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Project Description:  This is a follow-on proposal from the feasibility study that is ongoing through 2016.  The core science rational is unchanged and supports the Integrated Time Series and Pelagic Benthic Coupling and the Carbon Cycle projects while the engineering challenge is aimed at advancing a persistent presence in the deep ocean by developing and deploying an AUV docking station.  We have broadened the science application of this proposal to include a challenging under-ice application to investigate  the geologic evolution of mud volcanoes and the biogeochemical processes that occur within these methane rich ecosystems, as well as advancing the studies of this and surrounding environments of the upper slope of the Beaufort Sea.
In 2007 we developed an AUV docking plugged into NPS’s MISO cabled observatory off Monterey.  We demonstrated that MBARI’s Dorado AUV could reliably locate and home to a fixed cone-style dock, enter and be restrained inside the apex of the funnel.  An inductive power transfer system was able to charge the AUV’s batteries, mission data was downloaded and the vehicle was shut down, followed by a powered up cycle. New mission data upload and started and the vehicle was released so it could back out of the dock and carry on with its mission.  While we did this more than once, the project team was quickly re-tasked to the new Long Range AUV project and the docking station was retired to Castroville.  While brief, this docking effort and the resulting publication represent a significant milestone that continues to be cited by other AUV docking studies.  We had previously proposed a simple anchoring scheme for this Park-n-fly project, but during the feasibility phase decided to use a full docking station similar to the 2007 system. A full docking capability will permit a lengthy and thorough testing phase that we feel is required for successful long-term science missions in extreme environments.
The arctic science mission has a deployment window in Fall 2019, which necessitates a fairly aggressive development and testing plan with Go/NoGo gates that are shown in Figure 1 below.  We are fortunate to have the previous docking effort, a strong fleet of Dorado vehicles and components and the MARS node available to address most of the high risk elements of this proposed effort.  However, we still need to build two dedicated AUVs and perform the requisite testing in less than 2 ½ years.  The feasibility study should tell us what flotation is best for this application, what batteries and power management should be adopted and end with a concept review of the vehicle design and testing program.  If we cannot demonstrate a path to success the project could be ended or scaled back.  One year from now we should have a Critical Design review, with a second Go/NoGo gate followed by a final gate at the completion of sea-trials at the end of 2018.  We believe that these gates and a thorough testing plan mitigates much of the risk with this effort and that the science payoff for this AUV Docking application is very high and it aligns well with the Persistent Presence theme of the MBARI Technical Roadmap.
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Figure 1: Park-n-Fly Timeline
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