Notes on two deployments of the wave energy buoy with the heave cone:
Engineer: François Cazenave
Date: March 27 2019
This document gives a brief summary of the mechanical performance of the wave energy buoy and the heave cone.
October 10, 2018 to December 3, 2018 deployment

This deployment was the first with the heave cone.
Weight of heave cone:
Weight of PTO: 1300 lb (Including tether)
Volume of PTO: 7.45 CF
Weight in water: 823lb	
When hanging horizontally, weight on big red float is approximately 823/2 = 412lb. So the buoy must have at least 500lb of floatation.

Depth of heave cone:
Mooring setup:

Tether:
The tether was custom 5/8” steel wire (35000lb) with electrical conductors. Terminations were potted at TMT.

Approximate weights, based on SW models:

PTO: 1300lbs
Buoy: 2400lbs
Heave cone: 1850lbs


Total weight on pneumatic spring:

W1 = wet weight of anchor wire = 22 lb
W2 = wet weight of heave cone = 1798lb - 3.88CF * 64 lb/CF = 1550 lb
W3 = wet weight of tether and terminations = 40 lb
W4 = Weight of rods and piston in PTO = 100lb
Force from ambient pressure at bottom of PTO = 1.76in^2 x 20 psi =  35lb


Total weight = 22 + 1550 + 40 +100 - 35 = 1676 lb



Peak of power during extreme wave event:
March 12 at 15:45
0.5 PSI drop in compensator pressure: 
March 12 at approximately 21:50
[bookmark: _GoBack]Rods separated:
March 14 at 01:27:30


Total volume of rod thru hole: 21.6 ci. Minus volume of wires.
Volume equivalent to 0.5 PSI drop = Total volume * 0.5 PSI / 3.5 PSI = 11.43 CI

	
February 28 2019 to March 14 2019 deployment:

Buoy Rod replacements:
Prior to deployment, we noticed that 1 of the buoy’s tie rods was broken at the weld. We decided to replace them with galvanized 7/8”-9 threaded rods (50000psi tensile strength).
Submerged plate configuration:
Tether:
The tether was custom 5/8” steel wire (35000lb) with electrical conductors. Terminations were potted at TMT.
Failure:
Piston position:
Recorded loads:
Weather:
