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Mini ROV Upgrades
1) ABSTRACT (new projects only)
We have now built a fully functional mini-ROV that provides a fly-away system capable of operating in up to 1 km depths on ships of opportunity. Given the limited time and money, our primary focus was to build an excellent core vehicle. As of June 2013, as part of our MiniROV upgrade projects we added the following features to the vehicle: a 5 function manipulator, a dedicated control room van, an integrated DVL for station keeping, and many of the proposed improvements to the core vehicle. By the end of 2013, we expect to have also completed a mid-sampling system, and purchased a neutral umbilical. At this point the only previously proposed improvements which we do not anticipate finishing by the end of 2013 are the level-wind upgrade for the winch and the thruster power upgrade. This is largely due to the limited time we had to work on the vehicle before shipping it to the Arctic. 

We would like to continue this project one additional year for several reasons, firstly for each calendar we essentially only have half the year to actually work on the vehicle as it is tied up with Arctic program between June and November.  Secondly, as more scientists see potential to use the MiniROV, the need for additional functionality increases. In 2014 we propose the following upgrades and maintenance:

1. Gig-E Ethernet for proposed deployment in Australia with Bruce Robison. This proposal would like to use acoustic system to identify fish populations, but the quantity of data requires high bandwidth capability not currently available on the vehicle. 

2. Purchase of a generator to enable us to deploy on a ship of opportunity. This would be necessary to support the Cape Verde proposal (Robison). 

3. Outfitting of a work van for ROV to complement the new ROV control van. The van itself was purchased in 2013, but funds and time were not available to outfit is as a working lab.

4. General maintenance and minor refinements. This vehicle is still very new and we need time to continue to improve and maintain the core vehicle. 

5. Purchase of portable USBL tracking system. This would enable tracking of the Mini ROV from any ship.  

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
In mid-2012, we completed building the Mini ROV on schedule and on budget with all required core vehicle functions operational. This generic platform is designed to be used in a wide variety of science applications. The challenge of a multi-purpose platform is that each new science application or deployment scenario, especially for a fly-away system, requires some modification or improvement to the base ROV. This was the motivation for the 2013 Mini ROV Upgrades proposal. In the first half of 2013, we added features that were beyond the scope or resources of the original development project. The purpose of this project is to continue on this work, adding some more capability to our current system.

How does it relate/contribute to MBARI’s mission and strategic plan?
MiniROV is an enabling technology that fits into two themes in MBARI’s strategic plan: 

Exploration and Discovery: The MiniROV extends MBARI’s reach into remote areas.
Ocean Visualization: The MiniROV enables imaging of polar phenomena.

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.)
The MiniROV is a multi-purpose platform that can be used to contribute to several focus areas of the Packard Foundation’s Ocean Vision policy. This enabling technology is most relevant to the Packard Foundation’s focal area of Ocean Science Research and Monitoring. In addition, the MiniROV would be a useful tool for monitoring coastal MPA’s another Packard Foundation focus area.

Approach to the problem
We are proposing four upgrades as well as a labor budget for continued maintenance and minor upgrades. Each upgrade is independent and adds a different capability to the vehicle. These upgrades are listed by their priority, however the priority of these upgrades is dependent on the funding of Bruce Robison’s two abstracts (901409, 901404). If these projects are funded the relevant upgrades would move up to the top of the list. We have indicated which upgrade would be required for each proposed project.

Priority list:

1. General maintenance and minor refinements. This vehicle is still very new and we need time to continue to improve and maintain the core vehicle. This would include completion of the level wind for the winch proposed in 2013.  
2. Purchase of portable USBL tracking system. The original intent of the operations in the Arctic was to perform short duration dives with little or no transecting, but this has evolved now with the additional capabilities of the new MiniROV. We are now being asked to undertake long benthic transects which became very difficult without being able to know where the vehicle is in relation to the ship.  In addition, the safe recovery of the vehicle is dependent on knowing that the vehicle is clear of the ship prior to coming up to the surface. To assure safe operation of the ROV in many of the planned future operations it is increasingly important to have a USBL system.  The USBL system could be mounted on any ship of opportunity and used to track the ROV during dives. This will improve the system’s ease of use and safety, especially on ships where ROV deployments are not routine. It will also allow us to relocate targets. The selected system is compatible with the Sonardyne systems used with MBARI’s other AUVs and ROVS.
3. Outfitting of a work van for the ROV to complement the new ROV control van. The van itself was purchased in 2013, but funds and time were not available to outfit is as a working lab.  The Work van will provide storage for spares and tools and a sheltered location to perform maintenance and repair of the system at sea.  In addition, the ROV can safely be stored in the work van during shipping.

4. Purchase of a generator to enable us to deploy on a ship of opportunity. This would be necessary to support the Cape Verde proposal (Robison, 901409). 

