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1) ABSTRACT (new projects only)

The MOOS mooring project represents the convergence of emerging over-the-horizon satellite communications technology with the science goal of having a continuous measurement presence in the ocean – ocean observatories. Since the initiation of the MOOS mooring project the prediction of low cost satellite services has been realized – the project is paying 17 cents a minute or around $6,000 per year for over-the-horizon data relay services of over a megabyte per day. The remaining key technology, and the one being developed at MBARI, is the ability to have a mooring system connected by a cable to instrumentation on the seafloor able to survive for at least three years. Maintaining a power and data connection to the seafloor in dynamic ocean conditions has proved to be a significant challenge. To solve the problem the MOOS mooring project has taken a multi-disciplinary approach using the tools of mathematical modeling, construction of prototypes, laboratory destructive testing and year-long field test deployments.
The most important overall milestone of the mooring project effort is the end-to-end test deployment with a full science payload known as the MOOS science experiment (MSE). This deployment began in 2006 and includes all of the elements required for an extensive ocean observatory including the surface mooring connected to multiple seafloor “benthic instrument nodes” (BINS) networked together on the seafloor with interconnecting cable laid over two kilometers by ROV. This proposal is a continuation of this effort and includes the capital and resource request to sustain the MSE experiment infrastructure (mooring, cables and BINs) through 2007. Complementary MBARI science projects include the resources for MSE data reduction and interpretation efforts and several specific tasks not directly tied to the MOOS hardware:

Paull-20010 Continental Margin and Submarine Canyon Processes

Barry-20002 Benthic Biology and Ecology

Chavez-900532 Biogeochemical Responses to Climate and Ocean Variability

2) PROPOSAL

a) The problem addressed (new projects only)

Statement of the problem

   [Click here to enter text]   
Why it is important

   [Click here to enter text]   
Present state of art/understanding

   [Click here to enter text]   
How it relates/contributes to MBARI’s mission and strategic plan

   [Click here to enter text]   
b) Approach to the problem (new and continuing projects)

The fundamental goal of the MOOS mooring project is to design and field test a novel portable ocean observatory that allows instrumentation to be deployed and near-real-time time series data returned from the seafloor to the surface. To achieve this objective the project has deployed a series of four moorings of increasing capability and complexity. The field data gathered from these deployments is used to verify the mathematical models used in the mooring design and to guide redesign efforts necessary to improve the performance. Laboratory destructive testing is also used to reproduce wear mechanisms uncovered in field testing and confirm the results of design improvements. Using these techniques of dynamic modeling, accelerated laboratory fatigue testing and year-long field test deployments we have increased the survivability of the MOOS mooring system dramatically. The full system test with a complete science payload is currently underway as the MOOS Science Experiment (MSE) deployed 50 nm west of Point Sur California in 3100 meters of water. When fully installed there will be over 40 science instruments at the site collecting data.
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Figure 1. Cartoon of the MSE experiment.

Status of project

The plan during 2006 for the MOOS mooring / MOOS Science Experiment (MSE) program has been to deploy the complete end-to-end observatory system test, including two instrumented seafloor nodes (BIN’s) powered from and communicating with a surface buoy (MTM4) in real-time, two vertical profilers and several sediment traps, see fig. 1. The deployment site for the MOOS Science Experiment (MSE) is the Shepard’s Meander at the lower end of the Monterey submarine canyon, 36 14.067 N 122 54.383 W, in 3100m depth, see fig. 2. The BIN deployments are performed in sequence with the “Shelf” BIN being deployed first as “phase I” and the more difficult “Axis” BIN deployment on a second cruise in “phase II”. This allows the experience gained and lessons learned deploying the first BIN to be used to make any necessary improvements for the second BIN deployment. 
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Figure 2. MSE location map.

The current status as of this writing is that the Surface mooring was deployed on June 28, 2006 from the Pt. Sur along with the EOM cable to the seafloor. Telemetry received during and after the mooring deployment confirmed that the optical and electrical connection to the seafloor remained intact. With this information the project team immediately proceeded with the phase 1 subsea installation cruise with Western Flyer/Tiburon system. Using the cable laying toolsled, the benthic communications cable was laid 2.3 km across the seafloor to the site of the Shelf BIN and the node was plugged into the mooring system. Since this time data has been collected by the Shelf BIN, sent to the surface mooring via optical cable and telemetered to shore using the SIAM software application and archived in the Shore Side Data System (SSDS). Data retrieval and display applications are rapidly coming on-line for individual data streams. The McLane profiler has been installed and is operating on site for over a year in un-connected mode. The phase II installation of the Axis BIN is currently scheduled for late October 2006. 
Results to date

The MSE deployment is a large project that whose success requires a number of subsystems and complex operational manipulations. All planned MSE instruments have been integrated with the exception of the benthic still cameras. These cameras still require a medium scale development effort and have been deferred to 2007 due to a lack of resources. The detailed results from each subsystem and the operational steps completed are as follows:

Surface float system.

