Fiscal Year 2016 Operational Energy
Budget Certification Report

Assistant Secretary of Defense for
Energy, Installations, and Environment

July 2016

The estimated cost of this report or study for
the Department of Defense is approximately
$188,000 in Fiscal Years 2014 - 2016. This
includes $136,000 in expenses and $53,000 in
DoD labor.

Generated on April 14,2016
RefID: C-2724CC9




EXECUTIVE SUMMARY ..ottt sss e bess s et ssssbe b ensssesbesnnses 3

APPROACH TO BUDGET CERTIFICATION......ccociiiiiiniiniiiniiisiississiersisssesssssssssessnsaes 5
N L OO 7
NAVY e e e bbb b e bR bbb bbb 10
MARINE CORPS ...ttt ess e e ss s sssaesbsnssbes et b sasaans 12
AIR FORCE ...t bbb e sa s bbb bes 14
OFFICE OF THE SECRETARY OF DEFENSE .......ccoviiiiicnticneictc s 16
SUPPORTING TABLES ...ttt s s sne s st sasnenens 20
APPENDIX A: OPERATIONAL ENERGY IN REQUIREMENTS AND PLANNING ........c..cccounveneee. 22
APPENDIX B: OPERATIONAL ENERGY IN THE PROCUREMENT PROCESS ..........ccccovnninennes 25
APPENDIX C: ESTIMATED EXPENDITURES AND REQUESTED

APPROPRIATIONS FOR OASD(EI&E)........cuoviiiiieetcettteeen et 27
APPENDIX D: FISCAL YEAR 2016 OPERATIONAL ENERGY INITIATIVES.......ccooveivriecnnenne. 28
APPENDIX E: FISCAL YEAR 2016 FUEL BUDGET ESTIMATES.......cccccoiiiiciciiniencnerencnene 57



EXECUTIVE SUMMARY

Following an extensive review, the FY 2016 President’s Budget for the Department of
Defense (DoD) is adequate for implementing the objectives of the Operational Energy (OE)
Strategy. Conducted pursuant to title 10, United States Code, section 2926(c), this review
requires that the Assistant Secretary of Defense for Energy, Installations, and Environment
(ASD(EI&E)) annually review the President’s Budget to certify that the level of funding for OE
initiatives is adequate for carrying out the Department’s 2011 Operational Energy Strategy.

For the FY 2016 budget certification assessment, the Office of the ASD(EI&E) compared
the proposed budgets of the Military Departments, Defense Logistics Agency (DLA), and Office
of the Secretary of Defense (OSD) against the strategy objectives, including reducing demand for
energy in military operations, diversifying the supply of energy, and adapting the future force.

DoD OE Funding by

Strategy Objective ($ Millions) LA i A il L
Reduce Demand 5 1,632.6 90.5% $ 104733 92.8%
Diversify Supply S 160.7 8.9% $ 768.1 6.8%
Adapt Future Forces and Technology S 10.8 0.6% S 50.0 0.4%
Total $ 1,804.1 100% 8§11,291.4 100%

The Department is investing over $1.8 billion in FY 2016 and $11.2 billion over the
FY 2016-2020 Future Years Defense Program (FYDP) in operational energy initiatives. In
addition, nearly 90 percent of Department investments in FY 2016 are focused on reducing
demand, matching the emphasis in the 2011 Operational Energy Strategy. Balancing these
demand reduction investments are efforts in tactical solar, improved batteries, and alternative
fuels certification. Finally, the Military Departments are adapting requirements and analytical
processes to fundamentally adjust the energy needs of our future forces.

Given the role of propulsion in influencing joint energy needs—and accompanying
capabilities and risks—the Department funded innovations related to current and future engines,
including the Adaptive Engine Technology Development program for tactical aircraft, KC-135
engine upgrades, Improved Turbine Engine Program for helicopters, improved power pack for
Stryker, and Hybrid Electric Drive for ships. Going forward, Department decision-making
should consider the significant improvements in warfighting capability and risk reduction
capability that result from these propulsion initiatives.

The Department also invests in reducing energy use at contingency bases. The Army and
Marine Corps investments in Advanced Mobile Medium Power Sources generator sets; the
contingency base infrastructure initiative to standardize planning, construction, and operation of
base camps; and other expeditionary applications will reduce energy needs at outposts and base
camps. As a Department, we must institutionalize these lessons learned for ground component
operations in desert conditions and seek the same improvements at contingency bases supporting
air, sea, and land operations in different environmental conditions.

(US]



Over the long term, the Department is making appropriate investments in science and
technology (S&T). Programs like the Army’s investments in dual-use ground vehicles; the
Navy’s electric ship research and development (R&D) consortium; the Air Force initiatives in
composite materials and aircraft design; and the Marine Corps initiatives in energy efficient
processors, sensors, and fuel cells each contribute to improvements in the use of energy across
air, land, and sea. To ensure that operational energy capabilities reach the field, the Military
Departments, in particular, need to support and appropriately transition technologies funded
through the Operational Energy Capabilities Improvement Fund.

Finally, Military Department initiatives to include operational energy in wargames are
improving, but these strategic-level investments require complementary funding for modeling
and simulation. As energy supportability analyses are essential to the formulation of the Energy
Key Performance Parameter, the Military Departments should support scenario-based modeling
and simulation with realistic assumptions about our own logistics capacity and the adversaries
we are likely to face.

In line with the 2011 Operational Energy Strategy, the Department’s FY 2016
President’s Budget demonstrates the full range of innovations now underway in how we
generate, use, and plan to use energy. Department operators, planners, and logisticians are
treating energy as a constrained and vulnerable commodity that may not always be available in a
combat environment. As energy continues to affect operations, plans, and materiel development
programs, the Department is making energy a permanent and lasting component of our
decision-making.



APPROACH TO BUDGET CERTIFICATION

For the FY 2016 budget certification assessment, the proposed budgets of the Military
Departments, DLA, and OSD were compared against the objectives of the 2011 Operational
Energy Strategy. Reducing demand, diversifying supply, and adapting the future force will mean
a military that uses energy more effectively, has more secure energy sources, and can better
assure that deployed forces will have the energy needed to carry out missions around the globe.

Reduce Demand. Today’s military missions require large and growing amounts of energy with
supply lines that can be costly, vulnerable to disruption, and burdensome on Warfighters. As a
result, the Department is adapting technology, training, and education to reduce the demand for
operational energy and improve military energy use. The resulting force will be more capable
and face fewer risks. These investments reduce the overall demand for energy in specific
systems or enable equipment to provide more capability per unit of energy consumed.

Diversify Supply. Most military operations depend on a single energy source: petroleum-based
liquid fuels. This has economic, strategic, and environmental drawbacks. In addition, the
security of the energy supply infrastructure is not always robust or within the Department’s full
control. Consequently, the Department needs to further diversify its energy sources and supply
chains and protect access to energy supplies in order to have a more reliable and assured supply
of energy for military missions. Investments to diversify supply include alternatives that
supplement military specification petroleum, displace liquid fuels, or minimize the other risks
associated with petroleum use.

Adapt the Future Force. The Department’s decision-making and processes for developing future
forces need to better consider the risks and costs of escalating energy demand. To account for
these risks, the Department must continue to integrate operational energy considerations into the
full range of planning and force development activities, including wargames, the Joint
Capabilities Integration Development System (JCIDS), and supporting modeling and simulation.
Investments to adapt the future force are not necessarily as capital intensive as those to reduce
demand or diversify supply. Beyond specific investments in wargames and modeling and
simulation (M&S), many of these initiatives include changes to existing processes that support
the planning, programming, budgeting, and execution system.

In addition to the relationship to the 2011 strategy objectives, the Department also
categorizes initiatives into three areas: Direct investments are intended specifically to reduce
demand, diversify supply, or adapt the future force, as articulated in the 2011 Operational
Energy Strategy. Indirect investments are not specifically made under the umbrella of
operational energy, but they help the Department achieve operational energy goals. Finally,
research investments include broader research, development, test, and evaluation (RDT&E)
programs intended to generally advance our future technological edge, and they fall across
budget activities one, two, and three.

To evaluate the adequacy of investments, the OASD(EI&E) assessed initiatives and
validated each operational energy initiative in the President’s Budget. As much as possible, the
OASD(EI&E) used the existing review process within the Department, but it also received



specific briefings from the Military Departments and DLA and participated in Program Budget
Review issue teams.

The ASD(EI&E) also formed a Certification Advisory Working Group (CAWG) with
representatives from the Office of the Under Secretary of Defense (Comptroller)/Chief Financial
Officer, Department of Defense; the Office of the Director, Cost Analysis and Program
Evaluation; the Joint Staff; the Military Departments; and DLA. The CAWG reviewed the
Military Departments responses to ASD(EI&E) questions and provided recommendations on the
adequacy of resourcing 2011 Operational Energy Strategy objectives.

Component support of 2011 Operational Energy Strategy objectives then were rated
green as adequately funded, amber as marginally funded, or red as inadequately funded. It is
important to note that green ratings indicate objectives are funded to a level that allows adequate
progress throughout the fiscal year—not that the objective is complete.

The remainder of the report includes detailed reviews of Service and OSD investments
across the three objectives of the 2011 Operational Energy Strategy, data tables, and required
appendices on changes in the requirements and procurement processes. It also includes resource
information for OASD(EI&E), a table with all FY 2016 operational energy initiatives, and an
estimate of the FY 2016 fuel budget.



ARMY

The Department of the Army budgeted $946.5 million in FY 2016 and approximately

$6.3 billion across the FYDP for OE initiatives. Approximately 92 percent of the Army’s
funding ($5.8 billion) across the FYDP is budgeted for demand reduction initiatives, while the
remaining eight percent ($478.2 million) is aligned to diversify supply and adapting the future

force.

Reduce Demand
The Army budgeted $852.2 million in FY 2016 and $5.8 billion across the FYDP to reduce

demand. Key efforts are summarized below:

Improved Stryker ($263.1 million FY 2016; $2.2 billion FYDP). This Engineering
Change Proposal is an indirect initiative focused on increasing mobility and electrical
power of the Stryker wheeled combat vehicle, and it includes a 4000w AC/DC power
generator, alternator, engine, and smart power management system. The FY 2016
President’s Budget increases the funding as a result of the Stryker integration efforts and
currently is in Phase II RDT&E. Specifically, this new power supply increases the
platform’s electrical power margin and enables the sustained operation of all on-board
systems, a capability lacking in the current Stryker. The current schedule calls for a
production decision in 2017 followed by actual production beginning in 2018. Current
requirement is for 1,128 Strykers, with approximately one Brigade (~320) completed
annually.

Advanced Mobile Medium Power Source (AMMPS) Generator Sets ($115.8 million
FY 2016; $491.4 million FYDP). A direct investment in operational energy, AMMPS are
technologically advanced, tactical, diesel-fueled, lightweight, portable, reliable, rugged
medium power sources that replace the second-generation Tactical Quiet Generators.
Together, AMMPS is DoD’s newest family of standardized military generators in the
medium size range (5-60 kilowatts (kW)), and it provides greater reliability, reduced
noise, and lighter weight. Most significantly, the AMMPS provides a fleet-wide average
of 21 percent improved fuel efficiency, which reduces the amount of fuel transported
through contested environments and reduces the risks to personnel and equipment
moving fuel. This funding supports the Army component of the program, which totals
approximately 70,000 AMMPS generator sets.

Improved Turbine Engine Program (ITEP) ($49.2 million FY 2016; $640.8 million
FYDP). As an indirect investment in operational energy, this new engine for UH-60 and
AH-64 helicopters significantly reduces fuel consumption and maintenance costs while
also increasing performance at high altitude and in high temperatures. This initiative has
the potential to deliver significant increased operational capability to the Army’s rotary
wing fleet and become a consideration for other H-60 models serving in the Navy and the
Air Force.

National Automotive Center (NAC) Dual Use Technologies ($11.5 million FY 2016;
$55.1 million FYDP). As the largest Army research initiative in support of reducing



demand, the NAC addresses technology gaps for tracked and wheeled combat vehicles
and reaches out to industry, academia, and other Government agencies to build
collaborative relationships based on mutual technical interests. The Advanced Vehicle
Power Technology Alliance (AVPTA) is a joint partnership between the Department of
the Army and the Department of Energy (DoE) welcoming concept papers and proposals
in energy efficient vehicle technology. Similarly, the High-Efficiency Truck Users
Forum brings original equipment manufacturers, suppliers, fleets, and other industry
stakeholders together to ensure commercial product offerings are capable of meeting
high-efficiency military requirements.