5. The addition of Gig-E Ethernet would increase the maximum data throughput on the vehicle by a several orders of magnitude. Currently the vehicle is only compatible with instruments using serial communication. This upgrade would be necessary for abstract 901404, which proposes the integration of an optical-acoustic system on the Mini ROV. 
Response to MT Feedback on Abstract

1. The mini ROV has become an important science asset given its capabilities and applications using ships of opportunity. The system has matured rapidly, and we would like to see 2014 as the final year for continuing upgrades.
We do not anticipate that the Mini ROV will require an additional upgrade project beyond 2014. However, ROVs are dynamic platforms and each scientist and deployment scenario brings new requirements for the vehicle. Even after the upgrade projects, the vehicle will continue to change and improve, just as the Ricketts, Ventana, and the AUVs have. For this reason, we propose to start a project, similar to 362000 - ROV Doc Ricketts and 364000 - Ventana, where we can allocate labor and our annual maintenance budget starting in 2015. 
2. Please include thoughts on a transition plan for how the vehicle will be operated without the necessity of requiring development engineers. 
Following from our last response, as part of a transition plan we propose a separate ongoing project which has labor and funds to maintain the Mini ROV. This will allow us to keep supporting and servicing the vehicle between deployments in the years to come. We fear that otherwise the vehicle could be neglected between expeditions, which generally results in parts being scavenged for other projects. Once development is complete it will not be necessary to send engineers on the deployments (although we are more than happy to go). It will, however, always be necessary to send the ROV with trained pilots who have the technical skills to troubleshoot problems that arise at sea. 
3. Finally, have you considered using the surplus DMO Trackpoint system to serve as the USBL component? Please tighten up the range for the USBL cost in phase I.
(Please see our response in the Engineering/technology development section)


Publications (from other projects over the last 5 years)

N/A
b) Continuing Projects

c) New and Continuing Projects: Plans for 2014
Research Activities
Research activities using the Mini ROV are outlined in other proposals (Continental Margins and Submarine Canyon Processes – 901023; 800117
; Precision Control – 600034; Comparative Studies of Two Oxygen Minimum Zones - 901409; Combining Acoustic and Optical Sensors for Research - 901404).

Engineering/technology development

Included in a spreadsheet at the end of this section is a full breakdown of each upgrade’s cost by item, task breakdown, and labor hours. 

1. Core vehicle maintenance and minor improvements

a. Minor improvements: this gives us the time to work on small upgrades to improve the reliability and ease of use of the system 
b. General maintenance

c. Design and integration of the level wind for the umbilical winch.

2. Purchase of portable USBL tracking system
. 

a. 
Upon review of both our existing in-house USBL systems/components ( MBARI owned Trackpoints and spare Sonardyne gear) and the latest and most cost effective compact USBL systems available on the market (Sonardyne’s Scout Plus and the Applied Acoustics Easytrack systems), we are proposing the purchase of a Sonardyne Scout  Plus (1000 meter version) USBL for the following reasons:
ORE Trackpoint – The Trackpoint systems owned by MBARI are very old technology (+20 years) and are no longer supported by the vendor.  We were informed by the vendor that many of the components are no longer made and support, if any, would be based on what parts could be found in their bone yard or sites such as EBay.  They are no longer officially supporting these systems.  The Trackpoint is not compatible with our Homer marking beacons or the current ROV and Dorado AUV beacons and therefore we couldn’t use the system to assist with location of instruments or a lost AUV with an attached Homer beacon.  The track record of the Trackpoint system has been marginal at best over the years and has never been a reliable system.  Therefore, due to it’s age, lack of support/compatibility and previous track record, we don’t feel like any further investment in this system would be wise.
Applied Acoustics – The Ventana group has been using Applied Acoustics beacons with the Sonardyne Ranger system for over 10 years and we have had good support from them.  We don’t have any experience with their USBL tracking systems and they don’t compare with the functions and accuracies of the Sonardyne Scout Plus.  The Easytrack system is a bare bones compact, portable USBL system that would work for tracking the MINIROV.  However, one very important function that it lacks is the ability to track the high frequency Homer beacons that are used for AUV relocation. 
Sonardyne – Sonardyne is regarded as one of, if not the industry leader in the manufacture of acoustic positioning systems and MBARI has been using their USBL systems for over 17 years now since it replaced the Trackpoint on the Pt Lobos.  The proposed Scout Plus USBL system is compact, portable and easy to set up and deploy on any size vessel.  The Scout software shares a common look and feel with it’s more expensive Ranger version used by DMO and is compatible with the Homer marker beacons.  The upfront costs of the Scout Pro are a little more than the Applied Acoustics Easytrack, but the compatibility with the Homer beacons, improved accuracy, system familiarity and ease of use (very short learning curve due to use of the Ranger system) and the relationship with Sonardyne that we have developed over the years, we feel the this is the best system for the MINROV. 

