Tiburon II High level Requirements

This document summarizes the MBARI ROV Users Committee (ROVUC) Upgrade Recommendation Report that was drafted in December of 2003.  

Upgrade Recommendations:

Tiburon should not be refit solely to support the heavy payload and operational demands of ocean observatories, but should transition from an ROV that served largely as the sensing and observing tool, to that of an ROV platform that can fulfill its former role, but also house and deliver a variety of instruments, sensors and gear to the seafloor, in support of a broader spectrum of ocean science community in technologically advance submersible systems.  The upgraded ROV must be a highly capable and configurable vehicle, adaptable to various operational priorities, but should also be capable of large payload deployments, heavy sample recovery, complex manipulative operations, cable laying, et., in support of benthic observatory and expeditionary science requirements.

The primary issues of concern for an upgrade to Tiburon’s capabilities center on payload, power, imaging and navigation.  Secondary, but important, issues include Control System, Depth Rating, Samplers & Sensor, Manipulators, Noise, Data management / processing, Instrument / sensor connectivity, Telepresensce, GUI, Control Room issues, Elevators, and Sea state limitations.   These issues are summarized below:

· Payload

Payload issues were clearly the primary target for upgrade based on science user input.  This is due to limits on maximum weight of deployed instruments and the weight of samples that can be collected during a dive.  Tiburon currently has an approximate in-water payload of 150 lbs. and a maximum in-air weight of 7,500 lbs. due to the limitations of the Effer crane used for launch & recovery.  The Tiburon II will have an in-water payload of 600 lbs. and a proposed replacement of the Effer crane will raise the maximum in-air weight to 12,000 lbs.  

· Power

Total power to the vehicle is currently 15kW, which is insufficient to run all thrusters simultaneously.  The additional requirement of the hydraulic pump for manipulations or operation of tooling further reduces the amount of power for thrusters making it very difficult to operate in even moderate current situations.  Tiburon II’s physical size will be limited to the size of the current Tiburon, but available power at the vehicle will be increased to approximately 40 to 50kW.  Individual thruster output will be increased from 220 lbs. to a minimum of 400 lbs.  This will allow for better maneuverability in high current situations and the operation of instruments and tooling with larger power load requirements.

· Imaging & Lighting

The integration of the new HDTV camera in 2005 satisfied the top imaging requirement.  It was recommended that IVIEW, the software / hardware that provides semi automatic control of the pan & tilts be incorporated into the new vehicle.  The current proposal provide time and a budget for development of a new & modified IVIEW that can be run independent of the vehicle control system and therefore deployable on any of the proposed vehicles.

· Navigation

The installation of Sonardyne’s “Fusion” USBL system on the Western Flyer has dramatically improved tracking performance for Tiburon.  There is still a large area for improvement with the tracking and this will be an on-going project.

· Advanced Control Systems

It was highly recommended by Science and Operations that advanced control systems such as Jason’s DVL or Stanford/Rock’s video based station keeping systems be incorporated into the new vehicle.

· Depth Rating

There was modest support for increasing the current 4000 meter depth limit of the vehicle.  4000 meters was considered sufficient, but an increase in depth rating was considered desirable, as long as this capability does not compromise the more important issues such as payload.  Increasing the vehicle payload and replacing the launch & recovery crane will increase the total system weight by approximately 5 to 6 tons, which will have an impact on the duration of the Western Flyer since this increase will probably be offset by decreasing amount of fuel carried.  Any additional depth increase will directly impact WF operations.

· Instrument Connectivity / Science Interface

Tiburon II should have a more easily configurable instrument interface to reduce the workload and complexity of each mission.  Configurability should include both the instrument connections and the pilot interface (GUI).  One of the present limitations of the Tiburon is the difficulty in configuring GUIs for instruments.

· Manipulators

Two manipulators should be available for dives as required.

· Hydraulic Power

Sufficient auxiliary hydraulic power should be available to provide from 10 to 14 gpm @ 3000 psi. for science instruments and tooling.

· Noise

There was agreement that a low noise vehicle is preferred, but that performance objectives (power, thrust, etc.) have a higher institution-wide priority.  Since no definition can be provided for a “low noise vehicle”, it is very difficult to define how much effort or money should be provided to try and reduce the noise level.  Currently the only specification for vehicle noise in MBARI’s requirements is that it not interfere with provided list of MBARI acoustic instruments (responder, sonar, etc.). 

· Graphical User Interface (GUI)

It was recommended by both science and operations that the new Tiburon should incorporate a GUI that is easily configurable for the pilot and science needs.  In particular, the creation, labeling and configuration of objects on the GUI for science sensors and instrumentation should be easily redefined and reorganized according to changing dive priorities. 

· ROV Design Complexity and Maintenance Requirements 

Design should maximize use of COTS equipment and be easily maintainable and supportable as possible.  It is a general goal that Tiburon II will require less in-house Engineering support than the current Tiburon.
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