Diversify Supply
The Army budgeted $92.8 million in FY 2016 and $473.7 million across the FYDP to diversify

supply. Key efforts are summarized below:

Soldier Power ($51.3 million FY2016; $247.9 million FYDP). This direct investment in
operational energy is designed to diversifying the energy used to power dismounted
Soldier systems and, ultimately, reducing Soldier load. To reduce the load, the Army
assesses technologies to improve battery output, reduce battery weight, and expand
options for recharging batteries from alternative energy sources. The United States Army
Natick Soldier Research, Development, and Engineering Center (NSRDEC—known as
NATICK Labs) has developed and is evaluating small, lightweight, -efficient,
on-the-move, portable energy-harvesting and distribution systems that eliminate the need
to carry extra batteries. These systems work by capturing small amounts of energy that
would otherwise be lost as heat, light, sound, vibration, or movement, and they use that
energy to recharge batteries and provide power for Soldier communication equipment,
sensors, or battlefield situational displays. For instance, the Lightning Pack's Rucksack
Harvester relies on the weight of the backpack to produce kinetic energy when the
backpack oscillates vertically in response to the Soldier's walking or running stride, and it
is capable of producing 16 to 22 watts while walking and 22 to 40 watts while running.
The Bionic Power's Knee Harvester collects kinetic energy by recovering the power
generated when walking. In addition, NATICK is testing conformal solar panels fitted to
backpacks and helmets that, under bright sunlight conditions, are capable of delivering up
to 17 watts of electrical power.

Modular Fuel System (MFS) ($16.3 million FY 2016; $63.2 million FYDP). This
direct initiative in support of diversifying supply will dramatically alter the way the
Army distributes bulk fuel around the battlefield. The MFS consists of two
600-gallon-per-minute pump racks and fourteen 2,500-gallon tank racks for a total
capacity of 35,000 gallons, all of which are included on a C-130 transportable Heavy
Expanded Mobility Tactical Truck. The standard equipment setup includes 3,300 feet of
hose and a full complement of nozzles needed to support multiple retail, bulk, and
aviation distribution points. The system can support two refuel-on-the-move
configurations for a total of 16 distribution points, and it is compatible with all military
fuel mixtures.



Adapt the Future Force.

The Army budgeted $1.5 million in FY 2016 and $4.5 million across the FYDP for adapt the
future force, including:

Modeling and Simulation ($1.5 million FY 2016; $4.5 million FYDP). This direct
investment in OE supports the development of analytic processes and M&S tools to
examine operational energy, logistics, and force protection requirements in an integrated
fashion for given scenarios; estimate energy, water, and waste (solid, hazardous, and
medical) requirements; and provide improved logistical and fuel planning tools. These
efforts will enable leadership to better understand logistics risks related to energy in a
contested battle space and the operational consequences associated with attrition and
force protection demands. The Director of the United States Army Training and Doctrine
Command Analysis Center also established an operational energy task force, which
includes the Army analytic community and OSD representatives. The ASD(EI&E)
commends the Army for their commitment and encourages the other Military
Departments to establish similar efforts.

Army Assessment Rating: (82401 D\

The ASD(EI&E) assessed the Army’s proposed FY 2016 budget as adequate for the
implementation of the 2011 Operational Energy Strategy.



NAVY

The U.S. Navy budgeted $323.8 million in FY 2016 and approximately $1.8 billion

across the FYDP for OE initiatives. The Navy budgeted approximately 91 percent of the funding
($1.4 billion) across the FYDP for demand reduction initiatives, while the remaining nine
percent ($138.1 million) is aligned to diversifying supply and adapting the future force.

Reduce Demand
The Navy budgeted $295.7 million in FY 2016 and $1.4 billion across the FYDP for demand
reduction. Key efforts are summarized below:

Electric Ship Research and Development Consortium ($10.1 million FY 2016;
$54.6 million FYDP). The Electric Ship Research and Development Consortium is a
research initiative focusing on developing advanced power distribution system
architecture for a future 100MW electric ship with enough energy density to fit into a
10,000 ton ship. The system would enable integration of a smart ship system design tool
to improve power distribution, address segmented design, and incorporate a flexible
control system needed to support distribution architecture to support a future 100MW
electric ship. To date, the Electric Ship Research and Development Consortium is using
the DDG-51 as the basis to for developing a roadmap on the technical challenges
associated with supporting future power loads. A more open approach to ship design and
electrical architecture allows greater flexibility in accommodating new weapons and
sensor platforms by building in the capability to meet higher load requirements as new
systems are developed and deployed. The improvements over current density efficiency
include smart ship system design tools, common energy storage, flexible control systems,
advanced motors, and modular power converters.

Hybrid Electric Drive (HED) Implementation ($37.1 million FY 2016; $211.6 million
FYDP). As a direct investment in operational energy, the HED uses an electric motor
attached to the main reduction gear of DDG-51-class destroyers to improve fuel economy
and increase time on station by up to 2.5 days per ship when used 50 percent of the time
between refuelings. The Navy’s budget for HED development and implementation
supports two installations beginning in FY 2016, with an additional four installations
scheduled per year in FY 2017 through FY 2019.

Simulator Upgrades ($79.3 million FY 2016; $400.5 million FYDP). These indirect
investments will enable fleet squadrons to accomplish a greater degree of training and
readiness in the simulator, potentially resulting in a reduction of the flying hour
program’s requirements.
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Diversify Supply

The Navy budgeted $25.9 million in FY 2016 and $128.4 million across the FYDP to diversify
supply, including:

Alternative Fuels Test and Qualification Program (512.5 million FY 2016;
$62.6 million FYDP). This research initiative evaluates the effects of changes in fuel
chemistry and properties on the performance and reliability of ship, aircraft, and fuel
distribution systems. Specifically, the program develops the operational requirements
necessary to acquire, approve, and test alternative fuel types for use in Navy ships and
aircraft as well as non-tactical base support vehicles and support equipment. Through
collaboration with energy partners from the armed forces, Federal agencies, academia,
and the energy industry, the Navy is able to effectively evaluate the potential benefits of
renewable fuel sources. Past demonstrations of alternative fuel use include the F/A-18
“Green Hornet” flying on fuel derived from the camelina plant and/or alcohol-to-jet, and
testing fuel derived from algae and other feedstocks on surface ships.

Adapt the Future Force.

The Navy budgeted $2.1 million in FY 2016 and $9.7 million across the FYDP to adapt the
future force. Key efforts are summarized below:

Auditing, Modeling and Savings Analysis ($1.5 million FY 2016; $6.9 million FYDP).
This research initiative combines Operational Logistics R&D with Military Sealift
Command (MSC) research to manage and conduct energy audits onboard ships:
facilitates and optimizes energy reduction methods; and evaluates alternatives to reduce
energy costs. Once calibrated through audit data input, a model for each ship class will
generate baseline energy usage profiles for various missions, load-outs, areas of
operations, and operating conditions. The program is projected to save approximately
18,000 barrels of fuel from FY 2010-2020.

Policy Guidance and Development and Training and Incentive Program ($.5 million
FY 2016; $2.7 million FYDP). This direct investment in operational energy implements
class- or fleet-wide policy that results in more efficient ship operations. It also integrates
energy efficiency training into existing Civilian Mariner Engineering Officer Training
program and adds an incentive program to incentivize efficient ship operation and the
generation of energy conservation initiatives. The program is projected to save
approximately 10,000 barrels of fuel from FYs 2010-2020.

Navy Assessment Rating:_m

The ASD(EI&E) assessed the Navy’s proposed FY 2016 budget as adequate for the
implementation of the 2011 Operational Energy Strategy.
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MARINE CORPS

The Marine Corps budgeted $41.7 million in FY 2016 and approximately $292.9 million

across the FYDP for OE initiatives. Approximately 65 percent of the funding ($189.1 million)
across the FYDP is budgeted for demand reduction initiatives, while the remaining 35 percent
($103.8 million) is aligned to diversifying supply and adapting the future force.

Reduce Demand
The Marine Corps budgeted $20 million in FY 2016 and $189 million across the FYDP to
reduce demand. Key efforts are summarized below:

Portable Electric Energy and Water Purification ($7.9 million FY 2016; $47.9 million
FYDP).  This research initiative supports research into concepts for flexible
photovoltaics for integrated and deployable systems and UV-LED water
purification-energy efficient small unit water purification technologies (filtration,
desalination, sanitation). This will enable reduced fuel use at forward locations, reducing
the need for logistics resupply though contested access.

Medium Tactical Vehicle Replacement (MTVR) ($6.1 million in FY 2016;
$34.1 million FYDP). This Office of Naval Research-sponsored direct initiative includes
developing and demonstrating a 15 percent improvement in fuel efficiency over the
existing MTVR while maintaining affordability, mobility, and survivability.

Improved Environmental Control Units (ECU) ($0.4 million FY 2016; $11.9 million
FYDP). This indirect initiative standardizes ECUs while increasing efficiency by
approximately 17 percent across the portfolio of systems. The improved ECUs also are
both quieter and more rugged, and they contain a more environmentally acceptable
refrigerant.

Diversify Suppl
The Marine Corps budgeted $16 million in FY 2016 and $75 million across the FYDP to
diversify supply, including:

Advanced Power Sources ($15.5 million FY 2016; $74.1 million FYDP). As a direct
investment in operational energy, the Advanced Power Sources portfolio of alternative
power capabilities supports communications equipment, computers, and other electronic
equipment in expeditionary environments. This family includes energy harvesting
systems as well as power converters (AC to DC), power inverters (DC to AC), variable
output power supplies, and radio power adapters. This equipment drives efficient energy
production and distribution to support Marine units and individuals, and it increases the
operational reach of the force by reducing the requirement for fuel and batteries.
Specifically, these investments include Solar Portable Alternative Communications
Energy Systems (SPACES) and Ground Renewable Expeditionary Energy System
(GREENS).
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Adapt the Future Force
The Marine Corps budgeted $5.7 million in FY 2016 and $28.8 million across the FYDP to

adapt the future force, including:

¢ Expeditionary Energy Office (E20) ($5.7 million FY 2016; $28.9 million FYDP). The
E20 annually hosts Expeditionary Energy Concepts (E2C), formally known as
Experimental Forward Operating Base (ExFOB). As a directive, E2C brings together
stakeholders from across Marine Corps requirements, acquisition, and technology
development communities to quickly evaluate technologies that address the capability
gaps identified in the Energy Water and Waste Capabilities Base Assessment, Initial
Capability Document. The ExFOB guides the development of new requirements
documents and informs Marine Corps investment decisions, accelerating new capabilities
from concept to combat.

To facilitate the incorporation of energy security considerations into force development,
the Marine Corps has pursued extensive M&S to support the requirements and acquisition
processes. The Marine Corps has developed a portfolio of modeling tools, including the Marine
Air-Ground Task Force Power and Energy Model to provide demand-side quantitative modeling
of energy. The Marine Corps also developed the Marine Corps Power and Energy Investment
Model with Sandia National Labs to assess supply-side requirements and risks.

The Marine Corps has proposed incorporating the amphibious force into the Synthetic
Theater Operations Research Model (STORM) M&S tool in order to incorporate OE into force
structure and force allocation decisions. When the M&S tool is complete, the Marine Corps will
be able to inform energy tradeoffs in requirements development and acquisition program
performance criteria. Such analysis supports the evaluation of major defense acquisition
programs and the setting of threshold and objective levels of energy demand.

Marine Corps Assessment Rating: (€124 D)

The ASD(EI&E) assessed the Marine Corps’ proposed FY 2016 budget as adequate for the
implementation of the 2011 Operational Energy Strategy.



AIR FORCE

The Department of the Air Force budgeted $445.3 million in FY 2016 and approximately

$2.9 billion across the FYDP for OE initiatives. Within the Air Force’s budget, approximately
97 percent of the funding ($2.8 billion) across the FYDP is budgeted for demand reduction
initiatives, while three percent ($78 million) is aligned to diversify supply and adapt to future
force initiatives.

Reduce Demand
The Air Force budgeted $421.6 million in FY 2016 and $2.8 billion across the FYDP for demand
reduction. Key efforts are summarized below:

Adaptive Engine Technology ($243.7 million FY 2016; $2 billion FYDP). This
research initiative leverages prior insights gained through Adaptive Versatile Engine
Technology (ADVENT), a next-generation turbine engine technology program that
sought to optimize combat aircraft engine fuel efficiency and performance across all
flight conditions. Adaptive engine technology seeks to mature engine design and aircraft
integration to reduce development costs, accelerate the acquisition process, and optimize
fuel usage. If successful, adaptive engines will increase range and endurance of fighter
aircraft and decrease the requirement for tanker aircraft to support by achieving
25 percent greater fuel efficiency.