This subsystem is relatively mature and has seen few design changes over the last several deployments. One issue with the surface float that became apparent on the MTM4 mooring deployment from the Pt. Sur is the weight and balance of the surface package. We have had difficulty controlling the transition to vertical attitude of the float when deployed by the ships crane. This problem will be addressed in the remainder of 2006 by a joint engineering-operations team. It is not anticipated that the solution will require major structural changes to the surface float mechanical design.

MOOS Mooring Controller (MMC).

The main computing engine of the MOOS system is also quite mature at this point. It has performed well on each of the deployments starting with MTM2. There are several minor bug fixes identified and we plan on completing them in 2006. No hardware changes have been identified.

Riser cable and floats.

A similar design to the current MTM4 riser cable survived a one year deployment on MTM2. Two areas of weakness were identified in post-recovery testing, one in the floated section and one just above it. Improvements were made to the design of each of these areas and tested on the laboratory fatigue tester. It is predicted that the MTM4 cable will last at least two years.

Power generation and distribution system.

The power system is complete and is currently distributing power to the MSE experiment. An approximate average of 60 Watts are being generated and are continuously available. Minor bug fixes and enhancements are proposed for 2007.

Benthic cable and ROV cable laying.

At the time of this writing, 2.3 km of benthic cable has been laid using the Tiburon cable sled from the mooring base to the Shelf BIN. The cable lay operation turned out to be quite challenging and the first reel of cable was irreversibly damaged by pulling tight a hockle, or tight loop, in the cable during the cable lay operation. The lay of the spare cable was ultimately successful but the overall results of the operation have convinced us we need to improve the cable design and make minor tweaks to the cable laying sled before proceeding with the more difficult (down canyon) phase II installation. It is anticipated that this work will be completed in 2006, however the need to procure additional cable of the new design to provide us with a spare will carry over into 2007.

Benthic Instrument Nodes (BIN’s).

The benthic instrument nodes are complete with the exception of adding the benthic still camera. Three units have been built, with one currently deployed. The second unit will be deployed in the fall of 2006 and the third unit used as a swap-in unit for 2007 maintenance trips. The overall design of the BIN’s and support frame worked very well during the Shelf BIN deployment. The ROV was able to easily place the BINS in the support frame and connect the flying leads to the benthic cable. A few very minor tweaks (handle colors, etc.) have been identified to improve the design, but overall the BIN and frame are ready to support deep-sea experiments for years to come. An area where we have come up short on the BINS is in the ROV mateable connectors needed for the full build out and testing. We have just enough connectors inherited from previous Canyon Dynamics hardware to populate the actual at-sea deployed hardware. Unfortunately once the MSE hardware is deployed we are short of connectors to perform laboratory and dockside testing on the remaining spare swap-in hardware. For this reason additional wet-mateable hybrid connectors are requested for 2007.

Software Instrument Applications for MOOS (SIAM).

In 2006 SIAM completed development on several new instrument services for the MSE deployment, including WETLabs Triplet fluorometer, Nortek Aquadopp current profiler, Aanderaa oxygen sensor, McLane profiler,  ASIMET barometer, and Medusa service. Improvements were made to existing services including the Seahorse profiler, pCO2, Satlantic ISUS and HyperOCR instruments. Node and instrument service infrastructure were enhanced to support "data snapshot" and "safe mode" functionality of the system, and specific instrument services modified to implement these functions.  The power can service was enhanced and command-line utilities were implemented to support new features in the power subsystem. Other infrastructure improvements included support for auxiliary Globalstar modem, MOOS/SIAM team members refined the MBARI PUCK protocol, and embedded PUCKs implemented by Seabird, WETLabs, and Nortek were tested and integrated in preparation for the MSE deployment.

ShoreSide Data System (SSDS).