3. Work van:
a. Outfit our existing 2nd van that was purchased in 2013 into a maintenance/storage van.  This would include fabrication and purchase of items for a personnel door, insulation/walls, lighting, heat/power, work benches and storage cabinets.
4. Generator

a. Specify and purchase of a generator that would provide 3-phase AC power to the Mini ROV system

b. Test purchased generator in lab setting and ensure full functionality of vehicle when powered by generator
5. The addition of Gig-E Ethernet would increase the maximum data throughput on the vehicle by a several orders of magnitude.
Field programs (detail ship requirements/deployments/diver requirements)
The 2014 scheduled for Mini ROV operations includes:

1.  June 15-early November – Paull Arctic cruise

Potential field programs:
1. Bruce Robsion’s CSIRO program
2. Bruce Robison and Hank-Jan Hoving’s proposed Cape Verde expedition

Specific deliverables
1. Completion of whichever of the upgrades are funded
2. A well maintained and field-ready Mini ROV

Milestones (see personnel classification list)
	2014 Project Start Date: 
MM/DD/2014
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	6/14
	6/14
	6/14
	8/14
	12/14
	

	Milestone Description
	Completion of work van/level wind
	Integration of GigE
	USBL purchased and tested
	Generator procured
	Routine maintenance 
completed
	

	EE
	0
	50
	40
	40
	280
	410

	SE
	0
	
	
	
	
	

	ME
	200
	50
	60
	40
	300
	650

	EE Tech
	40
	20
	
	
	200
	260

	SE Tech
	
	
	
	
	
	

	ME Tech
	240
	0
	
	
	120
	360

	Machine Shop
	
	
	
	
	80
	80

	Divers
	
	
	
	
	
	


Budget justification
Please note that the $20,000 annual maintenance budget has been added into the budget of this project. This is the money that was to be ear marked annually to buy spares and perform routine maintenance for the vehicle. 

The detailed budget is below. In the case of the GigE and USBL budgets, the cost presented represents the sum of the cost of each component required for a complete system.

	Item/Detail
	M Tech
	E Tech
	M Eng
	E Eng
	Mch Shop
	Materials

	Work van
	240
	40
	80
	0
	0
	$27,850

	Specifying parts and integration
	 
	 
	80
	 
	 
	$0

	Insulation & walls
	80
	 
	 
	 
	 
	$6,100

	Electrical/lighting/heating
	40
	40
	 
	 
	 
	$8,500

	Personnel doors
	40
	 
	 
	 
	 
	$5,750

	Misc hardware
	 
	 
	 
	 
	 
	$2,000

	Work bench/tool cabs
	80
	 
	 
	 
	 
	$5,500

	GigE
	0
	20
	50
	50
	0
	$30,200

	Spec and purchase
	 
	 
	10
	10
	 
	$30,200

	Install/integration/test
	0
	20
	40
	40
	 
	 

	Generator
	0
	0
	40
	40
	0
	$17,250

	Specifying generator
	 
	 
	20
	20
	 
	 

	Generator
	 
	 
	 
	 
	 
	$15,000

	Misc parts
	 
	 
	 
	 
	 
	$750

	Shipping
	 
	 
	 
	 
	 
	$1,500

	Integration and Testing
	 
	 
	20
	20
	 
	 

	USBL
	0
	0
	60
	40
	0
	$57,000

	Winch Level Wind
	
	
	120
	
	
	

	Vehicle Maintenance 
	120
	200
	300
	280
	80
	$20,000

	Domestic Travel (Sherman, Oceans conference)
	
	
	
	
	
	$3,500

	Total
	360
	260
	650
	410
	80
	$155,800


Project team
Dale Graves, Charlie Paull, Alana Sherman, Chad Kecy, and Frank Flores.
Project lab space
We would like to continue to use our current bench space in the ME lab.
Data availability outside project team, uniqueness

We intend to have the MiniROV’s data stream incorporated into MBARI’s data stream and archived so it will be available to others.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

The Mini ROV and team will travel to Canada for an Arctic expedition in 2014. Our collaborator is Scott Dallimore, Geological Survey of Canada, Sidney, BC Canada.

Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

We have successfully obtained permission to export this vehicle in 2013, and none of the additional upgrades in 2014 are export controlled.
Monterey Bay National Marine Sanctuary SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

None
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	X

	Low
	X
	X
	X
	


� This date and number should remain the same for the duration of the project. If your project start date for 2014 is not January 1, please indicate the start date in the first cell of the milestone chart.


� 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.





�The level wind in missing on the list?  Probably ought to added it in and mentioned that its request would be useful in the proposed returned to the Arctic in 2014  (901023)


�One concern about this is that I do known there is space on the Laurier to carry two MBARI vans.  Thus, I would hate to rush to build it and  not use it on what will probably be the next deployment (ie., Arctic 2014).


�What is name of company


�I suggest that you may want to comment on whether these are compatible with the AUV’s tracking needs, after all some of the possible future fly-away activities are coupled AUV and ROV operations.  Duel use would be valuable….


�New external number…


�DALE please fill in these two sections
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