KC-135 Engine Upgrade ($24.8 million FY 2016; $50.4 million FYDP). This research
initiative is a fourth-generation engine upgrade for high pressure components. The
CFM-Propulsion Upgrade Program inserts modern technology into the F-108 engine,
including changes/upgrades to the high-pressure turbine nozzle, turbine shroud assembly,
turbine blades, and compressor blades/vanes. The goal is to reduce fuel consumption,
improve reliability and durability, and achieve lifetime fuel and maintenance savings of
more than $1.3 billion.

Next Generation Mobility ($12.7 million FY 2016; $99.9 million FYDP). This
research initiative evaluates structures, controls, and aerodynamics for use in future
aerospace vehicles. Advanced structures concepts are explored and developed to exploit
new materials, fabrication processes, and design techniques. The purpose of this project
is to determine configurations with high strength to weight ratios and improve fuel
efficiencies.

Diversify Suppl
The Air Force budgeted $22.3 million in FY 2016 and $71.3 million across the FYDP to
diversify supply, including:

Bioenergy and Biofuels Research ($0.7 million FY 2016; $4 million FYDP). This
research initiative develops new methods to split and store hydrogen, turn carbon dioxide
into fuels using solar energy, and produce hydrogen with photosynthetic molecules.
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Adapt the Future Force
The Air Force budgeted $1.5 million in FY 2016 and $6.9 million across the FYDP to adapt the
future force, including:

e Air Force Energy Office (SAF/IEN) ($1.5 million FY 2016; $6.9 million FYDP). This
direct initiative develops OE policy across the Air Force and supports the integration of
energy in Air Force title 10 wargames.

Air Force Assessment: (85400

The ASD(EI&E) assessed the Air Force’s proposed FY 2016 budget as adequate for the
implementation of the 2011 Operational Energy Strategy.



OFFICE OF THE SECRETARY OF DEFENSE

Of specific relevance to operational energy are OSD investments by the OASD(EI&E)
and the DLA. Overall, OSD and DLA budgeted $48.8 million in FY 2016 and approximately
$254.6 million across the FYDP for OE initiatives. Approximately 89 percent of this funding
($227.6 million) across the FYDP is budgeted for reducing demand, while the remaining eleven
percent ($27 million) is focused on diversifying supply.

Office of the ASD for Energy, Installations and Environment

As the senior OE advisor to the Under Secretary of Defense for Acquisition, Technology,
and Logistics (USD(AT&L)), the ASD(EI&E) oversees and supports OE programs with
participation and sponsorship across the Department.

Reduce Demand

Overseen by the OASD(EI&E), the Operational Energy Capability Improvement Fund
(OECIF) ($37 million FY 2016; $200 million FYDP) is a series of targeted research initiatives to
improve operational effectiveness. Specifically, the OECIF incentivizes long-term alignment of
Military Department S&T portfolios with the 2011 Operational Energy Strategy and facilitates
OE investments by the Military Components.

Each year, OECIF funds new programs and sustains funding to programs already
underway. Since its inception in FY 2012, the OASD(EI&E) has included a specific theme in its
annual call for OECIF proposals.

Consortia Programs (FY 2013 Starts). These consortia programs aim to incorporate a wide
range of stakeholders and developers, including small businesses and non-traditional defense
suppliers, into standing forums for addressing persistent operational energy challenges. Key
efforts are summarized below:

e Tactical Microgrids Standards Consortium. This research initiative is developing
standards for interconnections, communications, and safety for tactical microgrids using a
consortium approach, which will improve the interoperability and adoption of tactical
microgrids. The military benefits from tactical microgrids include a reduction in fuel
consumption for electrical generation at contingency bases and the ability to prioritize
and utilize power resources according to mission needs.

o Energy Efficient Outpost Modeling Consortium (EEOMC). As a research initiative,
the EEOMC will provide mission planners tools to optimize the mix of energy
technologies to significantly improve energy efficiency of contingency bases. These
tools will also provide mission commanders with the knowledge and ability to operate
these bases more efficiently. EEOMC has established initial optimization models for the
Energy Resource Planning Tool and identified key parameters for a baseline commander
base energy dashboard.
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Soldier and Small Unit Power. This program will provide DoD with a comprehensive
system engineering framework for managing the power and energy needs of dismounted
Soldiers and small units along with the organizational structure and new technology. So
far, this program has formulated the next-generation Soldier Power and Energy
architecture and started work on several approaches that could reduce the battery load
carried by dismounted warriors, including intelligent power management, low power
demand Soldier electronics, improved power generation and energy storage, and
non-materiel recommendations.

Engineering Surfaces and Coatings for Drag Reduction. As aircraft are among the
largest users of energy in the Department, this program seeks to reduce aircraft fuel
consumption by reducing drag through engineered surfaces and materials. Not only may
this reduce the cost of energy, but it also may enhance military capabilities and
operations and improve range and payload capacity. This program has identified legacy
fleet drag reduction technologies—including non-structural Outer Mold Line “add-ons”
with potential to reduce drag penalties of pylon and winglet integration on C-17 aircraft,
the Air Force’s largest fuel consumer.

Analytical Methods (FY 2014 Starts). The six programs started in FY 2014 focused on
analytical methods for incorporating OE considerations level into Department planning and
management processes. Key efforts are summarized below:

STORM-E. The Marines are developing a module to the STORM to explicitly
incorporate energy issues for an expeditionary force at the campaign level. The
STORM-E program is currently transitioning the STORM database to the Pacific Theater
and identifying data requirements and analytical focus for campaign-level OE
assessments to inform the STORM-E roadmap.

Operational Energy Analysis Task Force (OEATF). This program is strengthening
and deepening the work of the Army’s OEATF program, supporting work in scenarios
and M&S tools. The program is developing the scenarios, data, and simulation capability
to assess OE across a range of operational environments.

Joint Deployment Energy Planning and Logistics Optimization Initiative
(J-DEPLOI). This program is investigating and implementing ways to fold OE
considerations into the Joint Operational Planning Process at U.S. Pacific Command.
The program is currently assessing over two dozen existing defense information
technology tools to determine the best architecture and database candidates for an
operational energy insertion method.

Comprehensive Operational Energy (COE) Toolkit. This program will develop tools
to examine the mission level effects of attacks on energy supplies at and en route to air
bases.

Energy Integration and Interoperability (Energy I&I). This program is folding

energy considerations into a kill chain analysis technique for the Navy. The team is
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planning to incorporate this in Valiant Shield 2016 and to actively employ the Energy I1&1
analytical methodology within the Navy’s 1&I activity methodology.

o Capability Assessment and Modeling for Energy Logistics (CAMEL). Led by the Air
Force Research Lab, CAMEL is developing and/or leveraging modeling, simulation, and
analysis solutions for planners and decision makers to close airlift and air refueling OE
mission gaps.

Legacy Tactical Ground Vehicle Efficiency (FY 2015 Starts). In FY 2015, OECIF will begin
a shift away from emphasizing contingency bases and toward a greater emphasis on the mobile
platforms that consume much of our fuel; this will start with ground vehicles. Initiatives include:

e Advanced Vehicle Power Technology Alliance. The FY 2015 program will
significantly expand ongoing collaboration with DoE under the Advanced Vehicle Power
Technology Alliance, with a focus on improving the energy performance and range and
of DoD’s legacy tactical ground vehicles. The specific possible development areas
include more autonomy, greater vehicle electrification, engine thermal barrier coatings,
and improved system analysis of fuel economy.

¢ Energy Harvesting. Additionally, OECIF is funding a Marine Corps and Army program
to demonstrate energy harvesting technology at the company level and improve
understanding of the duty cycles of dismounted troop equipment. This effort
complements the Soldier Power consortia program begun in FY 2013.

Air and/or Sea Platforms (FY 2016 Starts). The FY 2016 program will continue a shift within
OECIF toward energy use in mobile platforms. Given OECIF’s on-going work on improving the
energy performance of ground vehicles, improving the energy performance of sea and air
platforms will be of primary interest for FY 2016 new program starts. This focus will be
particularly relevant to the rebalance to the Asia-Pacific region. FY 2016 starts may also reflect
input from the Energy and Power, Ground and Sea Platforms, and Air Platforms Communities of
Interest; the Military Departments; and their respective energy office.

DEFENSE LOGISTICS AGENCY

The DLA conducts limited investments in OE-related research and development.

Diversify Suppl
The DLA budgeted $3.8 million in FY 2016 and approximately $19.74 million across the FYDP
to diversify supply. Key efforts are summarized below:

* Innovative Products and Services for DLA Customers (Energy Readiness Program)
($1.8 million FY 2016, $9.29 million FYDP). This research initiative supports the
Energy Efficiency and Alternate Energy Technologies initiative and the Alternate Energy
Development program to test and certify synthetic and alternative fuels for compatibility
with mobility fuel specifications.
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e Battery Network ($2.0 million FY 2016, $10.5 million FYDP). As a direct initiative
this is a manufacturing technology program focused on improving the supply and
reducing the costs of batteries used in fielded weapons systems.

OSD AND DEFENSE AGENCY ASSESSMENT: (€] 0\

The ASD(EI&E) assessed DLA’s and OASD(EI&E)’s proposed FY 2016 budgets as adequate
for the implementation of the 2011 Operational Energy Strategy.
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SUPPORTING TABLES

The following figures and tables represent the initiatives broken out by component, strategy
objective, investment category, and appropriation.

OE Investments by Component

DoD OE Funding by Service (3 Millions) FY 2016 FY 2016 % FYDP %
Army $ 946.5 $ 63264 52.5% 56.0%
Navy $ 323.8 $ 15728 17.9% 13.9%
Marine Corps $ 41.7 $ 2929 2.39% 2.6%
Air Force $ 4453 $ 28519 24.7% 25.3%
Defense-Wide $ 46.8 $ 2474 2.6% 2.2%
Total § 1804.1 $ 11,291 4 100% 100%

OE Investments by Strategy Objective

FY 2016 DoD OE Funding by

Marines

Air Force

Defense-wide

Objectives ($ Millions)

Army

Navy

Reduce Demand § 8522 $ 2957 $ 200 $ 421.6 $ 43.0 $ 1,632.6
Diversify Supply S 928 $ 260 $ 160 $ 223 $ 38 $ 160.8
Adapt Future Forces and Technology $ 1.5 § 21 $ 57 3 1.5 $ - $ 10.8

Total | 8§ 946.5 § 3238 § 417 § 4453 $ 46.8 § 18041

FYDP DoD OE Funding by

Marines

Air Force

Defense-wide

Total

Objective ($ Millions)

Reduce Demand $ 58483 | $ 14346 | $ 1891 | S 27737 | § 227.7 $10,473.3
Diversify Supply $ 4737 | S 1284 8 749 | 8 713 | 19.7 S 768.1
Adapt Future Forces and Technology S 45 S 971 % 289 | § 7.0 S - $ 50.1
Total | § 63265 | $1,5728 | § 2929 | § 28519 | § 247.4 $11,291.4
OE Investments by Investment Category
D
Direct $ 3099 | $ 1238 | $ 288 | § 158 56 | 8 469.6
Indirect S 4873 | § 920 [ S 19 | S - |'s - |s 579.2
Research $ 1493 | 8 1100 | S 110 | $ 4438 | $ 412 | $ 1,088
Total |8 nods5i 8 3238 | 8 iz |3 4453 | 8 468 | § 18041

FYDP DoD OE Funding by

Investment ($ Millions)

Marines

Air Force

Direct $ $ 5143 $ 2116 $ 7.0 $ 27.8 $ 21003
Indirect $ 41584 | § 4404 $ 19.4 $ - $ - $ 46242
Research $ 8285 | $ 612.0 $ 61.9 $ 2.8449 $ 219.6 $ 45669

Total | 3 63265 | § 15728 5 2929 § 2.851.9 S 2474 $ 11,2914
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OE Investments by Appropriation

FY 2( £ Fundi / 5 : ;
DOV VI TGN E 1, Army Navy Marines Air Force Defense-wide Total

Appropriation ($ Millions)

Procurement $ 6226 $ 1376 S 166 | $ - $ - $ 776.9
RDT&E $ 3239 $ 162.1 S 17.9 $ 419.0 $ 412 S 964.1
O&M $ - $ 725 S 72 $ 263 $ 5.6 $ 46.5
National Defense Sealift Fund $ - $ 16.6 $ - $ - 3 - $ 16.6

Total | § 946.5 $1 3238 5 417 § 4453 5 46.8 §  1.804.1

FYDP DoD OE Funding by

A o Army Navy Marines J Defense-wid
Appropriation/(s Millions) rmy Navy Marines Air Force efense-wide

Procurement $ 44883 | § 755.2 $ 170.1 $ - $ - § 54136
RDT&E $ 1,8382 S 723.7 $ §89.3 $ 2794 | % 219.6 $ 5.665.1
O&M $ = $ 12.4 $ 335 $ 575 $ 278 $ 131.3
National Defense Sealift Fund $ - S 815 | § - S - $ - 5 81.5

Total | § 6,326.5 $ 15728 $ 292.9 § 28519 $ 247.4 $11,291.5
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APPENDIX A:
OPERATIONAL ENERGY IN REQUIREMENTS AND PLANNING
Chairman of the Joint Chiefs of Staff

In accordance with the Carl Levin and Howard P. Buck McKeon National Defense
Authorization Act for FY 2015, section 2926(c)(5)(c), this appendix to the FY 2016 Budget
Certification Report describes progress made by the Joint Requirements Oversight Council
(JROC) in implementing the Energy Key Performance Parameter (KPP) and details how
operational energy is being addressed in defense planning, scenarios, support to strategic
analysis, and resulting policy to improve combat capability.