SSDS development provides data archival and retrieval support for the MOOS Science Experiment. For overall operational stabilization the architecture of SSDS was largely re-factored in 2006 and outdated technologies were replaced by more robust frameworks. This has made SSDS more maintainable and easier to develop against. The MSE instrument data stream management has been moved from a file based system to a relational database which has greatly improved the data access performance and capabilities. On the user interface side a client tool (ACE) was developed to help in managing the PUCK payload contents and to assist in authoring the metadata to describe the instrument.  Several new web applications were built inside and on top of, SSDS to enable users better access to the raw and post-processed data for the MOOS science experiment as well as other MOOS and OASIS Moorings.  Software was also developed to export the various OASIS and MOOS mooring data to the National Data Buoy Center.  SSDS is now managing the data for both OASIS Moorings (M1/M2), the CIMT Mooring (M0), the third MOOS Test Mooring (MTM3), the MOOS Science Experiment Mooring and nodes (BIN), the AUVCTD data, and a large number of post-processed data sets from all of these deployments.

Vertical Profilers

The McLane profiler is currently operating in the lower 500 meters at the Shepard Meander and has been serviced four times. The plan is to connect the profiler to the Axis BIN when the BIN is deployed in late 2006. This will provide real-time data return from the profiler through the MSE mooring system. The Seahorse upper water column profiler has been tested at the CIMT site in 2006 and is planned to be deployed at MSE in late 2006. All of the electronics and instrument service development work has been completed for these systems with testing ongoing.

Sediment traps

The compliment of sediment traps necessary for MSE was assembled from hardware loaned from several previous science projects. Fluorometers from Wetlabs were purchased as part of MSE and installed on the ST3 vertical array. The ST3 string was installed in July 2006 from the Pt. Sur. The ST1 string is managed and budgeted by the Continental Margin science project. The ST4 string is not yet in place but it will be deployed and managed by the Benthic Biology and Ecology project.
Publications (from the last 5 years)

Peer reviewed

Andrew Hamilton, Mark Chaffey, Use of an Electro-Optical-Mechanical Mooring Cable for Oceanographic Buoys: Modeling and Validation, Proceedings of OMAE2005

2005 24th International Conference on Offshore Mechanics and Arctic Engineering

Halkidiki, Greece, June 12-16, 2005

Daniel Frye, Andrew Hamilton, Mark Grosenbaugh, Walter Paul, Mark Chaffey, Deepwater Mooring Designs for Ocean Observatory Science, Marine Technology Society Journal, Volume 38, Number 2, Summer 2004.

Contributions
T. O'Reilly, K. Headley, J. Graybeal, K. Gomes, D. Edgington, K. Salamy, D. Davis, A. Chase, "MBARI technology for self-configuring interoperable ocean observatories", Proceedings of the IEEE Oceans 2006 Meeting, Boston, MA, in press

K. Gomes, T. O'Reilly, J. Graybeal, "Issues in Data Management in Observing Systems and Lessons Learned", MTS/IEEE Oceans 2006 Conference Proceedings, Boston, MA September 2006. IEEE Press. (in press).
Edgington, D.R., Davis, Daniel, T. O’Reilly. Ocean Observatory Instrument Software Infrastructure. MTS/IEEE Oceans 2006 Conference Proceedings, Boston, MA September 2006. IEEE Press. (in press)

Mark Chaffey, Charles Paull, Jim Barry, William Ussler III, Andrew Hamilton, Tom O’Reilly, Ed Mellinger, Kent Headley, Lance McBride and Jon Erickson (2006), Toward Real-Time Measurements in the Monterey Submarine Canyon, Eos Trans. AGU, 
87(36), Ocean Sci. Meet. Suppl., Abstract OS45A-12 February 2006, Honolulu
T. O'Reilly, K. Headley, M. Risi, J. Connor, D. Edgington, D. Davis, J. Backes, S. Nylund, W. Strubhar, "Plug-and-work instrument technology for oceanographic observation systems - an update",  Proceedings of the AGU/ASLO/TOS Ocean Sciences Meeting, February 2006, Honolulu

N. Farr, D. Frye, M. Grosenbaugh, W. Paul, D. Peters, M. Chaffey (2006), Development of a Nylon EOM Mooring Cable for Moored Ocean Observatories. 6th International Workshop on Scientific Use of Submarine Cables and Related Technologies, Ireland, 2006.

Davis, Daniel, D. Edgington, T. O’Reilly. Ocean Observatory Instrument Software Infrastructure. Eos Trans. AGU, 86(52), Ocean Sci. Meet. Suppl., Abstract OS33G-xx, 2006.Honolulu, HI 

Edgington, D.R., Davis, D. Ocean Observing System Instrument Network Infrastructure. International Ocean Research Conference Proceedings. June 2005. Paris, France: UNESCO.

Edgington, Duane R. and Davis, Daniel . Ocean Observing System Instrument Network Infrastructure. Proceedings of the EuroGOOS Brest Conference 2005. Elsevier.

