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Energy Efficient Acquisition: Evaluation of energy factors will be
mandatory when awarding contracts for systems and buildings.

Sail the "Great Green Fleet": DON will demonstrate a Green
Strike Group in local operations by 2012 and sail it by 2016.

Reduce Non-Tactical Petroleum Use: By 2015, DON will reduce
petroleum use in the commercial fleet by 50%.

Increase Alternative Energy Ashore: By 2020, DON will produce
at least 50% of shore-based energy requirements from
alternative sources; 50% of DON installations will be net-zero

Increase Alternative Energy Use DON-Wide: By 2020, 50% of
total DON energy consumption will come from alternative
sources
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DOD-DOE MOU

| Energy Efficiency &
Renewable Energy

Enhance Energy Security MOU

The purpose of this MOU is to
identify a framework for
cooperation and partnership
between DOE and DOD to
strengthen coordination of efforts to
enhance national energy security,
and demonstrate Government
leadership in transitioning America
to a low carbon economy.
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Aviation APUs Workshop: 9/30/2010

Purpose:

To begin discussing collaboration across DOD and
DOE in keeping with the MOU

To motivate RD&D for APU applications

Next Steps

Identify specific POCs for DOD activities (RED
DOTS)
Develop GSE Strategic Demo Plan

Waste-to-Energy Workshop: 1/13/2011

Purpose:

To identify DOD-DOE waste-to-energy and fuel
cells opportunities

To identify challenge and determine actions to
address them
Next Steps

Set up an on-going WG to begin coordination,
collaboration, assistance

Develop a guidance document for Feds using third
party financing

Shipboard APUs Workshop: 3/29/2011

March 2011 :
. Organized by ONR Biofuels-Fuel Cells

1 | Fuel Cell Technologies Program Source: US DOE 2/16/11

eere.energy.ge/
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Long endurance, Unmanned
Air Vehicle (UAV) power
(26hr flight Nov 2009)

Long endurance , air independent
power systems for Unmanned
Undersea Vehicles (UUV)




HNEI Fuel Cell
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S&T Objectives

e Conduct research to understand performance and
durability limitations of PEM fuel cells

¢ Evaluate suitability of PEM and SOFC power systems for
applications-specific conditions

e Developcritical technologies supporting reforming of
logistic fuels

e Explore potential of utilizing seabed methane hydrates for
seafloor power generation

Approach

¢ Experimental studies of fuel cell performance response Fully equipped fuel cell test facility for performance,
to stresses including trace impurities, and drive and durability, and Hil testing

temperature cycling.

Validated test protocols for SS, cyclic and dynamic
¢ Experimental studies using Hardware-in-Loop (HilL) for testing
dynamic applications

Preliminary experiments demonstrating reforming of
e Bench-scale testing of advanced reforming technologies logistic fuel at reduced temperature
including plasma diesel arc

Characterization of methane hydrates via simultaneous
¢ Integrated Raman probe and high pressure calorimetry spectroscopyand high pressure calorimetry underway
for hydrates characterization
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Non-tactical Hydrogen Powered General Motors
Fuel Cell Vehicles and Hydrogen Infrastructure

> Evaluation ongoing at Camp Pendelton
: : . . AR - MARFORPAC &
> Planned evaluation by MARFORPAC in Hawali = | s Marine Corps Base Hawaii

> Coordinating with other Services and DoE

Marine Corps Base
Camp Pendleton

Hawaii Advanced Vehicle
Working Group (HAVWG)




Deployable Modules

> Hydrogen Fuel Processor (H,FP) uses two electrolyzers;
produces up to 50kg/day.

> Hydrogen Pressure Management (H,PM) pressurizes H, up to
5000psi.

Hydrogen Pressure Storage (H,PS) stores H, at 5000psi.
Water filtration

Power Control

MEP 9 Generator for deployment

Operating since Nov 2006

146 kW Photovoltaic Array

YV V V V V

> Provides power to base grid when stationis not operating.
> Operating since May 2009

Five 10 kKW Vertical Axis Wind Turbines

> Additional renewable energy for hydrogen station; power to
base grid when station is not operating.




i‘fﬂ-l

ey — Batteries & Electro1 rsas G
L= )

Wind Smoothing & Freq Regulation

Discharge Battery

Fuel Cell

Electrolyzer
PEM/Alkaline

Geothermal @

! Controllable Variable Load 6 ¥ &
Hilo ICE Shuttle Buses

Solar - PV

o Service Electrolyzer | Battery

Hawaii
Rt

Up Reserve Yes Yes
Down Reserve Yes Yes
Up Regulation Yes Yes
Down Regulation Yes Yes
Fuel Production Yes No

o

Voltage/VAR Support No Yes
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_ Sustainable
Energy inirastructure

Hawaii as the Defense Enerqy Model for Asia-Pacific Region
* Increase penetration of renewable energy into DoD installations and partner communities
e Distributed power for Humanitarian Assistance & Disaster Relief (HADR), Expeditionary Ops, and FOBs

Optional
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