The JROC implements the Energy KPP through JCIDS by guiding the development of
requirements for future acquisition systems by reflecting the needs of all Services through a
focus of the requirements definition process on capabilities needed by the Combatant
Commanders. JCIDS enforces application of the six mandatory KPPs of Force Protection:
System Survivability, Sustainment, Net-Ready, Energy, and Training across nine Joint
Capability Areas (JCAs). The JCAs are comprised of Force Support; Battlespace Awareness;
Force Application; Logistics; Command, Control, Communications, and Computers (C4);
Protection; Building Partnerships; Corporate Management; and Support. The JCAs are overseen
by the following six Functional Capability Boards (FCBs): C4/Cyber, Battlespace Awareness,
Force Application, Logistics, Protection, and Force Support. Major progress has been made with
the evolution of the Energy KPP from its origin in 2009 to its most recent refinement in the 2015
version of the JCIDS Manual by significantly expanding the content guide for the KPP. This
provides clear context for the application of the KPP, better explanation of the process and
methodology for development of the KPP, and it includes more detailed treatment of the Energy
Supportability Analysis and energy performance attributes that are central to ensuring energy
sufficiency for any acquisition system.

JROC implementation of the Energy KPP ensures combat capability of the force by
balancing the energy performance of systems against the provisioning of energy necessary to
sustain systems/forces required by the operational commander under applicable threat
environments. The Energy KPP includes, but is not limited to, optimizing fuel and electric
power demand in capability solutions in the context of the logistical supply of energy to the
Warfighter as it directly affects the burden on the force to provide and protect critical energy
supplies. The Energy KPP includes both fuel and electric power demand considerations in
systems, including those for operating off-grid for extended periods when necessary. In cases
where energy demand reduction is impractical or insufficient to align with projected energy
supply, the Energy KPP forces closer scrutiny of associated doctrine, organization, training,
materiel, leadership, personnel, facilities, and policy related to the energy supply chain necessary
to accommodate the increased energy demands and satisfy the Energy KPP.
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The JROC applies the Energy KPP to all systems where the balance of energy
performance of the system and the provision of energy to that system, including both fuel and
electric power, impacts operational reach, or requires protection of energy infrastructure or
energy resources in the logistics supply chain. Through the Joint Capabilities Board and
subordinate FCBs, the JROC has applied the Energy KPP most recently during the development
of the capability development documents and/or capability production documents for the Navy's
LHA(R) and LXR Amphibious Assault Ships; the Fleet Replenishment Oiler (TAO-X);
next-generation Ford Class of naval aircraft carriers (CVN-21); the Ohio replacement submarine
(SSBN-X); the Joint Light Tactical Vehicle; the Ship-to-Shore Connector replacement for the
landing-craft/air-cushioned; the Marine Amphibious Combat Vehicle and CH-53K King
Stallion; the Army's Maneuver Support Vessel-Light and Mobile Protected Firepower; as well as
the KC-46A Pegasus tanker and the F-35 Lightning II multi-role fighter. By applying
scenario-based energy supportability analysis and the Energy KPP against these programs, the
JROC is better able to understand the energy demand and supply relationships of these systems
within the context of their unit of maneuver in the future force, thereby informing design
considerations, potential concepts of operations, related force structure changes, and/or the
decision to assume risk with regard to energy supportability.

Operational energy is addressed throughout Joint planning, scenario development,
requirements definition, design, acquisition, procurement, and sustainment processes.
Combatant Commander Campaign Plans and Posture Plans now incorporate operational energy
and energy security aspects which directly relate to access, agreements, logistics sufficiency, and
integrated priorities. Logistics assessments for fuel and/or energy sufficiency are conducted for
Operational Plans and Contingency Plans and are captured in the Chairman's Risk Assessment as
well as in the more detailed Joint Logistics Estimate and Global Logistics Readiness Dashboard.
Ongoing refinement and updating of challenge scenarios and security constructs has yielded
opportunities to interrogate operational energy in discrete modeling analysis, wargames, and
large exercises such as the Navy Logistics Wargame; Defense Logistics Agency Wargame and
Air Force title 10 wargames, Unified Engagement 2014 and Futures Game 2015. Strategic
analysis of fuel and energy security implications, constraints, and gaps were accomplished
through these wargames as well as associated modeling and simulation tools assessing energy
supportability analysis, including the Air Force's “4G” Wargaming Tool; the Marine Corps’
Marine Air-Ground Task Force Power and Energy Model; and the Army's Operational Energy
Analysis Task Force use of the Training and Doctrine Command Analysis Center modeling and
simulation heuristic to assess the effects of constrained operational energy on mission
accomplishment, logistics risk, and combat capability effectiveness.

The Joint Staff and Combatant Commands will continue to analyze, evaluate, and assess

where increased energy demand necessary for improved combat capabilities intersects with
operational energy and energy security constraints or vulnerabilities. This will further refine and
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improve plans, strategy, procurement, force development, and policies that will maximize
successful mission outcomes while minimizing mission risk.

Prepared By: Joint Chiefs of Staff Director for Logistics (JCS DJ4)

Reviewed By: Joint Chiefs of Staff Director for Force Structure, Resources and Assessment
(JCS DJ)

Approved By: Chairman of the Joint Chiefs of Staff (CICS)
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APPENDIX B:
OPERATIONAL ENERGY IN THE PROCUREMENT PROCESS
Under Secretary of Defense for AT&L

Pursuant to title 10, U.S.C. 2926(c)(5)(d), this appendix to the FY 2016 Budget
Certification Report certifies and describes how the acquisition system is addressing operational
energy in the procurement process, including long-term sustainment considerations, and how
programs are extending combat capability as a result of these considerations. DoD efforts with
regard to operational energy span multiple organizations and processes. Particular attention is
given to early influence of the planning process and concept development in an effort to shape
preliminary weapons system design.

The Military Departments, in collaboration with the ASD(EI&E) and the Joint Staff J-4,
ensure that operational energy is addressed throughout the planning, requirements, design,
development, and sustainment processes. In order to realistically explore risks and opportunities,
the Components are incorporating operational energy into wargames. Most recently, the Defense
Logistics Agency conducted a strategic-level wargame focusing on the movement of bulk fuel.
The Air Force included energy considerations in both of their title 10 wargames, Unified
Engagement 2014, and Futures Game 2015. These wargames were enhanced through the use of
modeling and simulation tools that systematically track energy use during the game and inform
energy supportability analyses (ESA). These wargaming tools include the Air Force’s “4G”
Wargaming Tool and the Marine Corps’ Marine Air-Ground Task Force Power and Energy
Model. The Army’s Operational Energy Analysis Task Force also has a set of modeling and
simulation tools that analyze the effects of energy on mission effectiveness, sustainment
capabilities, and the Fully Burdened Cost of Energy.

DoD encourages the Military Departments to begin ESA early in the requirements
process, well before the development of any capability documents. By conducting ESA early in
the requirements process, DoD is better able to understand the energy demand and supply
relationships of a system within the context of its unit of maneuver, thereby informing design
considerations, potential concepts of operations, force structure changes, and decisions to assume
risk with regard to energy supportability. The Military Departments are continuing to improve
their processes for conducting ESAs, with multiple analyses planned or ongoing, such as the
Navy’s LHA(R) Amphibious Ship and TAO(X) Oiler, and the Air Force’s KC-46A Tanker.

To further encourage early energy planning, DoD has recently updated the acquisition
instruction for mandatory KPPs (including Energy) in DoD Instruction (DoDI) 5000.02,
“Operation of the Defense Acquisition System,” published in January 2015. This update
mandates that the Military Departments fully consider possible tradeoffs among life-cycle cost,
schedule, and the Energy KPP for each alternative considered during an Analysis of Alternative
(AoA). This instruction necessitates the Military Departments develop the Energy KPP and its
ESA earlier in the acquisition process. Additionally, the DoDI directs the Director for Cost
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Assessment and Program Evaluation to assess the extent that the AoA considers the Fully
Burdened Cost of Energy.

Finally, there are several ongoing S&T programs with the potential to increase the energy
performance and capability of several major systems. The Air Force is currently exploring
adaptive cycle engines with the goal of reducing fuel consumption by 25 percent and increasing
range by 30 percent. The Army is transitioning the Advanced Affordable Turbine Engine S&T
project into the Improved Turbine Engine Program with the goal of increasing lift and range in
hotter conditions and at higher altitude, with reduced fuel consumption and maintenance. The
Navy is investing in small, high-power electrical distribution components that increase electric
system power density and enable integrated power systems to support future surface combatants.

DoD will continue to assess how the need for energy affects the battlespace using
wargames and M&S tools. The Office of the ASD(EI&E) and Joint Staff J-4 will continue to
collaborate with the Military Departments to conduct ESA as early as possible in the
requirements and acquisition processes ensuring that future capabilities have the energy needed
to perform their mission.
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APPENDIX C:
ESTIMATED EXPENDITURES AND REQUESTED
APPROPRIATIONS FOR OASD(EI&E)

This appendix is provided in accordance with section 2926(c)(5)(e) of title 10, U.S.C. In order to carry out the duties of the Assistant
Secretary related to operational energy, the FY 2016 President’s Budget includes nearly $43 million in FY 2016 and $227 million over
the FYDP. These funds support the functioning of the office as well as the investments carried out through the Operational Energy
Capabilities Improvement Fund.

BA (0] 0] Program FY2016 | FYDP
Code Investment Element (S Thousands) (S Thousands)

OE Program Title OFE Initiative Title OE Project Description Treasury Code

Opt:lgt':()f:g}“rincrgy Operational Energy Improves the Department's OE
osD | apabliity Capability Improvement cffectiveness via targeted S&T 0400 03 Rescarch 0604055D 37,420 199,833
mprovement T 3
K Funding (OECIF) investments
Funding
OSD Senior Officials for
Operational Energy Operational Enerey Plans Operational Energy, Plans and
OSD | Plans and Programs | —Porational tnergy 1z Programs. Tasked to Analyze, 0100 04 Direct 0901388D8Z 5,569 27.845
and Programs Office - \
Office develop, and direct OE's energy
strategy
TOTAL 42,989 227,678
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APPENDIX D:

FISCAL YEAR 2016 OPERATIONAL ENERGY INITIATIVES

ORG

OF Pr Title

BA
_Code

OF
Investment

Program
Element

Y 2016
(5 Thousands)

Y DP
(S Thousands)

