2018 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 19th at 8:00 a.m., Phase II – September 7th

	Project Number:
	901727.99


	Project Start: Jan. 1,
	2018

	Project Duration (in years):
	1 of 1 1


Please indicate if proposal includes requests for any of the following (mark all that apply).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ship Time
	ROV
	AUV
	Wave Glider
	Mini ROV


Please indicate what type of project is being proposed (mark only one).
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	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative


Project Manager
:

Mark Chaffey
Principal Investigator:
Brett Hobson
Lead Scientist:


   [Enter name here]   
Lead Engineer:

   [Enter name here]   

Project Title:
LRAUV Build Project
Please indicate percentage of effort on this project anticipated for 2018 toward these three highest institutional goals (percentage total should equal 100%). 

	Goal
	Developing/adapting innovative technologies
	Utilizing developments to explore and understand ocean systems
	Technology/knowledge transfer


	Percentage
	95%
	0%
	5%


1) ABSTRACT (new projects only)
This project is directed at building four additional current generation Long Range Autonomous Vehicles (LRAUV’s) for MBARI and assisting WHOI with the accumulation of parts for a fifth vehicle (Bellingham lab). One of the MBARI vehicles is specifically allocated for Matt Kemp’s lab.
2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
While the scales of spatial and temporal variability of the biological ocean are poorly understood, we know that they are much higher than the physical ocean, and likely higher than the chemical ocean as well.  This creates a fundamental challenge:  how to make high resolution measurements of organisms in their natural environment which allow unambiguous discovery of cause and effect? To solve this problem we must improve our tools for in-situ measurement and currently a number of efforts at MBARI are directed toward developing the appropriate instruments and sampling methods. The MBARI developed Long Range Autonomous Vehicle (LRAUV) is a key component of this effort by providing an instrument delivery platform that simultaneously has the endurance to observe ocean communities from boom to bust, and the payload capacity to carry the instruments needed to make the required measurements.
This infrastructure project expands the available LRAUV capabilities at MBARI by adding three new vehicles to the fleet, as well as provides a dedicated research platform for Matt Kemps lab to facilitate the development of advanced fault detection tools aimed at increasing the overall reliability of autonomous vehicles.
How does it relate/contribute to MBARI’s mission and strategic plan?
This effort follows the Strategic Plan by expanding on an innovative technology (the LRAUV) for observing the ocean. The LRAUV is specifically tailored to address topics in Ecosystem Dynamics. The scientific relevance of the LRAUV is through an increasing number of science applications at MBARI including the CANON initiative, which uses the LRAUV as a key adaptive observational element for quantitative biological process experiments, the ESP project, and the Integrated Time Series project.  

How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents.htm#Packard for documents.)
Our effort directly supports the basic research goal of “Enhance scientific understanding of the functioning of marine ecosystems.”
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)
This project expands the use of LRAUVs at MBARI, thereby supporting the themes of taking the lab into the ocean, targeted sampling and advancing a persistent presence.

Approach to the problem
The LRAUV build is a fabrication of four additional units of the “Mi-Vegas” version of the LRAUV. The work on this project began in 2017 with the organization of the bills-of-materials (BOM’s) for all components, the procurement of all parts except the scientific payloads, and the build-up of sub-assemblies. Examples of sub-assemblies are, for example, the elevator and rudder mechanical systems, the main chassis, the battery system, the wiring of the end-bells, etc.
The work proposed for 2018 is to complete the physical assembly of the four LRAUV vehicles, install the software application and perform the verification testing and final checkout to confirm full field ready status.
The final qualification step will be a sea trial that exercises the full LRAUV functionality. At the completion of this sea trial the vehicles will be released to LRAUV pool of available vehicles.

Publications (from other projects over the last 5 years)

Kim R. Reisenbichler, Mark R. Chaffey, Francois Cazenave, Robert S. McEwen, Richard G. Henthorn, Robert E. Sherlock and Bruce H. Robison; “Automating MBARI’s midwater time-series video surveys: the transition from ROV to AUV”. IEEE/MTS OCEANS Conference proceedings, Monterey, California, September 2016.

Thomas C O'Reilly, Brian Kieft, and Mark Chaffey; “Communications Relay and Autonomous Tracking Applications for Wave Glider”. IEEE/MTS OCEANS Conference proceedings, Monterey, California, September 2015.

b) Continuing Projects

Current status of project and results to date
This project is proposed as a new infrastructure project, however for more detailed information on the LRAUV development and current status please review 2017 project 901717 - Long Range AUV Operations Support, and the 2018 project proposal 901800 - LRAUV Payloads
c) New and Continuing Projects: Plans for 2018
Research Activities
There are no research activities directly associated with this build project.
Engineering/technology development

There is no technology development associated with this LRAUV build project. We are duplicating the current vehicle configuration.
Field programs (detail ship requirements/deployments/diver requirements)
There will be a brief sea trial of each of the four vehicles fabricated in this proposal. It is planned to use the Paragon for this activity.
Isotope Usage

NA
Specific deliverables
Four fully functional current generation LRAUV’s (Long Range AUV’s).
Milestones (see personnel classification list for staff classifications)
Labor estimate assumptions and methodology: Labor estimates assume that all parts are received and sub-systems fabricated in mostly in 2017 and by January 2018 at the latest. The actual hours charged to the construction of the three MiVega vehicles was used as a baseline and then adjusted downward by at least half to account for the increased percentage of outside fabrication and the greater efficiency of constructing 4 vehicles simultaneously. For final integration and test the actual numbers charges to MiVega were used. The estimated labor hours were also adjusted for and checked against individual team member estimates to complete the work.
	2018 Project Start Date: 
01/01/2018
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	January 22, 2018
	March 14, 2018
	June 4, 2018
	July 2, 2018
	August 6, 2018
	

