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The overall plan for the MOOS mooring program in 2005 is to continue to work toward a complete system test in 2006. This test will be deploying and operating a major science experiment that includes multiple seafloor instrument nodes (BIN’s) powered from and communicating with the surface buoy in real-time. The current site planned for his experiment is the Shepard’s Meander at the lower end of the Monterey submarine canyon. 

The project has already made considerable progress towards this goal. By the end of 2004 we plan on having both the MTM#2 and #3 moorings being field tested, to have deployed a seafloor observatory “Benthic Instrument Node” (BIN) and to have made an ROV laid cable connection to the base of the MTM#2 mooring riser. We have completed the surface power system, a sophisticated mooring and BIN controller and are completing networked optical communications designed to interconnect BINs and moorings spread 10 kilometers apart. We have also made much progress on addressing the technical issues that need to be resolved to meet the reliability requirements for cable-to-the-seafloor mooring based observatories.

Our detailed plans for 2005 are to continue to make improvements in the overall mooring design. In our testing and development program we have made enough progress to convince us that the overall MOOS moored seafloor observatory concept is technically feasible.

In mechanical systems the major technical risk remains the cable design and we plan on continued laboratory and field-testing of prototype cable designs to ensure that we have the best candidate for the 2006 MSE deployment. To accomplish this we will continue to work on our cable laboratory testing protocol development, testing our existing and new cable designs and improve the cost and survivability of the cable terminations. We are actively collaborating with WHOI on improved cable designs and supported in this work by an external NSF grant through Oct. 1, 2005. We clearly have additional remaining technical problems to solve as well and detail areas that need refinement to improve overall reliability. An example is the cable floatation system, which needs an improved clamping arrangement. Some areas targeted for improvement have not yet caused us problems but through our field tests and increasing knowledge of design techniques for long-term high reliability of deep submergence systems have been identified as potential failure points. An example of this is the snubber interconnection junction box. While this system has operated reliably to date it needs the addition of a redundant seal to ensure long-term survivability.

In electrical and monitoring systems we have addressed all of the major technical items needed to deploy and operate a moored seafloor observatory. We do however have a list of small revisions and improvements that are needed before MSE, for example improving the penetrator design for the Titanium BIN sphere and revising several minor circuit boards.

In software development we plan on providing node-to-node time synchronization, automatic fail-over for optical communications and supporting the MMC embedded Linux operating system. The overall approach to continued hardware development is that with the exception of the time synchronization and optical fail-over, the hardware and software set is essentially complete and only minimal changes or improvements will be made as required for maintenance.

A list of our proposed tasks for 2005 are (THESE TASKS NEED TO BE RESOURCED!):

1. Perform extensive lab tests on the MTM#2 and MTM#3 cables.

2. Recover MTM#2 in May 2005 and test the residual cable strength.

3. Recover MTM#3 in Fall 2005 and test the residual cable strength (with WHOI).

4. Complete the system design for MSE.

5. Design and/or Fabricate the components needed for MSE 

a. Complete Medusa board and test


b. Develop node-to-node time synchronization

c. Upgrade Linux version?

d. Select, prototype and test MSE cable

e. Procure final MSE cable

f. Improve snubber design for better sealing reliability (if used)

g. Respecify cable terminations and competively bid

h. Design MSE style BIN penetrations

i. Fabricate 3 BINS for MSE

6. Procure and fabricate subassemblies for MSE

7. Support any additional deployment using MOOS mooring hardware sets.

8. Develop procedures and hardware for SideARM and DPA checkout.

9. Improve operating efficiency of Globalstar link (with SIAM)

10. Complete/refine software for interaction with diagnostics, including Medusa diagnostic functions. (with SIAM)

11. Multi-tier (multi-node) MMC implementation. (with SIAM)

12. Re-spin P2 board for connector revision.

13. Design MMC variant for snubber instrument cage use.

14. Homer beacons in budget!

15. Revise PUCK packaging, configuration and installation procedures as needed.

16. Plans, tools and procedures for step-by-step mechanical and systems installation and check-out of seafloor installations. This will allow the subsea cable laying assembly to be performed in a sequence that allows for system health and status checking at each stage of the installation. For example the integrity of the riser conductors and optics would be checked before commencing cable lay. The cable lay would be checked as it progresses, etc.