Walter Paul, Mark Chaffey, Andrew Hamilton, and Stanley Boduch. “The Use of Snubbers as Strain Limiters in Ocean Moorings”. IEEE/MTS OCEANS Conference proceedings, Washington, D. C., September 2005.
Meese, T., Radochonski, W., and Chaffey,  M. “Medusa: the Design and Development of a TCP/IP Communications Nexus for the MOOS Portable Observatory Program”. IEEE/MTS OCEANS Conference proceedings, Washington, D. C., September 2005.
Mark Chaffey, John B. Graybeal, Tom O’Reilly and John Ryan, “The Monterey Ocean Observing System (MOOS) Portable Ocean Observing Program”, AGU Fall Meeting, San Francisco, CA December 2004. (Poster).

O'Reilly, T., Headley, K., Risi, Davis, D., Edgington, D.R., Salamy, K., Chaffey, M. Implementation of Distributed Services for a Deep Sea Moored Instrument Network, Eos Trans. AGU, 85(47), Fall Meet. Suppl., Abstract OS43B-0567. San Francisco, CA. December, 2004.

Mark Chaffey, John Ryan, et. al., Monterey Ocean Observing System (MOOS) Portable Ocean Observatory Program, Observatory poster session, American Geophysical Union Fall Meeting, San Francisco, California, December 2004.

Bird, Larry. ROV Based Tool Sleds For The Placement of Fiber Optic Cable Between Benthic Instrument Nodes. Institute for Research on Earth Evolution, Japan Agency for Marine-Earth Science and Technology JAMSTEC/University of Tokyo Cabled Observatory Conference. November 8, 2004, Tokyo, Japan

O’Reilly, T., Headley, K., Herlien, R., Risi, M., Davis, D., Edgington, D.R., Gomes, K., Meese, T., Graybeal, J., Chaffey, M. Software Infrastructure for the MBARI Ocean Observing System. MTS/IEEE Oceans 2004 Conference Proceedings, November 2004, Kobe, Japan. IEEE Press.

McBride, L., Risi, M., Erickson, J., O’Reilly, T., Edgington, D.R., Chaffey, M.  Sensor Puck Hardware Implementations for MBARI’s Moored Ocean Observatory. MTS/IEEE Oceans 2004 Conference Proceedings, November 2004, Kobe, Japan. IEEE Press.

Mark Chaffey, Larry Bird, Jon Erickson, John Graybeal, Andy Hamilton, Kent Headley, Mike Kelley, Lance McBride, Ed Mellinger, Tim Meese, Tom O’Reilly, Walter Paul, Mike Risi, and Wayne Radochonski, MBARI’s Buoy Based Seafloor Observatory Design, IEEE/MTS OCEANS Conference, Kobe, Japan, November 2004.

Mark Chaffey, Jon Erickson, Andy Hamilton, Mike Kelley, Lance McBride, Tim Meese, Ed Mellinger, Wayne Radochonski, MBARI Ocean Observing System Update, ONR/MTS Buoy Workshop 2004, St. Petersburg Florida, April 9-12, 2004.

Edgington, D. R., D. Davis, T.C. O’Reilly, M. Risi, K.L. Headley, L. McBride, J.G. Bellingham. SENSORS: Ocean Observing System Instrument Network Infrastructure.  Presented at The Ocean Research Interactive Observatory Network (ORION) workshop, San Juan, Puerto Rico, January 4-8, 2004.

Headley, K., Davis, D., Edgington, D., McBride, L., O’Reilly, T., Risi, M. (2003). Managing Sensor Network Configuration and Metadata in Ocean Observatories Using Instrument Pucks. Proceedings, the 3rd International workshop on Scientific Use of Submarine Cables and Related Technology (SSC’ 03), pages 67-70, Tokyo, Japan, June 25-27, 2003.

Andrew Hamilton, Mark Chaffey, Ed Mellinger , Jon Erickson and Lance McBride, Dynamic Modeling and Actual Performance of the MOOS Test Mooring, IEEE/MTS OCEANS Conference, San Diego, California, September 2003.

K. Headley K., D. Davis, D. Edgington, L. McBride, T. O’Reilly, M. Risi,  “Managing sensor network configuration and metadata in ocean observatories using sensor PUCKs”, Scientific Submarine Cable Workshop, Tokyo, Japan June 25-27, 2003

Walter Paul, Doug Bentley, Mark Chaffey and Dan Frye, Electrical and Electro-Optical Mooring Links for Buoy Based Ocean Observatories, 3rd International Workshop on Scientific Use of Submarine Cables and Related Technologies, Tokyo, Japan June 25-27, 2003.