Contingency Base Contingency Base Optimize recommendations for matericl used to - <
ARMY Infrastructure (CBI) Infrastructure (CBI) establish, maintain, and operate contingency basing Supply 2040 05 Direot DE0HE08A 2,541 10.861
Joint Operational Modeling and Holistic approach to the evaluation of Operational Future - ; é
fEMY Energy Initiative (JOEI) Simulation Energy related impacts, systems, and improvements Force 2040 i Wit ol 1,500 bl
i o : e . More efficient light vehicle - ~30% improvement in .
ARMY Aot ngh.t 1epteal Joint ]‘."Dhl Taetical stationary fuel consumption over the baseline Bedyre 2040 05 Indirect 0605812A - 677
Vehicle Vehicle (JLTV) Demand
HMMWV
s g o i P e More efficient light vehicle - ~30% improvement in -
ARMy | JointlLight Tactical | Joint Light Tactical stationary fuel consumption over the bascline Reduce 2035 0l Indirect | 0216300A 35,975 342,767
Vehicle Vehicle (JLTV) Demand
HMMWYV
More efficient Stryker, increased horsepower, Redine
ARMY Stryker Improved Stryker electrical output, upgraded suspension, and in-vehicle D:mt'lmd 2040 07 Indirect 0203735A 90,800 199,900
network ;i
More efficient Stryker, increased horsepower, Reduce
ARMY Stryker Improved Stryker electrical output, upgraded suspension, and in-vehicle Demasid 2033 01 Indirect 0211702A 172,300 1,957,080
network ‘
apppy | AdoddlerSuetopsiem | Modular FUSLRYSIeN | g comsiane el distitiition iilic iflepae Diersify 2035 03 Direct | 0216300A 16,267 63.151
(MFS) (MES) Supply
ARMY Farce Provider !111p{0\icFI Energy Base Camp Inlcg'ratmn VLab (I?L II,}: FFort Devens / Reduce 2040 04 Direct 0603804A 3788 16.635
Efficiency Net Zero / Zero Footprint Demand
S— - Improved Energy Basc Camp Integration Lab (BCIL) Fort, Devens / Reduce i u
ARMY Force Provider Efficiency Net Zero / Zero Footprint Diriaid 2040 05 Direct 0604804A 1,575 13,878
Modifications to In-Service Equipment, Force
NSyl Bt Provider MoD 7 - Purchase of liners, shades, Riice
ARMY Force Provider proved Energy doorways, micro-grids and Light Emitting Diodcs 2035 03 Direct 0216300A 30,258 106,578
Efficiency 2 zEy s o ol Demand
(LED) lighting resulting in a 35% reduction in fuel
demand
Improved Force Provider - Purchase of liners, shades,
ARMY e lmpr.ovc§1 Energy l..lghl ‘I'_mll'ung Diode (LED) lighting, m|‘cm-g.nds and Reduce 2035 03 Direet 0216300A 18.830 18.830
Efficiency shower water re-use systems to reduce fuel usage by Demand
50% and water by 75%
= “nerov effict . ie a Qo [V 5 oTe
ARMY Battlefield Kitchen lmprlovcfl Energy Energy c.l‘ltc:lc‘m burners and zl[)pl'lclilCL:‘- save 20% in Reduce 2040 04 Indirect 0603747A 280 760
Efficiency fuel vs. legacy appliances Demand
= AT Pt 3 F innnac caue 194 & sdiioe
ARMY |  Battlefield Kitchen [mproved Encrgy | Energy efficient bumers and appliances save 20%in | Reduce 2040 05 Indirect | 0604713A ; 4,190
Efficiency fuel vs. legacy appliances Demand
= o e o e " 2 4 0/ 1 - - N o
ARMY Battlefield Kitchen Impl:ovct_i Energy Energy Llﬁcmat\bumcrs and appl.rmccs save 20% in Reduce 2035 03 indieet 0216300A } 4.955
Efficiency fuel vs. legacy appliances N Demand
Combat Vehicle X More efficient Bradley - Research and Development Reduce e - .
ARMY Improvement Improted Bradiey effort to improve Bradley fucl efficiency by 3% Demand 2000 i liidirect 0203735 200 0
ARMY Combat Vehicle Improved Bradley Mnr_e Efﬁcmnl Brad-]cy - The Bradley IIHPIOVCd , Reduce 2033 01 Indirect 0211702A 26,300 501.600
Improvement transmission generate an overall fuel reduction of 3% Demand
Combat Vehicle X More efficient Abrams - Rescarch & Development Reduce w 7
ARMEY Improvement [fproved ADrS effort to improve Abrams fuel efficicncy by 24% Demand i id Iiglireet 0037344 252 204
Combat Veliale More efficient Abrams - The Abrams Auxiliary Rediigs
ARMY ombat Vehicle Improved Abrams Power Unit (APU) will generate an overall fuel i 2033 01 Indirect | 0211702A 2,800 18.100
Improvement savings of 24% Demand

28




ORG

OFE Program Title

OF Initiative Title

QOF Project Description

OF

Treasury

BA

OF

Program

FY 2016

EYDP

Objectives

Caode

Code

Investment

Element

(S Thousands)

(S Thousands)

Early Entry Fluid More efficient e B g £ } G _—
ARMY Distribution System fuel/non-potable Mareetliciont Iml;’::g;llyﬂ(‘)]?::l:c\;\‘mlcr Aistihstion Dslzt.rs;fy 2040 04 Dircct 0603804A 3,935 7,735
(E2FDS) water distribution attlespa pply
Early Entry Fluid More efficient . . . . A L
ARMY Distribution System fuel/non-potable More eflicient fugl;’;grlg;i?l!;bl;c\:atur Qi Dg::crsllfy 2040 05 Direct 0604804A 2,713 7413
(E2FDS) walter distribution 5P i
Advanced Medium sauAnce Moblle
i o Medium Power Purchase of the improved medium generator sets Reduce < -
ARMY Mobile Power Source Sources (AMMPS) using 21% less ful — 2035 03 Direct 0216300A 115,844 491,436
(AMMPS) y .
Generator Scts
HIPPO Water Improved Energy s i o AR Reduce .
ARMY Distribution System Efficiency More cfficient water distribution Demand 2035 03 Direct 0216300A 14,429 39,266
Improved Power
Distribution Improved Energy i o g Reduce B
ARMY Iitumination Systems Efficiency More efficient power distribution Demand 2040 05 Direct 0604804 A 2,040 3.894
Electrical (IPDISE)
Improved Power
Distribution Improved Energy g i Reduce < -
ARMY Hiumination Systems Efficiency More efficient power distribution Demand 2035 03 Direct 0216300A 2,500 62,091
Electrical (IPDISE)
Small Tactical Electrical Improved Small . = S Reduce i ;
ARMY Power (STEP) Bor ori Small Tactical Electrical Power (STEP) Pamand 2040 03 Direct 0604804A 7,822 19.103
Small Tactical Electrical Improved Small R e = B — Reduce o
ARMY Power (STEP) ——— Small Tactical Electric Power (STEP) Demand 2035 03 Direct 0216300A 6,280 63,624
fnpeaved Improved Energy Reduce
ARMY Environmental Control I, > Military air conditioners with supplemental heaters i 2040 05 Direct 0604804 A 976 10,478
P Efficiency Demand
Unit (IECU)
Iniproved Improved Energy Heaters and Improved Environmental Control Unit Reduce
ARMY Environmental Control il ” g i 2035 03 Direct 0216300A 18.876 60,288
; Efficiency (IECU) family Demand
Unit (IECU)
More efficient helicopter engine - ITEP enters
Milestone A in 1QFY 14 - Army expects 13% to 22%
Improved Aircraft Improved Aircraft fuel reduction from current Blackhawk/Apache Reduce -
BRI Engine Engine engines. Flies at higher altitudes, in hotter Demand 2049 07 fdieect 02037444 Sgal 640,796
temperatures and increased range 35% less
maintenance cost
Aviation Combined Feduce
ARMY Aviation Simulator Arms Tactical Simulators for aviation asset collective training 2040 05 Indirect 0604780A 1,225 26,920
; g Demand ¥
Trainer (AVCATT)
i : Simulator for the E v BT Reduce ;
ARMY Aviation Simulator Apache helicopter Simulator for the Apache Helicopter Detriani 2031 01 Indirect 0210100A 15,385 80,506
Aviation Combined Rdiice
ARMY Aviation Simulator Arms Tactical Simulators for aviation asset collective training ) 2035 03 Indirect 0219900A 31,274 145,123
N g Demand
Trainer (AVCATT)
Simulator for the - P . . 2 _——
ARMY Aviation Simulasor Biapkhiawl: I'he Blackhawk bllllulill()!’ saves fuel and enhances Reduce 2031 0l Indirect 0210101A 22199 76.519
. safety Demand
Helicopter
C Simulator for the Chinook Transportable Flight Proficiency Simulator Reduce .
ARMY Aviation Simulator Chinook Helicopter saves (TEPS) Demand 2031 01 Indirect 0210104A 13,364 66,597
Improved Large Improved Large I . i ) - Reduce -
ARMY v Gotioiator Large Advanced Mobile Power Sources (LAMPS) Demand 2035 03 Indirect 0216300A 25,380 90,736
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OE Program Title

Expeditionary Water

OE Initiative Title

Reduced reliance on

OFE Project Description

OF

Objectives

Treasury

Code

BA

Code

OFE

Investment

Program
Element

FY 2016
(S Thousands)

FYDP

(S Thousands)

ARMY Packaging System shipping water into EWPS provides localized production of bottle water Egvcmt"y 2035 03 Direct 0216300A 3,025 15,847
SWPS upply .
(EWPS) theater
Early Entry Fluid More efficient . - L S
ARMY |  Distribution System fuelonpomtte. | o eTCleul el s pouBle dejer disritionin | Diverity 2035 03 Direct | 0216300A - 35328
(E2FDS) water distribution the battlespace Supply '
Small Unit Power Diversif
ARMY Small Unit Power (SUP) Platoon Power Platoon Power Generation iverstly 2040 05 Direct 0604827A 5411 40,690
; Supply ¥ ’
Generation
Reduces Soldier Load, improved battery output, Divefsify
ARMY Small Unit Power Soldier Power reduced weight, and ability to recharge them from S -l Y 2035 03 Direct 0211700A 51.334 247,898
alternative energy sources Suppy
r e aoo | TARDEC in-house basic research for ground vehicles L
ARMY 1::,:?:::&%{“:{12:}:2[1 ﬁdﬁgllc[c;]\][\: [gglchtgz to support improvcd.systvcm r}lpbility, reliability, and g:;lll‘ll:;l 2040 01 Research 0601101A 1,452 6,570
survivability
Basic research to increase the performance of small
e N s ; air-breathing engines and power-trains for air and/or =
ARMY Dth.g‘s:(i:cl;::;:dmll V|l)-‘|)l‘l::(|; Ei‘llg:’li;?gf‘ 1g.mum.l vehicles: new mﬂlcrials to witl_lsmnd the [l};il‘]:;l 2040 01 Research 0601 102A 2431 12,544
higher temperature regimen flow physics and the
mechanical behavior tools
5 o i o Basic research to develop improved tools and
ARMY Defense Research N High ‘I:[hclf:.n‘cy methods to enhance the reliability and fuel efficiency Reduce
Sciences l fOpU]SIO(;lZRLbLaTCh of small engines for air and ground vehicles and to Demand 2040 L Research 0601102A 1,730 8,947
enable the use of heavy fuels
Basic researching non-linear ground vehicle control
Defense Research Propulsion System algorithms, using off-road terrain characteristics; and Reduce ) N
ARMY Sciences Tech 01 unique mobility approaches, using advanced Demand 2040 ol Research 06011024 107 3,662
analytical and experimental procedures
Basic research in multi-scale modeling approach to
Defense Research Engincered investigate biological systems to develo Diversity
ARMY Sciences Biotecglnmlogy 05 bio[ogicallyjinspircd fensorsyas well as bio-inpspircd Supply- 2040 01 Research 0601102A 3014 18,552
power generation and storage techniques
Basic rescarch on electronic materials and structures
i . oy as well as technologies in energy harvesting and s
ARMY Dmgziﬁ::'mh rg?):::)::ld::glﬂsr gosr c:]lgrgclic materials, batteries and fEI(:'| cells to cnn_hlc [r){:;:lql:]:;] 2040 01 Research 0601102A 2,696 13,368
higher performance and more efficient electronic
systems
L - Electromagnetics & s S oo . e
ARMY D“r‘;‘zfeﬁsj;“'d‘ Solid State Extramural bgﬁ;é‘sf‘i‘c CEI';L:;;“I;‘C‘;““%"“““ & g;‘l']"];‘d 2040 01 Rescarch | 0601102A 2,646 13,684
Electronics 21
- Propulsion, o i : s - i e
ARMY Ddusl(s:ti.cigzsmrch I'-Znergeti;a;i& Flight Propulsion anrgc“c:cizgritlllghl extramural basic g:::;:d 2040 01 Research 0601102A 3.045 14.127
Defense Research ]EIcclrochcmislry‘and Extramural basic research in electrochemistry and e
ARMY Sci . Energy Conversion €nergy conversion, power generation, energy storage, i 2040 01 Research 0601102A 5,700 29,472
Sciences Demand
52 and power management components and software
Advanced Concept Applied research in high efficiency engine Reduce
ARMY Aviation Technology Engine Components component technology for manned and unmanned Demand 2040 02 Rescarch 0602211A 1,100 14,614
58 rotary wing aircraft i
Applied research in rotorcraft advanced drive system
ARMY Avigtion Technology Rotorcraft component 1ec|m0|ugi_e5 to support multi-speed Reduce 2040 02 Research 060221 1A 2 500 17511
Transmission 62 transmissions, lighter weight gearboxes, and reduced Demand ¢ : ’

