5 Year Asset Plan

Assumptions

Over the course of the next half decade, MBARI will continue to perform time series surveys in the Monterey Bay and its adjacent waters, focusing on the coupling between physical, chemical, and biological interactions in the upper 1000m of the water column. The nature and use of these measurements, however, will become more inter-disciplinary as we use the bay as a laboratory for studying climate change. The spatial coverage of these measurements will also need to increase to perhaps several 100 miles from shore on a monthly basis, to capture the full interaction between oceanic waters and bay waters. I envision mission durations increasing from the current 24 hour endurance to several days (3 to 7 days perhaps). This will require significant changes in the manner in which AUVs are powered, as well as tested.

Given the endurance and reliability we have demonstrated in the CTD-AUV program, I anticipate the opportunity to apply our capability to other oceanographic sampling programs. For example, a long-endurance dorado could be operated in conjunction with several ongoing ship-supported survey programs, such as CAL-COFI, or TAO array maintenance. These programs are interesting since the speed of advance of the ship is dramatically slowed as it performs other functions, making it more compatible with the speed of the Dorado. We would/should seek outside support for this operation.

Platform Acquisitions

CTD AUV

1 to 2 Additional CTD AUVs ($800k/vehicle, including batteries & instruments)

· Risk mitigation against loss of vehicle during routine unattended surveys (eventually, we will suffer the total loss of a vehicle in this operation mode)

· Capability to perform regular time series surveys with fewer ship days (Zephyr can be set up to operate multiple vehicles, so we can launch & recover multiple survey vehicles in single day). Also improves synopticity of surveys.

· R&D can take place without interrupting regular ops

· Vessel of opportunity ops without interrupting regular surveys

1 Additional Docking AUV (cost unknown)

· Support docking R&D while maintaining routine operations.

· Risk mitigation

The above could be achieved thru the acquisition of specific long-lead components, without building complete systems. We could probably save on the order of ~$300k by only building two tail sections & batteries, and using common mid-body and nose components. We’d need to price this out, and look at specific system configurations to nail down the price.

Mapping Vehicle

Given the replication cost of the mapping vehicle (~$1.2M), it’s probably not reasonable to build a second system without some sort of outside support. If there is sufficient outside request for the unique capabilities of this vehicle, though, we should pursue outside support to build a second complete system. Again, since the ship cost is such a dominant part of any mapping program, the AUV would rapidly pay for itself in vessel savings, since the vehicles could be operates continuously with a relatively small crew. 

Additional 10kWhr battery nose (~$250k)

· we should acquire a spare battery nose section with batteries to allow more rapid turn around, and act as a spare in the event of failure.

Technology Investments

High capacity (100kwhr), low rate (200W-400W) energy systems with high reliability (for unattended ops), low cost of ownership (<2xcost for Li-ion).

Support Equipment

Vessel of opportunity launch & recovery solution

· Provide sea state 3 to 4 launch and recovery of our largest Dorado (currently mapping system) from large/global and intermediate class  UNOLS vessels. Regional class vessels should also be accommodated if possible, although the same system might not be applicable to all ships (might need two systems). 

Inverted USBL tracking/acoustic modem capability

· Sonardyne is in the process of developing a deep-rated USBL head with integrated low-rate acoustic modem capability. Such a system would dramatically decrease mobilization time for vessels of opportunity, since we could install a simple transponder on the support vessel, rather than having to install a USBL system with all the attendant sensors. This system also incorporates a low-rate acoustic telemetry, allowing the surface ship to update the ship’s position to the vehicle, along with sending and receiving telemetry.

