As a subcontractor on the OMEGA project, I will be designing and implementing the power management circuitry that allows these cells to power existing sensors and systems.  My work in Phase I produced two prototype power converters that allowed the group to begin considering powering existing sensors.  These systems are inherently low-voltage in nature and require power conversion to step up the voltage to a level required by existing sensor electronics.  

My first task will be to optimize the efficiency of this power conversion and work with Dr. Westall to provide the most efficient power transfer from the cells to the sensor.  To that effect, I will develop a second generation DC:DC converter that can provide the targeted 3-9W/ft3.  This will also produce a first-order electrical simulator that will simulate the energy provided by a battery system of this nature.  

One possibility to provide the most efficient conversion is to run the cell’s energy into a temporary energy storage bank, such as a supercapacitor bank, and I will use the capacitor bank developed in phase I to determine the optimal load cycle for such a bank.  The existing capacitor bank may require additional development, and will likely require an additional circuit card to switch between multiple anode/cathode pairs.  I will also explore the possibility of using a solid state switching mechanism, rather than the existing electro-mechanical actuators, to conserve energy.  

I will also be involved with the development of the real-time environmental monitoring platform.  My role in this development will be limited to integrating the power converter subsystem into the monitoring platform and providing technical support related to the power converter.  

Budget Items:

$1500 PCB fabrications – 2nd generation DC/DC converter

$1500 PCB fabrication – 2nd generation capacitor bank

$1000 – additional parts for circuit cards (supercapacitors, etc.)

$2000 – 100m pressure housing, underwater connectors/cables

$500 – remote monitoring devices

$2500 – electrical simulator 

$5000 – travel to/from OSU

Timeline/Tasks:

2wks – 9W DC/DC converter design, manufacture, test, integration

1 wk – electrical battery simulator

1 wk – capacitor bank optimization

1.5 wks – travel/coordination with OSU effort

1.5 wks – integrated converter with environmental monitoring platform

Additional thoughts:

· There is no time/budget to cover expenses related to additional conferences/DARPATech/etc.

· Paul McGill is currently listed as a co-PI on the proposal that Pete sent me.  That is a mistake, and his name should not be listed.  

