Under DARPA funding the PowerBuoy project has developed and fielded a wave-energy conversion buoy that has the capability of producing average powers of about 300 Watts and that has a usable lifespan in the ocean of one to two months. The project has been a proof-of-concept effort justified by the idea that power is a limiting factor when considering long-term robotic exploration and monitoring of the ocean. As the DARPA funding ends there are two categories of issues to consider when evaluating if this project warrants MBARI funding, use-cases for the resulting system, and the severity of the technical challenges still to be addressed.     

Under DARPA funding we’ve been working to ascertain what is possible in terms of power generation and survivability without detailed plans for how that power would be used. In general this work can be viewed as an investment in a technology that will enable a persistent presence in the ocean. All along, there has been a vision of using such a system to recharge a fleet of AUV’s and this probably remains the primary use of such a system. However this must be seen as a long-term goal and requires the investment in other technologies in parallel with the power generator itself, in particular AUV docking. There are other potential applications as well, including the powering of buoy based instrumentation and communication equipment. All of these use-cases are fairly ill-defined at the moment and if MBARI funding is to be considered for this effort, it is important that specific and viable use-cases for the technology are identified.
The development of this system has been very challenging and there remains a number of technical issues left to tackle before this system is routinely usable for science applications.  In particular the immediate stumbling block is longevity; the system was designed for two-week long deployments in non-storm conditions. When we’ve attempted to push the deployment durations to longer time periods we’ve run into a number of failures that have been caused by material choices that weren’t intended for extended deployments, and by the fact that the current design does not include a strategy to deal with extreme loads during storm events. We feel that both of these issues are solvable through engineering, but often this sort of refinement takes a lot of extended deployments before a truly reliable system is realized.  
Another limitation of the current system is that it does not have a station-keeping capability. The Liquid Robotics “flapping foil” concept is very attractive for this system and we expect it would work nicely at our larger scale. To date we’ve been unable to partner with that group and proceed with development, but such an arrangement would probably be a key element of realizing a system capable of supporting at-sea instrumentation for extended periods without being moored.

At this time it is also worth considering other incarnations of wave-energy harvesting for the purposes of oceanographic research. Before the DARPA project started there was a feasibility study at MBARI to investigate the possibility of a wave-powered vertical profiler that captured electrical energy on board a profiler in addition to using the waves to motivate the profiler up and down. This project remains compelling and it may be more straightforward to identify nearer-term science applications for this sort of device since they presumably wouldn’t depend upon an entire ecosystem of technology developments. The DARPA project has allowed us to develop very specific tools for analyzing wave-energy extraction concepts, and given us significant experience with the power conversion elements required. Because of these efforts we are in a strong position to revisit this sort of project.  
The proposal to be submitted will contain the following elements
1) An outline of possible use-cases for this system in the mid to long-term timeframe. Near-term deployments of a next generation system would likely continue to be engineering based.

2) An analysis of the technical challenges that must be met to realize the above use-case goals, approaches for each, and a recommended order of tackling these.

3) A discussion of station-keeping options and limitations.

4) An outline of other energy harvesting technologies worth exploring with the expertise we’ve gained through the DARPA project.

