MBARI Wave Energy Converter Description
This document outlines the basic configuration of the MBARI wave-energy converter.  This system is intended to generate small amounts of electrical power to be used for oceanographic instrumentation.  The project goal is to develop a system that generates 300-500 Watts of power averaged across all sea states expected during a year in Monterey Bay.  To date one month deployments have yielded averages of about 300 Watts using a purely resistive loading scheme.  During high sea states the system generates ample power but the low sea states with long period waves the systems performance is insufficient. 

System Description 
The wave-energy converter consists of a nearly cylindrical surface buoy connected to a submerged plate 30m below the surface by an electro-hydraulic power take-off system.  

Surface Buoy

The surface buoy is very nearly a cylinder and has the following characteristics:

· Diameter:  2.5m

· Water-plane area = 4.9 m^2

· Mass (with power take-off system attached) = 1520kg

· Displacement (with PTO system and plate attached) = 2.29 m^3
· Added-mass and damping of buoy computed by WAMIT is shown in the attached graphs.   The WAMIT output files are also available.
Submerged Plate
· Geometry shown in attached drawing

· Mass = 972kg

· Area = 13.7 m^2

· Added mass estimate  = 10140 kg
· Drag coefficient estimate = 1.9
Power Take-off System

The power take-off system is an electro-hydraulic system and also includes a pneumatic spring element.  The damping element is controllable via computer at a rate of 10Hz and the spring element is set to a fixed value for the deployment.   The hydraulic component includes a pressure relief valve that limits the total force the system can exert
· Total Stroke:  2m

· Spring coefficient.  4450N/m

· Max damping force:  Approx 20000N as the pressure relief valve is currently set.
· Force/Speed relationship is shown in the attached graphs.  Any loading can be applied and updated at a 10Hz rate as long as the maximum voltage of the system is kept below 550 Volts.  Currently the hydraulic relief valve limits the peak currents to 20 Amps.
Instrumentation and Control System

The following relevant instrumentation on the buoy is currently monitored and logged at 10Hz.  The power take-off control system has access to all of this data and can adjust the loading according.  Currently the resistive loading scheme sets the loading based solely on piston velocity computed from the piston position.

· Piston Position

· Force between buoy and PTO system

· Pressure sensor monitors sea pressure at top of the PTO

· GPS aided IMU on buoy measures buoy motions in 6DOF.

· Generator voltage

· Generator current

Sea conditions
The next deployment will take place in May in Monterey bay. We have good estimates of the expected sea spectra This is not a season of storms but is a time of afternoon wind waves.  Throughout a month deployment a wide range of sea conditions will be experienced, we will need to settle on a few representative cases for this analysis.