Mark R. Chaffey, Jon Erickson, Mike Kelley, Gene Massion, Lance McBride, Ed Mellinger, Wayne Radochonski, John Ryan, Keith Raybould, MBARI Ocean Observing System update, MOOS Mooring System, ONR/MTS Buoy Workshop 2002, Seattle, Washington, April 9-12, 2002.

Davis, D., T. O'Reilly, D.R. Edgington, R. Schramm. (2004). Using XML Technology for Data and System Metadata for the MBARI Ocean Observing System. Colour of Ocean Data Symposium Proceedings, pages 135-145, The Palais des Congrès, Brussels, Belgium, November 2002. IOC Workshop Report No. 188.

Thomas C. O’Reilly, Duane Edgington, Daniel Davis, Richard Henthorn, Michael P. McCann, Timothy Meese, Wayne Radochonski, Michael Risi, Brent Roman, Rich Schramm. “Smart Network” Infrastructure for the MBARI Ocean Observing System. MTS/IEEE Oceans 2001 Conference Proceedings, pages 1276-1282, Honolulu, HI, USA November 2001. IEEE Press.

Thomas C. O’Reilly, Duane Edgington. Software Infrastructure for the MBARI Ocean Observing System. International Workshop on Autonomous Measurements of Biogeochemical Parameters in the Ocean. Honolulu, HI, February, 2001. http://www.aist.go.jp/NIRE/oshirase/ocean/workshop.html

Timothy Meese, Duane R. Edgington, Wayne Radochonski, Kent Headley, Scott Jensen. A New Mooring Controller Platform: an evolution of the OASIS Instrument Controller toward a distributed Ocean Observing System. MTS/IEEE Oceans 2001 Conference Proceedings, pages 1296-1302, Honolulu, HI, USA November 2001. IEEE Press.


Mark R. Chaffey, Ed Mellinger and Walter Paul, Communications and Power to the Seafloor: MBARI’s Ocean Observing System Mooring Concept, IEEE/MTS OCEANS Conference, Honolulu, Hawaii, 2001.
Plans for 2007

Engineering/technology development

The ongoing efforts proposed for the continuation of MSE and the development work necessary for the final completion of the overall MOOS mooring system are described below, organized by subsystem.

MSE instrumentation

The entire complement of instrumentation for MSE has been procured and integrated with the exception of the digital camera system. The camera effort has been deferred to 2007 when additional resources are available. The plan is to integrate a high-grade science camera with a high quality housing and lens. Preliminary tests on the Imaginant HR-1100c a full color 11 million pixel digital camera have produced very good results. This camera has internal image compression and a 10BaseT ethernet interface. Integrating the hardware and developing the ethernet based instrument service will allow the camera to operate on the MOOS mooring as well as on the MARS test node and produce extremely high quality images. The camera concept design work is being done in consultation with the AUV effort that is seeking a similar capability. 

MOOS Mooring Controller (MMC).

Two areas of ongoing support are needed on the computing system, First, there is always a need for some Linux operating system support to allow any problems to be addressed that are exposed during instrument service application development. It is estimated that this will require 10 days of SE time. We also require similar support for the “Medusa” networking card used for node-to-node communications. The hardware design for this is supported in-house, however an outside consultant, Bob Herlien, supports the software. 10 days of in-house support from Wayne Radochonski and 10 days of consulting time from Bob Herlien is requested to maintain this system through 2007.

An additional task for 2007 is the incorporation of an amplified WIFI connection to the mooring for downloading data from nearby ships during maintenance cruises. The current line-of-site Freewave modem does not support high enough data rates to allow this “opportunistic” data downloading during routine cruises due to the large data sets involved.

Power generation and distribution system.

The power system is complete and is currently distributing power to the MSE experiment. While the power system is functioning well and meeting requirements there are two major and several minor bugs in the BIN 400-12V switch board. The first major bug is the sensitivity to common-mode capacitance. The work around is a series of steps that must be taken to charge the power line when switching BIN power. This is operationally cumbersome and invites errors. The second bug is a susceptibility on the BIN 400-12V to logic glitches when switching. It is proposed to do a revision of this board in 2007 to be cycled into the BIN system during routine maintenance cycles.

An additional power system task proposed is to replace the existing solar maximum power point tracking (MPPT) units. The currently used units are not available, requiring future builds to identify and qualify new units.

Benthic cable and ROV cable laying.

There are not any major upgrades planned for the cable laying system and the minor improvements identified should be completed in 2006. There are expendable floats that are requested for one service trip in 2007 if necessary.

Benthic Instrument Nodes (BIN’s).