costs, while improving reliability and maintainability
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Applied Research for rotary wing aircraft in high
Air Vehicle temperature materials, advanced models for flow Reduce
ARMY Aviation Technology Propulsion & Power physics, and improved methods for predicting - 2040 02 Rescarch 0602211A 2,126 13,985
Technology 23 propulsion system mechanical behavior to increase ¢
fuel efficiency and reduce propulsion system weight
Ground vehicle applied research in dual use power,
; NAC Program - energy, and mobility technologies focusing on: light )
ARMY Comba_l Vl.:'."cle and Power, Iinc%gy and wcigﬁ’l composite nfatcrials, clectriﬁcalionbof engine Resluoe 2040 02 Research 0602601A 4,236 20,891
Automotive Technology P e A : ; Demand ’ 4
Mobility 01C accessorics, alternative fuels, hybrid vehicle
architectures, and compact electrical power genera
Ground vehicle applied research in dual use power,
o i NAC Program - energy, and mobility technologics focusing on: s
ARMY A&tgmzfilvrf'[]‘:.‘lsllﬁqzll](ﬂry Power, Energy and lightweight composite materials, electrification of [I){:,T,],;Cd 2040 02 Research 0602601 A - 947
& Mobility STO 01CV engine accessories, alternative fuels, hybrid vehicle ;
architectures, and compact electrical power genera
Ground vehicle applied research in ground vehicle
i i h military Ci
v Combat Vehicle and N'SC T}‘r(‘Jfg}rzm: N [.)Lfal z!ptpe](i:z::t(i):}?!gsI:chhIg; l:::Jtlu:\\fabllc gs:;dyclgr:;:llglr:g:ts Reduce 2040 2 - =
AR Automotive Technology He ba ]1110 ORI electrical power management between vehicles and Demand L Resenrch 0602601A 11,502 35,100
’ the grid, alternative fuels, and advanced vehicle
network
Ground vehicle applied research in ground vehicle
technologies with both military and commercial
Combat Vehicle and NAC‘ P‘ru‘)%run; =Dl applicmionﬁ such as renewable cryncrgy technologics, Reduce 2040 02 B
ARMY Automotive Technology USLS?].L(; (')HIDF(‘)F?IES electrical power management between vehicles and Demand - Rescarch GEOa501A ” 3919
= the grid, alternative fuels, and advanced vehicle
network
Ground vehicle applied research in electrical power
. . . ; systems--high temperature and efficient power
ARMY Comba_l V?‘}_uc]c and Electrical Power }gcncmlionbconlpopncnls using high npcrgling Reduce 2040 02 Research 0602601A 159 5,682
Automotive Technology Systems 86 ) Vel e i Demand »
temperature switching devices and advanced
electrical generation components
Ground vehicle applied research in electrical power
S N 1 D systems--high temperature and efficient power e
ARMY AElﬁﬁ&?lvrfll‘l‘lsllfnﬂa;]gy ng;;';ilsl 80(:;” gencr‘al'inn f:nm_pnn_cnls usmg high (r)pcralin‘g g&:’:{"m 2040 02 Rescarch 0602601 A 1378 5516
temperature switching devices and advanced
electrical generation components
Ground vehicle applied rescarch in electrical power
g e e N systems--high temperature and cfficient power Lo
ARMY /\Eiglr?lz‘:ilvr%ll'l:lzllfnzﬁfgy Sb‘;fg::i'gg:g';/ generation com_pon_cms usi_ng high operating lP){:r:l}lalitl 2040 02 Research 0602601A 1,046 2,074
temperature switching devices and advanced
clectrical generation components
Ground vehicle applied research in energy storage
; X : devices such as advanced chemistry batteries and .
ARMY Aﬁzﬁ:];?itvgf:[!zg:;z{glgy Err’;;gc):"‘:}!??fc ultra-capacitors for smrling? ]ighlin_g, and ignili_ou and S;?‘l‘;;n 2040 02 Research 0602601A - 2,587
= silent watch reqs for powering vehicle electronics and
communication systems with main engine off
Ground vcehicle applied research in energy storage
. - o devices such as advanced chemistry batteries and X
ARMY Aﬁgzll;?itvgﬁl‘gsllﬁlgrggy Rc’;g;:ﬁf S’:Pomé(;;l\/ ultra-capacitors for starting, lighting, and ignition and [}){‘iil‘l;tl 2040 02 Research 0602601 A 839 3,694
b silent watch regs for powering vehicle electronics and
communication systems with main engine off
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Ground vehicle applied rescarch in cnergy storage
Combiat Veliicle aiid Energy Storage devices such as advanced chemistry batteries and Reduce
ke >l gy« . . ; . . . PR . _
ARMY Automotive Technology | Research STO 875V l}]ll‘ﬂ capacitors fqr starting, I1ghtln_g, and ignition and Démard 2040 02 Research 0602601 A 1,480 6,156
silent watch regs for powering vehicle electronics and
communication systems with main engine off
Combat Vchicle and Ground Vehicle APU Ground vehicle applied research in auxiliary power Reduce - _
ARMY Automotive Technology Rescarch 88 unit technology Demand Al - Rescarch SG0aGHIH 1,313 6,108
Combat Vehicle and Ground Vehicle APU Ground vehicle applied research in auxiliary power Reduce )
AR Automotive Technology Research 881 unit technology Demand 204l 0z Regearch ai2a01R a7 2,360
Combat Vehicle and Ground Vehicle APU Ground vehicle applied research in auxiliary power Reduce -
ABNEY Automotive Technology Research STO 88V unit technology Demand 2040 @ Research 06026014 17 4.124
. High Voltage Power . ; 2
Combat Vehicle and s Ground vehicle applied research in high voltage Reduce -
ARMY Automotive Techtiology Gcncratlo;gllcscarcll power generation Bexsand 2040 02 Research 00602601A - 2.594
ARMY Combat Vehicle and g;ihr:;?(],l:f?"{g:;::; Ground vehicle applied research in a high voltage Reduce 2040 02 Re h 0602601 A
Automotive Technology 3 = power generation Demand - SSeaLn : 1,218 3,328
STO 89SV
: . Ground vehicle applied research in a high power
Combat Vehicle and Next Generation : e i : Reduce
ARMY Automotive Technology Engine Rescarch 90 density low heat rnt,é:c!::[llglll;:‘;c] cfficient engine Demand 2040 02 Research 0602601 A - 3,052
=
) — Next Generation Ground vehicle applied research in a high power X
ARMY Comball V?]‘m]" and Engine Rescarch density low heat rejection, fuel efficient engine Redue 2040 02 Research 0602601 A 2,705 11.590
Automotive Technology - Demand »
STO 90V technology
Combat Vehicle and Pulse Power for Ground vehicle applied research in pulse power for Diversify .
ARMY Automotive Technology | Advanced Armors 96 future armor Supply 2040 02 Rsgeardh 0502501 A i 3,726
: Pulse Power for : ; " ; . -
ARMY Comba} V?!m.lv., and AhiiicEd ARG Ground vehicle applied research in pulse power for vaursn) 2040 02 — 0602601A 3423 19
Automotive Technology s future armor Supply ’
STO 961V
Disruptive Energetics . . — . o
ARMY Ballistics Technology and Propulsion Applied rndth in CI‘ILT‘?CIICS Sl EETRENCS R‘Ldu“ 2040 02 Research 0602618A - 15,022
- o propulsion Demand
T'echnologics 68
Applied research clectronic materials, structures, and
. s for higher enerey density fficiency
oy | g | e | oo i sy ey ety |
Electronic Devices HISTEY E‘i HE08s clectromagnetic armor, directed energy weapons, Demand SSeaen 2 23 6,394
power grid protection, and other pulsed-power
systems
]'hghLan:brﬁI):gLascr Applied research in novel solid-state laser concepts,
Electronics and _ s architectures, and components with the goal of Reduce - .
ARMY Electronic Devices -|[-:§::2;k§i'::cfgé providing technology to Army directed energy Demand 2040 0 Research 0602705A 2,000 10,040
Enerey Weapong 03 weapon developers
Electronic Applied rcsc_arch in compact, Ingh-c'fﬁcu:nc:)_f, high-
Electronics and Components and temp, high-powes component ucI\_nolog}cs : Reduce
ARMY ; : ; (semiconductor, magnetic, and dielectric devices) for 2040 02 Rescarch 0602705A 3,234 17.435
Electronic Devices Materials Research . : : ; Demand ’
09 hybrid-electric propulsion, electric power gen and
conversion, and smart/micro-grid power distribution
Applied research in energy storage capacitors, high
voltage converters, semiconductor switches, and
Electronics and Fulsed Rower explosive based pulse generators, that improve Reduce
BRMY Electronic Devices g Cﬁmpo[?u_‘f"a";:d] 0 pulsed-power components for applications such as Demand 24 U Research 0BNZI0A 1,514 7,560
yslems hesearc EM armor, electronic fuse initiators, and electronic
protect
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= Applied research in electronic components and
Power System S . ok :
Biectionies and Components cont_rol strategies for_hlgh-powu du_]slly and high Retie
ARMY : 2 S : efficiency power use in current and future platform 2040 02 Research 0602705A 1.837 10,508
Electronic Devices Integration and : . e : Demand d
sub-systems, vehicle, and micro-grid (installation)
Control Research 13 PR
applications
Elcclfomc . Applied research in DE technology, electronic
Electronics and Warfarc/[;llcclromc warlare (EW) survivability/lethality, and supporting Reduce
ARMY fo— Attack/Directed . e . 2 . 2040 02 Research 0602705A 1,715 8,781
Electronic Devices < 5 : high power components with the goal of enhancing Demand
Energy Technologies fctcng 4 o
14 the survivability/lethality of Army platforms
ARMY ‘Elcctro‘nics al.]d Tostieal Fowes Soldier transportable power source applied research Retlice 2040 02 Research 0602705A 6,710 39,518
Electronic Devices Generation 06 Demand 2 ;
Electronics and Energy Informed Applied research for tactical power generation Reduce - e ;
ARMY Electronic Devices Operations 07T technology Demand 2040 0 Fesearch (6027052 ) 8,040
- . Energy Informed . . .
Electronics and b Applied research for tactical power generation Reduce - - -
ARMY HlectronicTievicss Opcr%t;'grl];; STO techniology Demand 2040 02 Research 0602705A 5,000 5.000
= 2 Lightweight Portable : : :
Electronics and oS Applied research in soldier and portable power Reduce "
ARMY Electronic Devices and Soldu_‘r ; SR sources: batteries, fuel cells, generators Demand 2040 02 Reseurch Oam2T05A o 260
Sources 4271
Electronics and Efficient Compact g A Reduce
*SCATC o 2 : > ) g b) sSearc -
ARMY Electromic Devices Portable Power 68 Applied research in compact portable power sources Demand 2040 02 Research 0602705A 862 4,457
Electionizs and Microsystem Power Applied research in electronics and electronic Reduce
E £ g o : taats o) T g 5
ARMY Electronic Devices Components 69 components and devices forC4ISR app_llt.a_uons and Demand 2040 02 Rescarch 0602705A 1,375 7.100
battlefield power and encrgy applications
. Applied Research in MEMS based components to
ARMY Electronics and P’rt('(:)o?:'?r?(fl- !I!lllg‘l:m':l improve power generation and micro-cooling Reduce 2040 02 Researcl 0602705A 1137 5876
Electronic Devices o ”M‘ n‘:t‘ 70 I technology for both dismounted Soldier other future Demand Sseren : : 2
& applications
- —_— High Density E- SRS W e e i
ARMY T.[ecqumcs .u)d . Chem Sources & Applied research in higher t?m.rgy .dc.nslly batterics Reduce 2040 02 Research 0602705A 2.784 14.378
Electronic Devices Storage 71 and power sources Demand
Electronics and Logistic Fuel Reform Applied research in reforming logistics fuel for fuel Reduce &
ABMY Electronic Devices & Processing 72 cell hydrogen Demand 2040 0 Brsearch 06027054 1,187 6,132
Electronics and Energy Harvesting Applied research in soldier energy scavenging Reduce _— S .
ARMY Electronic Devices Technologics 83 technology Demand 2040 0 Rescarsi (6R2705A 2340 15,687
Situational Soldier small unit Intelligence Surveillance &
Warfighter Advanced Awareness Displays: Reconnaissance (ISR) information portrayal Reduce ) —
ARMY Technology Integration & providing actionable information for the Soldier and Demand 20 03 Research 0603001A - 10,474
Portrayal 44 Small unit
Systematic examination of inherent energy
Soldier and Small inefficiencies and rethinking of innovative and new
Warfighter Advanced Unit Power and design approaches. Implement and demonstrate Reduce -
ARMY Technology Energy Demand automatic and programmable prioritization of power Demand a0 03 Research Nttt 231 2172
Management 45 usage by electronic devices to optimize power source
duration
Power Source Evaluate innovative Soldier power and energy
Warbehter adviineed Optimization for sources for small unit networked electronics to Reduce
ARMY ar ng‘::;:r | Y‘l Small Unit include high energy/power conformal battery, D 2040 03 Research 0603001 A - 4,127
cetnology Networked advanced wearable hybrid fuel cell, and multi-fueled
