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Prototype and Testing – Activities for final year of project

Activities for final year of project
In the case that the November 2011 testing produces the expected results (power generation and AUV homing), the project is in a good position to achieve several significant milestones in the final year of the effort.  This document outlines the activities planned to enable the final two-week deployment of a system in August 2012 that captures wave energy, charges batteries and delivers power to a docked AUV.  Although the list is long, it appears that much of it is achievable in the year long time-frame because the project has achieved good efficiency after 2.5 years of work, the team is working well together and much of the hardware needed exists already. 
These activities are:
· At-sea testing of electrical generation

· Power converter design, build, integration and test

· Control enhancements and system hardening for two week deployment

· Dock stabilization and power pass-through to submerged plate

· AUV homing to “mock-dock”

· Marketing meeting – January 9th

· AUV dock design, build and test on stationary mooring.

· AUV docking test to wave-energy buoy
· Propulsion testing

· Two week demonstration deployment

· Final analysis and final report preparation

· Numerical model packaging for general use

At-sea testing of electrical generation
Testing to be performed the week of Nov 7-11, 2011.  All equipment is in house and is currently undergoing pre-deployment testing.  Should we have bad luck and not have sufficient wave conditions during this test, we’ll leave everything assembled on the dock and wait for a weather window in the following few weeks.

Power converter design, build, integration and test
Currently, the wave-energy buoy that will be deployed the week of November 7th, 2011 generates electricity in an unregulated fashion, at voltages ranging from 0 to 400 volts.  This power is not stored but is instead dissipated in a specialized resistor bank that optimizes the generator loading for peak energy capture.  To be stored this power needs to be converted to a battery voltage level (24 volts), while maintaining the optimum generator loading.  The design of this power converter is underway, an initial prototype will be lab-tested by the end of 2011 and an at-sea version will be ready by March 1st, 2012.

Control enhancements and system hardening for two week deployment

A small amount of control enhancements and an unknown amount of system hardening are required to enable a two week long deployment.  The November 2011 tests will shed light on the performance and longevity of the system at sea.

Dock Stabilization and power pass-through to submerged plate
The docking concept under development will be limited to smaller sea-states without some active dock stabilization, and will require an electrical conductor path through the power take-off device that does not exist in the current system.  The design of the power take-off device has anticipated both these needs and it is a relatively small job to include these features, with the dock stabilization component being higher risk.  The dock stabilization activity consists of the integration of commercially available electrical components and should be relatively straightforward.  Components have been identified and testing of this feature is scheduled for February 2012.

AUV homing to “mock-dock”

Initial homing tests to a stationary submerged “mock-dock” which consists of a PVC pipe structure covered in a cargo net will occur the weeks of October 17th and November 7th.  This testing will wring out the details of the MBARI AUV docking software since it’s been ported to a new system.  
AUV dock design, build and test on stationary mooring
An AUV dock based on previous docking experience at MBARI is underway and will begin fabrication in December 2011.  This dock will be first tested on a stationary mooring in March 2012

AUV docking test to wave-energy mooring

The AUV dock will be moved to the power-buoy system in May 2012, this introduces new challenges because the target is now moving vertically, and there is possible interference from the submerged plate.

Propulsion testing

The wave-energy buoy is currently a purely drifting system.  It has been long imagined that a propulsion system could provide some station-keeping capabilities that will increase the utility of the system.  As a replacement for the preferred approach (flapping foil), a simple thruster could provide decent performance but would need to be tested to examine the possibilities.  Although power hungry, this solution may not significantly limit the power generation capabilities of the system since we currently dissipate excess energy that can not be stored as heat.  This activity is in the concept stage at this time and several approaches are being considered.  Testing is possible in April 2012 if the design approaches appear viable. 

Two week demonstration deployment

The project culminates in a two week long demonstration deployment in which energy is harvested, stored, and delivered to and AUV.  This testing is planned for August 2012.

Analysis and final report preparation

The final month of the project will be dedicated to creating a comprehensive report summarizing the analysis, testing, and results from the project.
Numerical model packaging for general use

The numerical model developed for this project has proved to be a useful design tool and it would be nice to write a user manual and make this tool available to other researchers.  This is out of the scope of the original project and would ideally be a small follow on activity.  

Schedule and Cost
	Activity
	Date
	Labor (weeks)
	Material Cost
	Ship Costs
	Total Cost (Burdened)

	At-sea testing of electrical generation
	8-Nov-11
	8
	
	$8,000
	$62,907

	Power Converter Design, buld, integration, and test
	March 2012
	24
	$20,000
	$8,000
	$194,760

	Control Enhancements System Hardening
	August 2012
	12
	$25,000
	
	$113,990

	Dock Stabilization and Power Pass-Through
	February 2012
	12
	$20,000
	$8,000
	$118,520

	AUV Homing
	8-Nov-11
	2
	
	
	$12,707

	AUV Dock Design and Fabrication
	March 2012
	20
	$30,000
	
	$172,367

	AUV Dock Test to Stationary Mooring
	April 2012
	16
	$12,000
	$4,000
	$125,813

	AUV Dock Test to Wave-Energy Buoy
	June 2012
	16
	$15,000
	$8,000
	$136,383

	Propulsion Testing
	June 2012
	12
	$15,000
	$8,000
	$110,970

	Two-week Demonstration Deployment
	August 2012
	16
	$12,000
	$10,000
	$134,873

	Numerical Model Packaging for General Use
	TBD
	10
	
	
	$72,197

	Analysis and final report preparation
	25-Sep-12
	4
	
	
	$28,879

	10% Contingency
	
	15
	
	
	$119,258

	Total
	
	167
	
	
	$1,403,622


Time-Line
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