No specific changes are proposed to the BIN design for 2007. Additional test connectors are requested to support 2007 maintenance activities.

Software Instrument Applications for MOOS (SIAM).

Overall many of the SIAM tasks for MSE in 2007 fall into the general category of system support and minor technical upgrades. SIAM will develop the instrument interface for the digital still camera to be added to MSE in 2007. Additional tasks are providing better user configuration and operational tools for ongoing system support (including PUCK configuration and user interfaces for the optical communications and power systems). The volume of data generated by MSE has made it clear that improvements need to be made to the efficiency of the Globalstar communications modem and the method of utilizing the modem hot spare to create a fully redundant communications system with greater throughput. Improvements also need to be made in the on-board data storage to retain all the data locally between service missions. System documentation will be improved.

ShoreSide Data System (SSDS).

The specific MSE tasks planned for 2007 are the development of the infrastructure for supporting digital camera data streams, additional query development for user access to MSE data and the post-processing of vertical profiler data sets.

Vertical Profilers

The effort in 2007 will be directed at servicing the McLane and Seahorse vertical profilers. It is anticipated that a turn-around of the Seahorse mooring will be required in 2007 and the funds for this are requested. 

Sediment traps

In 2007 it will be necessary to turn around the ST3 sediment trap string using the Pt. Sur and two ship days are requested for this task. The ST1 string is managed by the Continental Margin science project. The ST4 string is not yet in place but it will be deployed and managed by the Benthic Biology and Ecology project.
Field programs

It is anticipated that a field service trip using the Western Flyer/Tiburon will be made to service the Shelf and Axis BINs once each year on a staggered basis (with an expedition every six months).  These Western Flyer trips will also be used to service the Seahorse vertical profiler after it is installed. The ST3 sediment trap will be turned around on an annual basis using the Pt. Sur. The ST1 sediment trap and the McLane profiler are deployed and serviced on science expeditions conducted by the Continental Margin and Submarine Canyon Processes project (Paull-20010). Four two-day Zephyr trips to the MSE surface float are requested to cover routine instrument maintenance.

Data (availability outside project team, uniqueness)

The telemetered raw data from the MSE is available to anyone as soon as it is received and served over the WWW. This includes complete data sets for the surface instruments and data summaries for the benthic instruments (the sampling rate and data volume for the benthic instruments precludes telemetering all the data to shore in real time. Statistical summaries are generated locally and telemetered. Short records of the full data can be retrieved manually). It anticipated that as processed data is added to SSDS this will also be universally available.

The data in unique in that it covers both a geographical area where the surface environment is not otherwise routinely sampled except by remote sensing and the benthic data cannot be collected at the current sampling rate using any other known means. The whole data set is designed to address the methods of carbon transport in the deep sea and a full description can be found here: http://www.mbari.org/shepard/default.htm
Significant changes from previous project proposal (continuing projects only)
There are no significant changes to the previous project proposal.

c) Specific deliverables (new and continuing projects)

Support for the MSE effort through 2007. Revisions to the power system. Enhancements to SIAM and SSDS to better support science experiments. A deep ocean digital still camera system. Papers describing the power system design. Papers reporting on the overall results of the mooring system design.

d) Project team (new and continuing projects)
Science lead: John Ryan

Collaborating scientists: Francisco Chavez, Jim Barry, Charlie Paull

Project manager: Mark Chaffey

Lead Engineers: Mark Chaffey/Andy Hamilton

Lead software engineer: Tom O’Reilly

Software engineers: Kent Headley, Wayne Radochonski, Brian Kieft.

Mechanical engineer: Jon Erickson

Electrical engineers: Ed Mellinger, Lance McBride

Subsea cable laying: Larry Bird

Mooring operations: Mike Kelley

e) Project lab space (new and continuing projects)

The lab space necessary for supporting the MSE engineering efforts is the eastern half of the second floor space in building G, including the center office. It is requested that this space, at a minimum, be reserved for the continued MSE engineering effort.

3) BUDGET JUSTIFICATION (new and continuing projects)

The MSE 2007 support budget includes all of the capital and supplies to complete the instrument procurement and support the upgrades and maintenance described in the text.

The Pt. Sur shiptime is a major cost to the project. Two days are needed to recover the ST3 sediment trap string and an additional two days to redeploy the string. Unfortunately the string has a large number of individual traps and requires the deck space of the Pt. Sur for deployments and recoveries. Two additional Pt. Sur days are included in the budget as a contingency in the event the MTM4 mooring needs to be serviced with a large vessel. We have also included the material costs for a spare MTM4 anchor so that we can have it on hand in case it’s needed for an emergency re-deployment. The Western Flyer/Tiburon request is for two maintenance trips of six days total duration for the staggered annual servicing of the Shelf and Axis BIN’s.