Electronics 46 man pack power source
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Aviation Advanced Next Generation Matures and demonstrates components, subsystems Rediice
ARMY g ‘ Rotorcraft and systems for rotorcraft transmissions (both 2040 03 Research 0603003A - 8.844
T'echnology . T Demand
Iransmission 15 manned and unmanned)
Matures and demonstrates rotorcraft turbine engine
e . . technologies through design, fabrication, and
ARMY AVI:lEI(?n Agvanee _Fulllfc Aﬁ"orvdable evaluation of advanced engine components in order to Resduce 2040 03 Research 0603003 A 8.216 8216
Technology I'urbine Engine 03 + b B 5 ; Demand
improve the performance of turbine engines for
rotorcraft
Advanced technology demonstration of power
i o _— e N system technologies through design, fabrication, and .
ARMY Awf‘!'\(zn Advaneed Alleau\_.'c Congept evaluation of advanced engine components in order to adnes 2040 03 Research 0603003A - 23,451
T'echnology Engine 07 3 s : Demand
improve the performance of turbine engines for
rotorcraft
i i s Matures and demonstrates thermal management
Wet S ¢ Crme S :
ARMY La;‘mn‘s.‘u'u\l‘l\‘/[umtmns lhmm'l Mgt technologies for future directed energy weapons Rcdl,mc 2040 03 Research 0603004A - 7,692
Advanced Technology Integration 05A Demand
technology
i Matures and demonstrates power management
Weapons and Munitions Power Mgmt ; e e U X Reduce "
ARMY Advanced Technology Ttegration 06A technologies for future directed energy weapons Demisnd 2040 03 Research 0603004 A - 6,136
technology
Combat Vehicle and Alternative Fuels and . : ; o
ARMY Automotive Advanced Petroleum, Oil & Grund ?Lh'd" alternative, fucls-and petralewmn, gil & LorvRrsicy 2040 03 Research 0603005A - 6,315
=5 < = lubricants advanced technology development Supply
I'echnology Lubricants 51
Combat Vehicle and Altemative Fuelsand
ARMY Automotive Advanced Pcirol_cum, O‘Il & Ground .\’ChIC]C alternative fuels and petroleum, oil & Diversity 2040 03 Research 0603005A 1.100 1.927
B Lubricants STO lubricants advanced technology development Supply
T'echnology SITV
Combat Vehicle and Efficient Powertrain . B Lo
ARMY KutamotiverAdvanced Technology Ground V.t.hl(.k. l'.ﬂll‘..ll,lll ‘Pmu.rtmm T'echnology Reduce 2040 03 Reésearch 0603005A B 5321
e o Integration advanced technology development Demand
I'echnology Integration 55
Somuat Veiicls gng Effipient Fowertrain Ground vehicle Efficient Powertrain Technology Reduce
ARMY Automotive Advanced Technology . ‘ i Sy 2040 03 Research 0603005A 5,000 19.793
il P e P Integration advanced technology development Demand
l'echnology Integration STO 55V
Combat Vehicle and Energy Storage - e Brerov Qtaraoe Q N
ARMY Automotive Advanced Systems Ground yehicle Encrgy Storage Systems advanced Reics 2040 03 Research 0603005A - 3.200
o technology Development Demand
I'echnology Development 57
. . Energy Storage
Combat Vehicle and T
5 J Systems Ground vehicle Energy Storage Systems advanced Reduce s = %
ARMY Aulm'qmwt. Advanced Development STO technology Development Demand 2040 03 Research 0603005A 404 2,534
TI'echnology
571V
Combiat Yetlicleand Eneggilgrtgagc Ground vehicle Energy Storage Systems advanced Reduce
ARMY | Automotive Advanced Y ISy HARE DY 4 2040 03 Rescarch | 0603005A 1,059 4359
- Development STO technology Development Demand
Technology
STIV
; ; Energy Storage
Combat Vehicle and = . .
2 o Systems Ground vehicle Energy Storage Systems advanced Reduce -
ARMY Aulou‘r!olwt Advanced Development STO technology Development Demand 2040 03 Research 0603005A 1,463 5,334
I'echnology 57V
Combat Vehicle and Ground Vehicle APU G RS X .
ARMY | Automotive Advanced | System Development | Oround Vehicle APU Systet advanoed technology Redue 2040 03 | Rescarch | 0603005A 1,389 7,687
e = Development Demand
I'echnology 58
Combat Vehicle and Ground Vehicle APU RS R i .
ARMY Automotive Advanced System Development Graund VehigleAk l{ S‘yhl:.m :Jdvanccd technology gfduccd 2040 03 Rescarch 0603005A 1,707 6,142
Technology 58] Development cman
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This project matures and demonstrates advanced
Combat Vehicle and High Voltage Power mobility and electric technologies for advanced Reduce
ARMY Automotive Advanced Generation propulsion, power, and electrical components and 2040 03 Research 0603005A - 2,895
pis ) : ; B Demand
T'echnology Development 59 subsystems to enable lightweight, agile, deployable,
fuel efficient, and survivable ground vehicles
X6 il Peawer This project matures and demonstrates advanced
Combat Vehicle and & Gencr:ﬁion mobility and electric technologies for advanced Rslas
ARMY Automotive Advanced . propulsion, power, and electrical components and i 2040 03 Rescarch 0603005A 2,909 11,810
s Development STO g : : : Demand
I'echnology subsystems to enable lightweight, agile, deployable,
591V ‘ : : ;
fuel efficient, and survivable ground vehicles
Combat Vehicle and Hybrid / High Power sy e i
ARMY Automotive Advanced Vehicle Evaluations Hybrid / High Power grou_nd Vehicle technology Reduce 2040 03 Research 0603005A ) 2444
38 Evaluations Demand
I'echnology 60
Combat Vehicle and Hybrid / High Power Vo S g G i
ARMY | Automotive Advanced | Vehicle Evaluations | T1ybrid/ High Power ground Vehicle technology Rerduce 2040 03 | Rescarch | 0603005A 1,299 1,666
. s Evaluations Demand
T'echnology STO 601V
Combat Vehicle and Hybrid / High Power . o o R
ARMY Automotive Advanced Vehicle Evaluations bighridd High-Fower °muf1d Vehicletechnology Brduse 2040 03 Research 0603005A 193 2,626
it . Evaluations Demand
I'cchnology STO 60V
Combat Vehicle and High Performance Reduce
ARMY Automotive Advanced Track Development Ground vehicle high performance track development [)" d 2040 03 Research 0603005A - 2,042
Technology 61 cman
Combat Vehicle and High Performance Rediie
ARMY Automotive Advanced Track Development Ground vehicle high performance track development D:|11m:j 2040 03 Research 0603005A 2,000 7,002
Technology 611
This project matures and demonstrates advanced
: i Advanced 5 - o
Combat Vchicle and D — mobility and clectric technologies for advanced Radiics
ARMY Automotive Advanced P ; propulsion, power, and electrical components and = 2040 03 Research 0603005A 2,731 11,841
o Development (Ride g ow . ; : Demand
l'echnology - subsystems Lo enable lightweight, agile, deployable,
& Handling) 62 : R . e
fuel efficient, and survivable ground vehicles
Advanced This project matures and demonstrates advanced
Combat Vehicle and Suspension mobility and electric technologies for advanced Rédiics
ARMY Automotive Advanced Development (Ride propulsion, power, and electrical components and D:m'md 2040 03 Research 0603005A 273 680
Technology & Handling) STO subsystems to enable lightweight, agile, deployable, ‘
62V fuel efficient, and survivable ground vehicles
. . This project matures and demonstrates advanced
- . Integration of = : :
Combat Vehicle and K ilanoed Amors mobility and electric technologies for advanced Reduce
ARMY Automotive Advanced ¢ y propulsion, power, and electrical components and cdue 2040 03 Rescarch 0603005A - 4,839
i and Energy Weapons A0 : : 5 Demand
I'echnology 65 subsystems to enable lightweight, agile, deployable,
fuel efficient, and survivable ground vehicles
; . This project matures and demonstrates advanced
~ : Integration of s . ;
Combat Vehicle and Advancsd AFars mobility and electric technologies for advanced Resdiics
ARMY Automotive Advanced - . propulsion, power, and ¢lectrical components and 2040 03 Rescarch 0603005A 599 1,191
&= and Energy Weapons TEPRE : ; 3 Demand
T'echnology 651 subsystems to enable lightweight, agile, deployable,
fuel efficient, and survivable ground vehicles
- This project matures and demonstrates advanced
Combat Vehicle and A dv-mgcc —— mobility and electric technologies for advanced Rediice
ARMY Automotive Advanced 4 S propulsion, power, and electrical components and 2040 03 Research 0603005A 3,224 16,723
- and Energy Weapons ; . ) Demand
T'echnology i subsystems to enable lightweight, agile, deployable,
STO 651V e 4 el
fuel efficient, and survivable ground vehicles
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Powertrain/Ener This project matures and demonstrates advanced
Combat Vehicle and Sloraoc/S‘urvivabﬁi); mobility and electric technologies for advanced Rediics
ARMY Automotive Advanced = Ly propulsion, power, and electrical components and > 2040 03 Rescarch 0603005A 6,000 22518
S Demonstrator STO N ; : i Demand
I'echnology - subsystems to enable lightweight, agile, deployable,
DTAV : : : :
fuel efficient, and survivable ground vehicles
This project matures and demonstrates advanced
Combat Vehicle and Powertrain/Encrgy mobility and electric technologies for advanced Rediice
ARMY Automotive Advanced | Storage/Survivability propulsion, power, and clectrical components and 2040 03 Research 0603005A 5,000 32,704
; : i : Demand
Technology Demonstrator DTAZ subsystems to enable lightweight, agile, deployable,
fuel efficient, and survivable ground vehicles
Sormat Ysisleard Vichicla Blactanics Ground vehicle electronics architecture and standards Reduce
ARMY Automotive Advanced Architecture and Frassh 2040 03 Research 0603005A 1.342 9,551
: : advanced development Demand
T'echnology Standards 15
Combat Vehicle and Vehicle Electronics ; TSP SN Y - .
ARMY | Automotive Advanced |  Architecture and | Orund vehicle electronics architecture and standards | Reduce 2040 03 | Rescarch | 0603005A 810 5,192
i i advanced development Demand
I'echnology Standards 151
Combating Terrorism, . i s . . .
ARMY Technology AVPTA AVP Conducts Ground Vehicle Power Technology efforts Reduce 2040 03 Research 0603125A 5.162 26.628
with DoE Demand
Development
Powertrain/Ener This project matures and demonstrates advanced
Combating Terrorism, Sloraoc/Surviv'\hi%i}; ) mobility and electric technologies for advanced Pk
ARMY Technology B LY propulsion, power, and electrical components and 2040 03 Research 0603125A 831 4,403
Technology STO : p B Demand
Development subsystems to enable lightweight, agile, deployable,
DRLV : g i 5
fuel efficient, and survivable ground vehicles
This project matures and demonstrates advanced
Combating Terrorism, Powertrain/Energy mobility and clectric technologies for advanced Rithiics
ARMY Technology Storage/Survivability propulsion, power, and electrical components and 1):111-111(] 2040 03 Research 0603125A 2,169 14,169
Development Technology DRLZ subsystems to enable lightweight, agile, deployable, *
fuel efficient, and survivable ground vehicles
This item represents funding that is set aside to
= A implement initiatives that are currently unidentified .
Navy o l [.(JNA}.‘.L).[‘[ ENSE Future Initiatives but will be developed from the Broad Agency i 4557N 02 Research 0408042N = 8.211
SEALIFT FUND I S A Demand
Announcement and Energy Initiative Studies and
Development
Implementation of automating plant control systems,
matching plant generation to demand, and using
Variable Air Volume design; HVAC&R plants can be
made cfficient through a range of conditions and still
i3 FENSE S retain the full maximum capacity. Examples of N
Mavy: | DAIIGNALDEFENSE || HYACER Effiziency initiatives include T-AKE Intelligent HVAC, basdge 4557N 02 Dircct | 0408042N 3,635 14,207
SEALIFT FUND Improvement : : : : . Demand
Endocube and the implementation of intelligent
HVAC on other ship classes. Combined with same
"HVAC&R Efficiency Improvement" BA Code 04,
projected to save approximately 376,000 barrels of
fuel from FY2010-2020
The Shipboard Incentivized Energy Conservation
: Program (i-ENCON) provides ships with operational
Shipboard o S Tl ; 3 v
Hull, Mechanical & Incentivized Energy teahniguas toreduoe m."' cons_umpt'non. Baval Ses. Reduce
Navy e Ee s el Systems Command provides ships with the necessary 1804 04 Direct 0708017N 578 2,989
Electrical Support Conservation < ; ; Demand
training, tools and guidance that helps to increase
Program - - 2
ships' underway operating hours for improved flect
readiness
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Navy

