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WBS:
Docking kick-off meeting and preparation with MOOS team – Milestone 

ME – 10 Days    - 1 Qtr

            SE – 10 Days     - 1 Qtr


EE – 10 Days      - 1 Qtr


PM – 10 Days     - 1 Qtr

Post Doc – 10 Days     - 1 Qtr

Assemble requirements from MOOS, research background of docking, prelim calcs

ME – 30 Days    - 1 Qtr

            SE – 30 Days     - 1 Qtr


EE – 30 days      - 1 Qtr


PM – 15 Days     - 1 Qtr

Post Doc – 30 Days     - 1 Qtr

Preliminary Docking ConOps – Milestone 

ME – 15 Days    - 2 Qtr

            SE – 15 Days     - 2 Qtr


EE – 15 days      - 2 Qtr


PM – 15 Days     - 2 Qtr

Post Doc – 15 Days     - 2 Qtr

Review of Docking ConOps   - Milestone 


ME – 2 Days    - 2 Qtr

            SE – 2 Days     - 2 Qtr


EE – 2 days      - 2 Qtr

PM – 2 Days     - 2 Qtr 
Post Doc – 2 Days     - 2 Qtr

Assemble Systems Specification and diagram, more detailed calcs, safety considerations, 
Sub-system identification, research hardware alternatives on critical path - Milestone

ME – 30 Days    - 2 Qtr 

            SE – 30 Days     - 2 Qtr


EE – 30 days      - 2 Qtr

PM – 15 Days     - 2 Qtr
Post Doc – 30 Days     - 2 Qtr

Docking systems block diagram, test and validation criteria for concept - Milestone

ME – 40 Days    - 3Qtr

            SE –  40Days     - 3Qtr


EE – 40 days      - 3 Qtr

PM – 15 Days     - 3 Qtr 
Post Doc – 40 Days     - 3 Qtr

Docking System concept review – Milestone 


ME – 2 Days    - 3Qtr

            SE – 2 Days     - 3 Qtr


EE – 2 days      - 3 Qtr

PM – 2 Days     - 3 Qtr 
Post Doc – 2 Days     - 3 Qtr

Identify long lead and high risk elements, develop risk mitigation plans  - Milestone

ME – 5 Days    - 4 Qtr

            SE – 5 Days     - 4 Qtr


EE – 5 days      - 4 Qtr


PM – 5 Days     - 4 Qtr

Post Doc – 5 Days     - 4 Qtr

Vendor and subcontractor visits and purchase long lead items - Miletsone

ME – 15 Days    - 4 Qtr 

            SE – 15 Days     - 4 Qtr


EE – 15 days      - 4 Qtr


PM – 15 Days     - 4 Qtr

Post Doc – 15 Days     - 4 Qtr

Testing of high risk elements and acceptance tests of purchased hardware – Milestone 

ME – 40 Days    - 3Qtr

            SE –  40Days     - 3Qtr


EE – 40 days      - 3 Qtr


PM – 15 Days     - 3 Qtr

Post Doc – 30 Days     - 1 Qtr

ME tasks: Mechanical concept of operations outline, system concept definitions, hydrodynamic and stress calculations, mechanical input into systems architecture and systems block diagram, hardware identification and selection, test plans, testing, vendor assessment, design reviews. Concept design review drawings and elements necessary for the proper assessment of the proposed concepts. 
EE tasks: Electrical concept of operations outline, system concept definitions, power and system noise calculations, electrical input into systems architecture and systems block diagram, component identification and selection, test plans, testing, vendor assessment, design reviews. Concept design review drawings and elements necessary for the proper assessment of the proposed concepts. Electrical integration of homing or other components in test. 
SE tasks: Software concept of operations outline and architecture, system concept definitions, communications and data related calculations, software input into systems architecture and systems block diagram, identification and selection of operating system software and development software for data and applications, software test plans, software testing, vendor assessment, design reviews. Concept design review software elements necessary for the proper assessment of the proposed concepts. Software integration of homing or other components in test. Navigation plans and architecture to fulfill system specifications. 

Post Doc tasks: Collection and identification of relevant papers and work in the field of docking. Outline draft concept of operations. Assist in the creation of the milestone elements as outlined. Assist the program engineer with calculations and data assessment from other docking efforts. Modeling and other analysis as required. 
Dependencies: 
The Dorado project is focusing on the docking systems in support of the MOOS program. 

There are key meetings and milestones dependent on consulting with MOOS Mooring team members early in the program. Ed Mellinger is one contact that is considered key towards understanding and developing a power system for the docking of AUVs as part of the overall MOOS system. Mark Chaffey is another individual who’s input and knowledge of the MOOS system will be required at the beginning of the program and at the reviews. Dr. John Ryan will be required for input and validation of the Concept of Operations as well as at the reviews. Some access to MOOS drawings, calculations, and other data may also be required to fully addressed the docking requirements and compatibility issues of the docking sub-system with the larger MOOS system. 

Budget Justification: 
Capital 

1. Acoustic homing hardware – this hardware is currently considered to be one of the long lead and high risk elements requiring testing. The plan is to work with a vendor and together develop a solution that meets the criteria that will be set forth in the system requirements to be developed. Past experience with Docking from MIT was used to estimate the $50K cost and additional $70K in non recurring engineering. 
2. Destructive testing of a battery is a risk reduction measure identified in outlining the proposal. The new Li-Polymer batteries have not been proven over time and in the expected conditions required for long term docking. To reduce risk and assure reliable power this equipment purchase will allow a test series simulating the harshest conditions we expect and validate the batteries we’ve selected as suitable. 

3. Sleep mode electronics are another area of risk we have identified. This budget line item is intended to address the system elements required for power management of an AUV as it sits docked to a mooring. The costs are estimated at $5K to $7K per unit with one for lab bench development and one for environmental testing planned. The balanced of the dollars is estimated additional board elements in case of failure or an additional lab development unit if needed. 

4. Travel – the activity for the coming year requires two types of efforts. One is a research effort on docking and a portion of the travel is to visit and consult with other institutions, agencies, or individuals about the MBARI docking system and how those systems have progressed and addressed their requirements. Also to assess what elements might be useful or easily modified for an MBARI docking application. The other portion of the travel money is for vendor survey and contract management. Using experience with other complex high dollar systems (at MIT and at MBARI) it is estimated that several meeting will take place in preliminary talks, site survey of a vendor, and periodic 
meetings once a vendor has been selected. This would apply to battery, acoustic devices, and power electronics vendors in particular. 

5. The other budget items are fairly small amounts required for upgrading the EE’s design software and continuing with the development of the CAN bus communications system for AUVs. The additional items are disk drives and network equipment for the enhancing the AUV lab file server which is quickly becoming over loaded. 

