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Project Description:

The MBARI Upper Water Column AUV’s reliability, diverse/interdisciplinary instrument suite, and speed allow it to synoptically sample large volumes of water on a routine basis. The power requirements of this type of ocean sampling, however, limit the endurance. We propose to develop a novel hybrid energy system tailored for this vehicle’s science mission. This system would combine a high power Proton Exchange Membrane (PEM) fuel cell with a lithium ion secondary battery.  This energy architecture would allow high speed (2-3 knot), long-range (~1000km), moderate duration (~10 day) missions, and fast turnaround, allowing continuous synoptic sampling of large, complex, evolving ocean features with a minimum of ship support. This capability would provide a unique complement to the slow speed, longer duration sampling achieved with Langragian platforms (LRAUV, gliders).

We propose to utilize a 2kW output fuel cell operated from compressed H2  gas, stored onboard, and ambient air, drawn in from outside the system pressure vessel. The battery would be sized at 6kwhr, offering an endurance of 20 hours at 5.4km/hr). Hydrogen storage will be scaled for 70 kwhr of total energy, allowing for missions of 10-day duration/1000km range. The system will be designed to fit into a 66 inch midsection and operate to depths of 500m.

Operationally, the AUV would surface during programmed charge intervals lasting 4 hours. The vehicle would initiate fuel cell operation, and remain on the surface to draw in ambient air. Peak charge power would be 2 kW. The vehicle would also downlink science data to shore and receive any new waypoints or other commands. At the end of charging, the fuel cell would be shut down, and the vehicle would then operate for another 20 hour survey from the battery.

Hybrid energy systems utilizing PEM fuel cells are maturing, with several vendors actively offering systems for the material handling (i.e. forklifts), automotive, and backup power markets. These companies have addressed many of the issues associated with high pressure H2 storage safety, system startup/shutdown, control, and high rate charging. By working with a commercial vendor to repackage an existing system for underwater use, we can significantly reduce the technical risk and development time for this system, and increase safety and reliability.
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