MARS Deployment of the Tongji University
Science Node and Instrument Clusters
Assumptions:

1) Tongji Science node <= 200kg in water

2) Tongji instrument clusters <= 50 kg in water

3) Connection to MARS will require a MARS adapter (see details)

Deployment of the Science node:


The node can be deployed in several ways:

1) Similar to the MARS science node deployment. This method requires the addition of a floatation package to the Tongji Science node that would make it approximately 50kg positive in water. Lead or steel weights are added to the node to make it the desired negative weight. MARS uses approximately 50kg negative. The weights are attached in a fashion that allows them to be removed by an ROV when the deployment is completed. (MBARI/MARS staff can advise on how best to accomplish this.) This deployment method is preferred because it simplifies the task of deployment by making the package more compact and easy for the ROV to manipulate on the seafloor. The recovery is also simplified because the relatively small anchor weights can be recovered by the ROV at the time of recovery of the node which will float to the surface after the weights are removed. Ship operations are simplified by virtue of the science node floating on the sea surface and not suspended from a recovery float package. (see next method)
2) If a very heavy bottom expression is required (all 200kg) the node can be deployed with a releasable floatation package that would make the node approximately 50kg negative during the descent. Once released, the full node weight would be exerted on the seafloor. To recover this package, a second floatation package would have to be sent to the seafloor then attached to the science node. When the float is released the anchor must be recovered. (We are not permitted to leave anchors in the National Marine Sanctuary) This process would require an additional day of ship time to achieve. Launch and recovery of this type of package is more cumbersome and challenging for ship operations and requires significant resources to accomplish.
3) The science node can be deployed on a wire to with in 10 meters of the seafloor then acoustically released. This process is done when very precise positioning of the equipment is required and it cannot be moved after deployment by the ROV. It will impact the seafloor with the full force of its in water weight. Options to reduce this impact include the use of float packs as above. The float would need to be designed to meet your requirements. Recovery can be achieved using a line basket or float pack. Both methods complicate ship operations and require additional dive time to recover ballast weights or deploy the line basket.
Deployment of the instrument clusters


Dependent on the configuration and weight there are several possibilities to get the instrument clusters to the seafloor. 

1) Deploy as individual, self contained elevators. Each instrument cluster would be configured to be 25-50kg negative and launched of the ship. The configuration would include ballast weights that once removed would make the cluster positive and it would rise to the surface. The ROV would collect the small weights and recover them. The ship operations are simple and easy to manage, the ROV operations are simplified provided the ballast weights do not get too large.
2) Use of an elevator, deploy all the instruments in a basket and recover the basket acoustically or by release with the ROV. The ROV would be required to recover the elevator deployment anchor. Recovery using the same method has all the complication and requires the ROV to recover a large weight or series of smaller weights (more dive time, more ship days).
MARS Interface


After discussions with Dr Zhou it was realized that there was a problem with the connection to the MARS Observatory. MARS requires a ODI 12 way flying ROV Plug configured with a 45 degree cable entry point down from the Top Dead Center (Pin 1) of the connector. 90 degree connectors interfere with a structure that is part of the MARS science node and straight (0 degree) connectors prevent the Trawl resistant doors from being closed. The connectors supplied by ODI to Tongji are of the 90 degree variety and will not connect to MARS. To over come this issue, MBARI will supply an adapter that will mate to MARS. The distal end of the adapter is an ODI penetrator. A drawing of a housing used to mate with this penetrator is supplied. Tongji will need to modify the drawing to accept a connector of their choice in place of the connector on the side of the housing, indicated as item #4. The length of this cable/connector combination should be less than 80 meters to insure the specification for the distance of Ethernet over copper (100m) is met. 
