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Monterey Bay Aquarium Research Institute

MARS Summary Report

MARS Node Maintenance
Principal Investigator: Craig Dawe, MBARI
(Note: Repair and maintenance of the MARS node and related systems is part of the original MARS project description and is currently approved under Sanctuary permit #MBNMS-2007-030-A8, CCC CDP #E-05-007/consistency certification CC-076-05 and CSLC Lease PRC W 25980/R12903.) 

Purpose
The Monterey Accelerated Research System (MARS) has been in virtually continuous operation since October of 2008. In that time, the MARS node electronic package has been functioning reliably, providing scientific data and engineering trials and data, along with operational innovation and experience. The success of this system has enhanced MBARI's reputation as a world-class leader in high-tech ocean science development and has yielded valuable scientific and engineering data to a wide range of programs. While the successes have been great, the systems are showing signs of aging and are very much in need of maintenance. 

In 2017, the MARS team planned to perform critical maintenance to the MARS node and components that are beyond end of life. This maintenance has been delayed to begin in Summer 2021 when the primary node will be recovered and work begun on the upgrade/refurbishment. Some of the necessary maintenance/repairs include replacement of the Medium Voltage Converter (MVC, see Figure 1), replacing the aging systems in the Low Voltage (LV) electronics housing, replacement of obsolete Ethernet routers that are at least 12 years old and do not support many new features, problematic science port connectors, and repair of one of the science ports. Such maintenance and repair was anticipated at the beginning of the project, and the system was designed to allow node removal with minimal disturbance to the remainder of the deployed components of MARS. The effort to accomplish this task continues but has been hampered by issues with the main power connector. 
Methods/Activities 
Once the issues have been solved, the repair/maintenance of the node will continue as follows:

MBARI will construct a “mini” node, which will be put in place to allow the system to continue to operate while the main node is under maintenance/repairs back on shore. The actual schedule will depend on successful build of the “mini” node system onshore. Forty-eight hours prior to deployment, the whole MARS system will be shut down. The “mini” node will be lowered to the ocean floor near MARS. Using an ROV, the team will disconnect the main cable and all the current projects connected to the MARS node (see Figure 2) and release ballast weights from the node to allow the node to return to the surface. The ballast weights will be collected via ROV either at that time or at a later date, depending on logistics. The “mini” node will then be placed in the node frame, and the cables will be re-connected, subsequent to successful testing of systems. 
Maintenance and upgrades to the main MARS node system will take place back in the lab. Once this work has been performed, the main node will be switched out with the “mini” node in a similar manner to the previous “mini” node deployment. Once the main node is installed, standard system verification tests will be run. If all tests go well, the “mini” node and any associated weights will then be recovered from the site. The timing for re-installation of the main node will depend on timing of the initial swap of the “mini” node for the main node. 
Activities in 2020/Plans for 2021
In 2019, the National Science Foundation received the upgrade plan for the MARS node. This plan was approved and components that could be bought from within the grant have been ordered such as a new power supply for the node and shore side, replacement wet mate-able connectors, and additional new routers. Plans have been formulated for a recovery. However, as the system is still mostly functional, and there are more users than can be supported by the mini node, the replacement will wait until necessary due to failures, the user requirements are not met by the current system, and/or the number of users drops to a level that is supportable by the mini node.

February 28, 2020 is the end of the current NSF award. A “no cost” extension has been granted and expires February 28 2021. A new proposal for operation and maintenance of the MARS system has been submitted to NSF. Michael Kelly has been named as the Principal Investigator (PI) for the project. 
In March of 2021 the Quest Institute’s platform for Ocean Discovery will be re-deployed on the observatory. The primary objective of this system is to create learning opportunities for Science Technology Engineering and Mathematics (STEM) education in local and national high schools.

Current projects on the MARS system include DIEMOS echo sounder (Benoit-Bird), Sanctuary Soundscape  hydrophone (Ryan etal), 3D Hydrophone (Naval Post Graduate School (NPS)/Ryan). All of which plan to continue on with the deployments for the foreseeable future. DIEMOS will be looking at an upgrade in 2021/2022 and the NPS is looking to expand the capability of the system by adding a remote 3D hydrophone to the observatory. 
A proposal was submitted in summer 2020 to re-establish the Monterey Ocean Bottom Broadband (MOBB) system. This proposal was not funded but efforts are underway to re-apply.

Cable Monitoring Survey
As reported previously via email, in November 2019, we began collecting data and conducting surveys of the MARS cable in preparation for the next cable monitoring report. The survey was complete in February 2020, a final report is complete and awaiting publication, it has been submitted to the regulatory agencies MBNMS, CCC, and Ca State Lands.
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Figure 1. Medium Voltage Converter 

New MVC from Schaefer Electronics
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Figure 2. ROV manipulator arm being used to connect a cable to the MARS node.

2019 MARS Permit Report

Permit # MBNMS-2007-030-A11