	Milestone Description
	All sub-assemblies complete for AUV’s 1,2,3,4
	Final assembly complete for AUV’s 1,2,3,4
	Lab testing complete for AUV’s 1,2,3,4
	Sea trials complete for Kemp Vehicle
	Sea trials complete for AUV 1,2,3
	

	Electrical Engineer
	70
	158
	159
	129
	62
	578

	Software Eng-Embedded
	
	10
	360
	30
	90
	490

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	10
	50
	80
	10
	10
	160

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	20
	20
	10
	
	
	50

	Electrical Tech
	180
	320
	250
	10
	30
	790

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	160
	160
	80
	10
	30
	440

	Machinist 
	30
	30
	
	
	
	60

	Divers
	
	
	
	
	
	


Budget justification
The current LRAUV build plan has all of the purchase costs for parts and materials for constructing 4 units in 2017. This purchase plan does not include the core group of environmental sensors that are part of the current vehicle configuration. These sensors include the ECO-PUCK for backscatter and fluorescence, the Oxygen sensor, the CTD, and the Quantum sensor for Photosynthetically Active Radiation (PAR). The environmental sensors total cost is $25,300 per vehicle and $75,900 for three* vehicle builds, and this amount has been requested for 2018 to complete the vehicles.
 * Matt Kemps lab has budgeted for the sensors for the fourth LRAUV separately and those costs are in his proposal.
We are also requesting funds for the attitude and heading reference sensor (AHRS) for navigation that is not planned to be purchased in 2017. The cost is $3,470 each and $10,410 total for three vehicles.
The LRAUV also normally operates with two acoustic sensors that are planned to be purchased in 2018. The first is an acoustic Doppler current profiler and digital velocity log for navigation (ADCP/DVL). This instrument costs $16,000 per vehicle. The second acoustic sensor is the directional acoustic transducer (DAT) that provides both acoustic communications and acoustic target tracking capability to the vehicle and costs $25,000 per vehicle. These two acoustic sensors have a total cost of $41,000 per vehicle and $123,000 is requested for three vehicles. Depending on the anticipated use of the new LRAUV’s, it is possible that it is not necessary to purchase one or more DATs, however the current budget request includes a DAT for each of three vehicles.
Modest funds are also requested as a contingency for miscellaneous electrical and mechanical hardware that is needed for final assembly that may have been missed in the 2017 purchasing. For these costs we are requesting $4500 per vehicle and $18,000 for all four vehicles. In addition funds are requested for sales tax, $17,040 and for shipping, $550.
Project team
Mark Chaffey – 312 hours
Paul Coenen – 475 hours
Jon Erickson – 160 hours
Ken Heller – 80 hours
Brett Hobson – 110 hours
Brian Kieft – 490 hours
Tom Marion – pooled with etech
Ed Mellinger – 266 hours
Jim Montgomery – pooled with etech
Mike Parker – 50 hours
Jose Rosal – pooled with etech

Jim Scholfield – 440 hours
Project lab and office space requirements 
In addition to any changes to current space usage, please also include anticipated office and lab needs for students, postdocs, collaborators, etc.
Lab space is need for the storage of parts and sub-assemblies and the fabrication of the four vehicles. Space is requested in building G for this purpose.
Data storage requirements (see Todd Ruston for assistance)
Minor space in the project library only.
Data availability outside project team, uniqueness

Not relevant.
R/V Paragon Requests

If the project team will be requesting time for the R/V Paragon, please specify the operators in the group and provide estimates of their availability to operate the vessel.

Minor amount of time is requested for sea trials testing. Mark Chaffey (operator status pending) – always available, Brian Kieft – often available, Brett Hobson – often available.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

No
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.

No
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Projects teams need to indicate if any work will be performed that is either: (1) currently authorized under our general permit; or (2) will require that we obtain authorization. The current permit can be viewed at http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.
Is a permit with MBNMS required for your work? 

 Yes, covered under MBARI’s currently authorized general permit.
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. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) 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. 

It is possible that sea trials may result in a transit through the SESA areas 6 and 8.
California Department of Fish & Wildlife

A Scientific Collecting Permit will be required for biological and geological sample collections offshore California (even in Federal waters and beyond), and for many activities in State Marine Protected Areas. Please see Mandy Allen for questions.
Will you be collecting samples that require a permit?

No
Will you be working in a State Marine Protected Area?
Yes, it is possible that sea trials may result in a transit through the Soquel Canyon SMCA.
Authorizations/Permits from other Agencies or Organizations

Is the project team aware of any other permits or authorizations that will be necessary to perform the proposed work? If so, please list below along with status of authorizations (obtained, pending, need to apply, etc.). Please see Mandy Allen if you have questions.

No
Active Acoustics

We are keeping an inventory of acoustic instrumentation. The current list is posted here: https://mww.mbari.org/resources/2018_Proposal_Process/documents/mbari_acoustic_instruments_2016-08-08_ver_10.pdf. If you have or plan to use equipment that is not already on this list, please be sure to include that information here.

Currently listed
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 2018 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� Development and infrastructure projects must complete the risk matrix (see 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 category includes transfer of hardware, know-how, publications, presentations, etc. 


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