The MSE 2006 project lost a benthic cable due to damage during the cable lay operation. The spare cable was deployed leaving us with one unterminated benthic cable. We now believe this cable construction is not suitable for long cable runs in the deep ocean due to the large amount of torque it develops during cable lay operations. This is a probable cause of the hockling and subsequent cable loss during the first cable lay operation. The vendor (South Bay Cable) is currently building a replacement cable at no cost. If this cable is determined to be suitable it is anticipated that we will need to order an additional cable as a spare and have it terminated by Ocean Design Inc. Because we will want to order this spare cable as soon as possible after the design is tested we anticipate requesting a redirection of funds in 2006 from the digital camera development to the purchase of the spare cable and terminations. This change has been approved in principle by the MSE science team. Assuming this request will be approved by management, it requires that the digital camera development funds be re-requested for 2007 budget year to replace the funds redirected in 2006 to the spare benthic cable and termination purchase.

4E / 4SM Flying ROV R/A Hybrid Test Receptacle connectors are requested for the BIN hybrid ODI connectors. We have made maximum re-use of the optical connectors originally purchased by the Canyon Dynamics project. We have had just enough connectors for the field deployment of MSE. This was fine when we were able to test through the field hardware before deployment but as the system is built up on the seafloor we no longer have access to the system for on-shore testing. Two test connectors are budgeted to allow us to fully laboratory test BINS before deployment.

Funds are requested for upgrades to the power system to allow us to fix two revision 1 assemblies that have operational bugs. We also request funds to procure replacement MPPT units for qualification as we are no longer able to purchase the units in the current power system design.

Funds are requested in the budget for Bob Herlien to provide 5 days of services to the maintenance of the Medusa networking card as he is the current expert on this cards software.

The ongoing costs of servicing the ST3 sediment trap is included in the budget as is the costs of servicing the McLane and Seahorse vertical profilers. Minor instrument calibration and repair is included as we have found that we have one or two instrument failures a year that require factory repair and recalibration.

Travel funds and conference registration fees are requested for five team members to present their results in 2007. The large number of individual anticipated to be presenting papers in 2007 is due to the large size of the project team and the fact that several team members have postponed presenting results until MSE was successfully deployed. Finally, funds are requested to support the Globalstar satellite communications services we use for data return and the ARGOS beacon for emergency location. The service plan we have arranged guarantees we are always paying the lowest rate for data communication services.

Resource Request Detail (also in budget entry)

	
	
	
	
	
	
	

	MSE 2007 Task Matrix
	 
	 
	 
	 
	 
	 

	Subsystem
	EE
	EE Days
	SE
	SE Days
	ME
	ME Days

	Project management and systems engineering
	Chaffey
	65
	 
	 
	 
	 

	Overall system monitoring and contingency
	Chaffey
	10
	O'Reilly, Headley
	5
	Hamilton
	5

	 
	 
	 
	 
	 
	 
	 

	Digital Camera Development
	 
	 
	 
	 
	 
	 

	PDR level review of design
	Chaffey
	25
	O'Reilly
	3
	 
	 

	SIAM support for digital camera
	 
	 
	O'Reilly, Headley
	15
	 
	 

	Instrument service, Ethernet interface
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	SIAM Support and enhancements
	 
	 
	 
	 
	 
	 

	Improvements to configuration tools
	 
	 
	Headley
	10
	 
	 

	Automate manual steps with 'configt' 
	 
	 
	 
	 
	 
	 

	Portal configuration script
	 
	 
	 
	 
	 
	 

	Improvement to PUCK configuration tool
	 
	 
	Chase, Schlining, Headley, O'Reilly
	 
	 
	 

	Configuration of PUCK via network (instead of serial port)
	 
	 
	 
	 
	 
	 

	Refine interface with SSDS
	 
	 
	 
	 
	 
	 

	Improvements to user interfaces
	 
	 
	 
	 
	 
	 

	Medusa diagnostics  (GUI)
	Chaffey
	5
	Headley, O'Reilly
	7
	 
	 

	Power system status (GUI)
	Mellinger
	5
	Headley, O'Reilly
	7
	 
	 

	Portal status (GUI)
	 
	 
	Headley, O'Reilly
	7
	 
	 

	Improve efficiency of Globalstar usage
	 
	 
	Headley, O'Reilly
	10
	 
	 

	Documentation for SIAM users
	 
	 
	Headley, O'Reilly
	10
	 
	 

