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1.0 MOOS Mooring

The MOOS mooring program has made progress toward the overall goal of creating a full OEM (Optical Electrical Mechanical) cable-to-the-sea-floor mooring system, however one of the critical technical areas identified in the previous years proposal as high risk, "The risk of premature failure of the riser cable due to environmental stress not predicted in the mooring design stage (requirements generation)…” has turned out to be a serious problem. The initial field trial result was a break in the mooring riser cable near a cable float and a substantial weakening of the cable at other locations. Fortunately we have been able to recover nearly all of the test hardware and the cause of the failure has been clearly established to be the result of cable bending fatigue and poor float attachment design. The analysis of this cable failure and the great data set we collected during the severe storm conditions the test mooring experienced has resulted in a much better understanding of the bending environment of our mooring configuration and the design requirements for cables under these conditions.  Based on these results, we have improved our bending stress prediction methods and are currently working with four potential cable suppliers and our collaborator, Walter Paul at WHOI to design a new OEM cable with substantially less bending sensitivity for the next test deployment. We are also focusing our attention on all areas where the cable sees repetitive bending stresses including the termination bending strain relief’s, the float attachment cable clamps and during manual and automatic (winch) handling operations.

In a more aggressive approach to solving the OEM cable mooring design problem we plan on deploying test moorings with the two most promising cable designs in March 2004 to validate the results of our cable design analysis and laboratory testing and a third cable design in November 2004. A major motivation for field-testing different cables is the emergence of a split in the design offerings between conventional outer strength member cables and more novel center strength member cables.

MBARI began working on OEM cabled moorings as natural extension of our experience both with moored observatories such as OASIS as well as our extensive experience with ROV OEM umbilicals. The concept of a portable mooring system seafloor observatory has also attracted much interest in the larger oceanographic community as well and our work in this area has resulted in MBARI becoming a partner in the NSF Dynamics of Earth and Ocean Systems (DEOS) program. The MOOS Mooring concept design has been adopted as a portable observatory design for mid to low latitudes. Motivated by the desire to prove the concept of OEM cable moorings before the major proposed initiatives of DEOS are evaluated for funding in 2006 the MOOS mooring program project effort has received two years of NSF funding (2004/5) in collaboration with WHOI (MBARI portion $648,550) to improve buoy predictive modeling tools, develop cable verification test protocols and field test the best cable design (as part of the MOOS OEM mooring science experiment (MSE) deployment) to prove the feasibility of OEM cable moorings. The benefits of this funding are threefold, MBARI's internal capital expenditures for developing the OEM cable mooring for the MSE experiment are reduced significantly, the external funding will allow a greater effort be directed toward improving OEM cable survival predictive models and laboratory qualification tests than MBARI could have undertaken unilaterally and importantly, MBARI’s efforts are more likely to make a significant contribution to the larger community.
In a related effort we plan on deploying a single Benthic Instrument Node (BIN) using the Western Flyer in approximately 1200-1500 meters water depth in 2004 in association with the cable test moorings. We propose to then make a cable connection from the mooring to the BIN using Ventana to gain experience with this important OEM mooring task before we attempt the operation further offshore for the "MSE mooring" deployment planned for 2005.

MOOS mooring program work in 2004 will be directed toward three major goals:

1. We will continue to work toward validating the MOOS OEM cable mooring mechanical design through our cable modeling, lab testing and field test deployments.

2. We will fully integrate the multi-node MMC architecture with a science experiment instrument suite and provide full support for the "CIMT/MOOS Lite" science deployment as a field test.

3. We will complete the design and fabrication of the seafloor portions of the mooring OEM cable system and fully test during the field test deployments. 







