

						HD Camera				MBARI						$0.00								$0.00

								New housing				1		$500.00		$500.00				$2,000.00		0		$2,000.00

								hd to fiber converters												$500.00		2000		($1,500.00)

						Sonar														$750.00		750		$0.00

						Aux camera				MBARI						$0.00								$0.00

						CTD				MBARI						$0.00								$0.00

						Tilt unit				MBARI						$0.00				$500.00		0		$500.00

						Manipulator				MBARI						$0.00				$3,600.00		3600		$0.00

						Lights				MBARI						$0.00				$1,000.00		2000		($1,000.00)

				Control Syst																				$0.00

						MUX						1		$5,000.00		$5,000.00								$0.00

						I/O				MBARI						$0.00								$0.00

						Housing						1		$500.00		$500.00				$500.00				$500.00

						Power/vicors						15		$350.00		$5,250.00								$0.00

						vicor board														$1,000.00		1000		$0.00

						Connectors/cables						20		$250.00		$5,000.00				$2,500.00		1900		$600.00

				Flotation (cubic feet)								7		$750.00		$5,250.00								$0.00

						shipping														$500.00		2100		($1,600.00)

				Frame materials								1		$2,000.00		$2,000.00								$0.00

						Starboard																		$0.00

						aluminum/ti														$600.00		0		$600.00

						support rods														$100.00		100		$0.00

						tie rods														$100.00		100		$0.00

		Sub Total														$71,405.00				$42,425.00				-2755

				Tax												$6,069.43				$3,606.13

				Total												$77,474.43				$46,031.13

				901123 spent YTD																$5,000.00

				Total budget required (5/2/11)																$51,031.13

				Proposed budget 1/11																$50,566.00

				Over/under																($465.13)





Sheet2

		Component		Cost		Notes

		LED light		$2,000		2nd LED light for camera/video

		Manipulator		$3,600		1000 m rated grabber

		GFI		$2,000		Main power ground fault interupter

		Winch hardware		$10,000		Materials for winch

		Winch drum fabrication		$4,000		Out side fabrication

		PDU enclosure		$1,000

		PDU hardware		$1,000

		Propellers		$1,000		Purchase remaining props (qty. 6)

		Sonar upgrade		$1,000		Relocation of connector

		HD video upgrade		$3,200		Camera, encoder, connectors

		Motor controller upgrade		$4,361		20% increase in thrust.

		John Martin ship time		$4,230		(2) 8hr days plus mobilization

		Total		$37,391
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