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1) ABSTRACT (new and continuing projects)

During deployment of the MARS system several untested procedures will be undertaken and equipment developed to support those procedures. In addition, a requirement has been identified at the MARS CDR to be able to test the node science output using tools yet to be fully defined and currently undeveloped.

It is proposed to build a full-scale mock up of the node package and a dedicated tool-sled containing a latching mechanism, winch system, camera/viewing system and manipulator. The design of the node mock up will utilize the old Ventana foam pack as a buoyancy module and a small quantity of steel and lead to mimic the properties of the MARS node. The latching system will leverage off designs currently used to recover Ventana and will be made available for use once testing is complete. The winch design will use an off the shelf component currently used in the Canyon Dynamics Vibra-core system. 

Building and proof testing the procedures and equipment that are being considered to deploy and recover the MARS node at sea will mitigate the risk of losing a component that could be critical to the timely success of the MARS project. three sea days and three days of mobilization will be required for this project, very early in 2005. Additional testing in the MBARI test tank will be required for initial testing before going out to sea.

Once a node is deployed and connected to the MARS cable, a hardware tool needs to be developed that can test the voltages present for value and capacity and test the copper Ethernet connection and the timing signals. A simple visual basic GUI and some off the shelf data modules will be used for this task. Two possible scenarios exist for testing the Ethernet and timing signals; 1) by providing a continuation of the copper up to the ROV control room or 2) by looping back the Ethernet and sensing the timing signals with a frequency converter.  (By providing the continuation of the Ethernet to the control room a situation exists where Ventana’s umbilical could mimic a deployed cable and an instrument).

2) PROPOSAL

a) The problem addressed (new projects only)

Statement of the problem

Several problems exist within the MARS project that need to be addressed:

1.) Workability of proposed operational procedures:

a.) proposed deployment procedure

b.) proposed recovery procedure

c.) accessibility of the bottom mount to ROV manipulation

2.) Ability to test the functionality of the individual science ports after installation for functionality and reliability.

3.) Needed tools such as the lifting stab and recovery latch need to be adapted from existing designs before deployment of the node. 

4.) Dedicated tool-sled system to reduce response times and mobilization times.

Why it is important

To ensure smooth operations during the deployment and recovery stages of a node it is required that the methods proposed be tested. With out the hardware, node deployment will require new methods.

Present state of art/understanding

MBARI presently has tools used to launch and recover ROV’s and similar packages from their ships. Adaptation of these tools to the MARS node package can be achieved at reasonable cost and minimal impact on resources.

The procedures proposed are based on discussions with Operations personnel and Engineering staff and represent a best case to reliably deploy and recover MARS nodes. Testing will prove these methods out before deployment takes place.

How it relates/contributes to MBARI’s mission and strategic plan

As MBARI moves forward, requirements to deploy packages from its ships and with its ROV’s will continue. Development of these tools and testing of these procedures will add to the capabilities of MBARI operations and be available for others to follow or duplicate.

b) Approach to the problem (new and continuing projects)
Plans for 2005

Engineering/technology development

The existing launch and recovery system for Ventana utilizes a latch and bullet mechanism connected to the winch on the ship’s crane. The crane has a shoe (large flat plate) that the ROV is winched into. The result is a very stable package moving between the deck and the air/water interface. With some minor modifications and the design of a combination latch and bullet connected to purpose built tool-sled, the same launch and recover stability can be realized for the MARS node deployments. Ventana pilot time (Talkovic) will be utilized to make the required modifications to the latch design.

Once launched, the MARS node will be winched up to the underside of a Ventana tool-sled, securing the package for transport to the seafloor and the bottom mount. The winch will be of similar specification as that used for the Vibracore system developed four years ago. The tool-sled will be based on existing designs and incorporate a mount for the winch, lighting, two fixed cameras, a pan & tilt camera and a manipulator mount.

 Visualization of the placement of the node will be achieved using cameras connected to Ventana’s sub-sea video switching system. 

Field programs

Initial testing of the latch and bullet mechanism and the procedures to achieve successful deployments and recoveries will be conducted in the test tank. Placing the node in the TRF will be practiced in the benign environment of the tank. Three test tank days will be required. Testing of the launch and recovery system will be conducted on the Pt. Lobos with Ventana at sea. Trials in varying sea states would be preferred but proof of methods and concepts will be achieved in relatively calm weather.

c) Specific deliverables (new and continuing projects)

Tested proven method for deployment and recovery of a MARS node. Equipment required to achieve deployment and recovery:


Dedicated MARS Node Tool-sled incorporating the following:

Manipulator mount

Lighting 

Node winch



ROV latch/stab



Low light camera system.


Integrated test tool to mate with node ports and monitor output.


Node stab 

Project team (new and continuing projects)

Project Manager:  Gene Massion

Project Engineer: 

Mechanical Designer: Mark Talkovic

ROV Pilot/Technicians: Craig Dawe, Knute Brekke, DJ Osborne

3) BUDGET JUSTIFICATION (new and continuing projects)
Latch Mechanism



Design



15 days ROV Pilot



Machining



5 days



Materials








$1,000.00

Node Mock up



Drawing generation


1 day Pilot

Frame welding and ballast 

3 days welder



Materials








$2,000.00



Buoyancy Module

Elkhorn Composites(waiting on quote)
$5,000.00



Use existing Old Ventana Foam pack


TRF Mock up



Drawing generation


1day Pilot

Frame welding


3 days welder



Materials







$1,000.00

Tool-sled 

materials, 






$1,500.00

fabrication (welding), 




$3,000.00

machine shop time, 

30 hours

for outside vendor figure $75/hr



$2,250.00

mechanical engineering time


10 days

(model standard sled, winch mount, misc.) 

post weld heat treat, 




$1,500.00

winch







$1,500.00

lights
4@ $1000





$4,000.00

Pan Tilt Unit






$6,700.00

low light cameras
3@ $4,900



$14,700.00


Integrated Manipulator Camera



$7,800.00











total

$42,950.00

Port Testing tool



Design

ROV pilot
60 hrs



Materials  
DGH Modules



$  700.00





Connector




$1500.00






ODI/Seacon Cable assembly 
$5,000.00






Seacon/Seacon Cable assembly
$1,500.00





Housing
existing


$500.00











Total

$9,200.00










System Total

$61,150.00

Point Lobos Days


3

Mobilization Days


3

Tank Test Days


3

ROV Pilot
3/tank day @10hrs/day 
90hrs

4) MILESTONES (new and continuing projects)


Milestone 1
Milestone 2
Milestone 3
Milestone 4
Milestone 5
Total Resources
 for each resource category for all milestones listed here

Milestone Date
Jan 30
Jan 30
Mar 15
Apr 15
June 30


Milestone Description
Latch Design
Toolsled design
Fabrication complete
Tank tests
Sea trials


EE







SE







ME
2
12



14

IAG







Machine Shop
3
6
5


14

Additional resources required include ROV pilot time not accounted for in the above Milestone Schedule. Ventana pilots will modify the latch and stab designs, generate working drawings for the mock up of the TRF and Node. Build and test the standalone port test tool and conduct tank trials. Total time: 320 hrs

� This number should be the same number you entered on the resource requests for this particular resource.