	Documentation for SIAM programmers
	 
	 
	Headley, O'Reilly
	5
	 
	 

	Miscellaneous bug fixes
	 
	 
	Headley, O'Reilly, Kieft
	15
	 
	 

	Maintenance of MSE deployment
	 
	 
	Headley, O'Reilly, Kieft
	15
	 
	 

	instrument additions/replacements
	 
	 
	 
	 
	 
	 

	Instrument readiness reviews
	Chaffey
	3
	Headley, O'Reilly, Kieft
	7
	 
	 

	 
	 
	 
	 
	 
	 
	 

	MOOS Mooring Controller
	 
	 
	 
	 
	 
	 

	Software and firmware maintenance
	 
	 
	Headley, Kieft
	13
	 
	 

	Linux kernal, DPA, FPGA
	 
	 
	 
	 
	 
	 

	Jump to boot loader on any console transition during booting
	 
	 
	Kieft
	4
	 
	 

	WIFI communications for rapid data downloading
	Chaffey
	5
	O'Reilly
	1
	 
	 

	Medusa support and test
	Chaffey, Radochonsky
	5
	Headley, Kieft, O'Reilly, Radochonsky
	15
	 
	 

	Medusa rapid readout data return
	Chaffey
	1
	O'Reilly
	2
	 
	 

	Improve onboard data archiving for higher data volumes
	 
	 
	Headley, Kieft, O'Reilly
	10
	 
	 

	Strategies may include compression, data transfer
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Power System
	 
	 
	 
	 
	 
	 

	Monitor data, respond to contingencies
	Mellinger
	10
	 
	 
	 
	 

	Revise BIN 400-12 Switch board
	Mellinger
	40
	Headley
	5
	 
	 

	Replace Solar MPPT unit
	Mellinger
	20
	Kieft
	10
	Erickson
	5

	Modify Converter/GF Board
	Mellinger
	20
	Kieft
	10
	 
	 

	Power system software improvements
	Mellinger
	1
	Headley
	5
	 
	 

	 - Initial state of backup-batteries
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Vertical Profilers
	 
	 
	 
	 
	 
	 

	Seahorse configuration, test, deployment turnarounds (2)
	 
	 
	Headley
	5
	Hamilton
	15

	McLane maintenance cruises
	 
	 
	 
	 
	Hamilton
	10

	 
	 
	 
	 
	 
	 
	 

	Misc.
	 
	 
	 
	 
	 
	 

	Misc. pre-cruise testing and staging
	 
	 
	 
	 
	 
	 

	SIAM paper and presentation
	 
	 
	Headley, Kieft, O'Reilly 
	15
	 
	 

	AGU and Oceans
	 
	 
	 
	 
	 
	 

	Power System paper and presentation
	Mellinger
	10
	 
	 
	 
	 

	Oceans 2007
	 
	 
	 
	 
	 
	 

	MOOS mooring system paper and presentation
	Chaffey
	15
	 
	 
	 
	 

	Maintenance cruise participation
	Chaffey, Mellinger
	15
	Headley, O'Reilly, Kieft
	15
	Hamilton
	2

	Fabricate spare MTM4 anchor
	 
	 
	 
	 
	Hamilton
	1

	 
	 
	 
	 
	 
	 
	 

	 
	 
	EE Days
	 
	SE Days
	 
	ME Days

	Totals
	 
	255
	 
	226
	 
	38


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
	3/1/07
	12/31/07
	6/15/07
	6/15/07
	12/31/07
	

	Milestone Description
	Digital camera PDR
	SIAM enhancements
	Power system
	MMC
	Misc.  support
	

	EE
	25
	13
	91
	11
	115
	255

	SE
	18
	83
	30
	45
	50
	226

	ME
	
	
	5
	
	33
	38

	Support Engineering

	EE Tech
	
	
	40
	
	10
	50

	SE Tech (Salamy)
	
	
	
	
	40
	40

	ME Tech
	
	
	5
	
	18
	23

	Machine Shop
	
	
	
	
	27
	27


5) RISK MATRIX (development and infrastructure projects only)

Please carefully read Section 5.2.3 in the instructions for internal proposals for an explanation regarding the risk matrix. This table must be completed for ALL development and infrastructure proposals (new and continuing). The instructions can be found at http://mww.mbari.org/resources/2007_Proposal_Process/Internal-only_Instructions_2007.htm.

Current risk matrix

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	X
	X

	Low
	
	X
	
	


Project start risk matrix

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	X
	X
	X
	

	Medium
	
	
	
	X

	Low
	
	
	
	








� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


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