OE Program Title

NATIONAL DEFENSE
SEALIFT FUND

OE Initiative Title

Improved Metering
and Monitoring

OFE Project Description

Installation of fuel meters and shore power meters.
This fuel metering technology corrects for density,
technology, and air entrainment and can thereby
measures flow to an accuracy of around 0.01% error.
A Shore Power Monitor stores energy and power
quality data including cumulative kWh, peaks, and
several power quality metrics. The compiled data
enables MSC to monitor and manage shore power
usage and implement appropriate energy conservation
measures. The combination of these meters will feed
into an Energy Dashboard that will be used to
monitor real time energy usage, which will enable
ship operators to make operational changes that
decrease overall energy usage

OFE

Objectives

Reduce
Demand

BA
Code

OFE

Investment

Indirect

Element

0408042N

Y 2016
{S Thousands)

2,665

EYDP

{8 Thousands)

3.151

Navy

NATIONAL DEFENSE
SEALIFT FUND

Lighting Upgrades

Upgrade currently installed lighting with newer
technologies to increase energy efficiency. Initiatives
include using T8 fluorescent bulbs, Light Emitting
Diode (LED) technology, installing light switches and
intelligent lighting technology such as motion and
occupancy sensors. Projected to save approximately
170,000 barrels of fuel from FY 2010-2020

Reduce
Demand

4557N

02

Direct

0408042N

216

2,386

Navy

Advance Surface
Machinery Sys

Advanced Power
Generation Module
& Non Energy
Related Efforts
incorrectly tagged in
PBIS

Advanced gas turbine to provide better fuel
efficiency, meet requirements for advanced sensors
and future weapons, reduce weight, and lower life
cycle costs. Potentially, DDG-51 Flight III ships
could be forward fit with three GTG rather than four.
Supported initiatives include evaluating other
opportunities for Gas Turbine Efficiency Upgrades.
This Initiative also includes Non-Energy related
efforts that are currently tagged crroncously as
Energy in PBIS

Reduce
Demand

1319

04

Research

0603573N

4,500

Navy

Surface Combatant
Maintenance &
Modernization

Bow Bulb
Optimization

Bow bulb optimization modifies the shape of the bow
bulb by adding an appendage above the sonar dome
on DDG class ships. This appendage reduces hull
wave drag without increasing hull resistance,
impinging on sonar operations or reducing
maneuverability

Reduce
Demand

1810

01

Direct

0204228N

1.401

14,701

Navy

Amphib Maintenance &
Modernization

Directional Stability

Installation of two medium sized fixed fins will
improve directional stability and could reduce power
up to 13% and increase fuel efficiency by 3%

Reduce
Demand

1804

0l

Direct

0204411N

1,100

1,100

Navy

ENERGY
CONSERVATION

Electrical Systems

This project will be utilized to identify and perform
land based and shipboard testing of ship clectrical
system improvements to reduce energy consumption

Reduce
Demand

1319

04

Research

0603724N

8.191

Navy

NATIONAL DEFENSE
SEALIFT FUND

Policy Guidance &
Development and

Training & Incentive

Program

Implementing class-wide or flect-wide policy that can
result in more efficient ship operation. Integrating
energy cfficiency training into existing Civilian
Mariner Engineering Officer (CMEQ) Training
program Implementing an incentive program to
incentivize efficient ship operation and the generation
of energy conservation initiatives. Combined with
same "Policy Guidance & Development and Training
& Incentive Program” BA Code 04, projected to save
approximately 10,000 barrels of fuel from
Y 2010-FY20

Future
Force

4557N

02

Direct

0408042N

27

138

37




Navy

Ol Program Title

NATIONAL DEFENSE
SEALIFT FUND

OE Initiative Title

Pump & Motor
Efficiency
Improvements

OFE Project Desceription
Implementing the use of variable speed technology to
increase the efficiency of existing pumps and motors
to better match actual demand. Also installing newer,
more efficient pump and motor options. Combined
with same "Pump & Motor Efficiency Improvements"
BA Code 04, projected to save approximately
126,000 barrels of fuel from FY 2010-2020

0] 3

Objectives

Reduce
Demand

Treasury

Cade

4557N

02

OF

Investment

Direct

Program
Element

0408042N

Y 2016
(8 Thousands)

1,088

FYDP

(3 Thousands)

4,742

Navy

ENERGY
CONSERVATION

Energy Monitoring &
Assessment

This project area will focus on methods of capturing
and displaying energy related data to shipboard
personnel as actionable information for ships force to
employ energy conservation measures underway and
in port as mission requirements permit

Reduce
Demand

1319

04

Direct

0603724N

6,039

13,156

Navy

Advance Surface
Machinery Sys

Energy Storage &
Non Energy Related
Efforts incorrectly
tagged in PBIS

ESO assumes responsibility for developing Next
Generation Integrated Power System (NGIPS)
technology aboard Navy Ships to provide smaller,
simpler, more affordable, and more capable power
systems. Supported initiatives include Energy
Storage for Stable Backup Power (SBP). This
Initiative also includes Non-Energy related efforts
that are currently tagged erroneously as Energy in
PBIS

Reduce
Demand

1319

04

Research

0603573N

5.100

18,100

Navy

NATIONAL DEFENSE

SEALIFT FUND

Route Planning &
Optimization

Implementing route planning programs, such as the
Replenishment At Sea Planner (RASP), that can
improve MSC's scheduling of ships between ports
and underway combatant customer ships, thereby
reducing fuel consumption. Once underway, ship
optimization tools can be used to optimize the ship's
equipment to further reduce fuel consumption.
Combined with same "Route Planning &
Optimization" BA Code 04, projected to save
approximately 297,000 barrels of fuel from FY10-
FY20

Reduce
Demand

455N

02

Direct

0408042N

706

4,041

Navy

NATIONAL DEFENSE

SEALIFT FUND

Auditing, Modeling
& Savings Analysis

Operational Logistics (OPLOG) R&D with Military
Sealift Command (MSC) will manage and conduct
energy audits to analyze energy usage onboard ships,
facilitate and optimize energy reduction methods, and
analyze the alternatives to reduce energy costs. This
data will feed into the ENCON Calibrated Baseline
Model for each ship class. Once calibrated through
audit data input, the model serves as an accurate and
flexible tool to generate baseline energy usage
profiles for various missions, load-outs, arca or
operations, and operating conditions. Projected to
save approximately 18,000 barrels of fuel from
FY 2010-2020

Future
Force

4557N

04

Research

0408042N

1,542

6,981

Navy

ENERGY
CONSERVATION

Hull Husbandry

This project will be utilized to identify and evaluate
new underwater hull coating systems and underwater
hull cleaning and maintenance techniques to reduce
hydrodynamic drag on the hull and thereby increase
fuel efficiency

Reduce
Demand

1319

04

Direct

0603724N

700

38




ORG

OF Program Title

Ol Initiative Title

OFE Project Description:

This project area will accomplish development,
modeling, laboratory and Fleet testing of ship

OF

Objectives

Inyestment

Program
Element

Y 2016
{S Thousinds)

FYDP
(8 Thousands)

Navy COI\II.:ir;{'E:‘.rt’?A"(FEON Hull Hydrodynamics modifications to propellers such as fouling release g;ii;: 1319 04 Direct 0603724N 879 4,879
’ coatings and/or hull appendages to determine overall
mission and cost effectiveness of these improvements
This project will be utilized to accomplish prototype
} ENERGY development, land and shipboard testing to determine Reduce - .
Navy CONSERVATION HVAC cost cffectiveness of improvements aimed at more Demand e o Direst Qglsisan 2,360 2,850
efficient climate control of shipboard spaces
Naval Surface Warfare Center Carderock Division's
(NSWCCD) Energy Conservation (ENCON) Broad
. Energy Conservation A_gc(]jlcyt/\nnm?cemenl EjBAA) is intended to solicit Red
: EFENSE - industry, academia, and government agencices to educe - -
Navy SEALIFT FUND E;?l?)iri%;?:{l discover new, cost-effective, and innovative ways of Demand 4557N 04 Research 0408042N 2775 16,441
using energy through new equipment or technology.
Projected to save approximately 94,000 barrels of
fuel from FY 2010-2020
= e Energy Initiative Researching, identifying, and developing energy e
Navy NA‘;;S\TG}E'?’(J]NLSSL Studies and saving initiatives to the point where they can be Ilj{x:(:il'll‘:tl 4557N 04 Research 0408042N 1,727 11,348
s Development directly applied to ship-based environments )
Complete Machinery Software System (MCS)
integration development. Completion of Factory
Acceptance Test (FAT), environmental qualification
testing (EQT) and performance testing in Land Based
: Ship Contract Hybrid Electric Drive Engineering Site (LBES). Complete Integrated Reduce 2
hawy Desigm’?ivc Fire T&E yImplcmcula!ion Logistgics Supé)ort (ILS) ccrziﬁcalio]:]s and sth design Demand Ll 03 Dirct Qatd367N 422 11,149
development. Commencement, completion, delivery
and installation of Low Rate Initial Production
(LRIP) units to achieve fuel efficiency and increase
on-station time
Funds HED shipsets to include the propulsion motors,
motor drives and the associated controls, interfaces,
; Hybrid Electric Drive Hybrid Electric Drive and mounting equipment that will be required to Reduce - _
ol (HED) Implementation | install the HED on DDG $1 Class Ships. This budget | Demand 514 4 Dhregt | OTIBOLH 32,906 200,485
supports HED installation on DDG 51 Class in-
service ships (backfit) beginning in FY 2016
Testing and prototyping the application of
i . commercially available hull coatings to better match e
Nayy | DT S ERE Hull Coatings hull coating to ship OPSTEMPO. The goal is to Feetluse 455N | 04 Direct | 0408042N 150 351
SEALIFT F : . : ; 4 Demand
prevent biofouling so that propulsive efficiency is
maximized
The LM2500 R&D Program will modify the engine
controller; reduce leak paths in the LM2500
Surface Combatant S compressor; reduce flow losses in the air intake and —
Navy Maintenance & 1'1}42500 EIE_CI,U"‘Y exhaust ducts; improve hot section; improve depot Reduce 1810 01 Indirect 0204228N - 4,825
.y mplementation i o ; Demand
Modernization repair standards; investigate energy recovery
strategies and automate gas turbine on-line water
wash
ENERGY Maritime Energy This supports overall FRRDP execution and currently Reduce
Moy CONSERVATION Efficiency R&D unidentificd projects in the out-years of the FYDP Demand 1319 o1 Research 0603724N B 40,098
This project area will accomplish development,
ENERGY Power Generation laboratory and Fleet testing to determine overall Reduce
Nayy CONSERVATION and Storage mission and cost effectiveness of improved power Demand 1300 L Research 0603724N B 635

generation and storage technologics
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Navy

OF Program Title

Amphib Maintenance &
Modernization

OE Initiative Fitle

Propeller Coatings

QF Projeet Deseription

An casy-release propeller coating system allows
amphibious ships with long pier-side periods to shed
propeller bio-fouling once underway. This technology
is currently achieving fuel savings for MSC ships and
the commercial shipping industry

OF

Ohjectives

Reduce
Demand

Treasury

Code

1804

BA
Code

01

OE

Investment

Direct

Progr
Eleme

0204411N

Y 2016
(S Thousands)

160

FYbp

(8 Thousands)

160

Navy

ENERGY
CONSERVATION

Propulsion Systems

This project will be utilized to identify requirements
and perform land based and shipboard testing of ship
propulsion system improvements on Gas Turbine,
Steam, and Diesel Engine systems to reduce overall
fuel consumption and lower maintenance costs

Reduce
Demand

1319

04

Rescarch

0603724N

8.252

Navy

NATIONAL DEFENSE
SEALIFT FUND

HVAC&R Efficiency
Improvement

Design and research of ways of automating plant
control systems, matching plant generation to
demand, and using Variable Air Volume design;
HVAC&R plants can be made efficient through a
range of conditions and still retain the full maximum
capacity. Examples of HVAC&R initiatives include
T-AKE Intelligent HVAC, Endocube and the
implementation of intelligent HVAC on other ship
classes. Combined with same "HVAC&R Efficiency
Improvement" BA Code 02, projected to save
approximately 376,000 barrels of fuel from FY10-
FY20

Reduce
Demand

4557N

04

Direct

0408042N

771

3,710

Navy

Surface Combatant
Maintenance &
Modernization

Solid State Lighting

Replacement of existing incandescent lighting
fixtures on surface combatants with LED lights that
will increase efficiency and operate for a much longer
service life

Reduce
Demand

1810

01

Direct

0204228N

2,920

18,052

Navy

Amphib Maintenance &
Modernization

Solid State Lighting

Replacement of existing incandescent lighting
fixtures on amphibious ships with LED lights that
will increase efficiency and operate for a much longer
service life

Reduce
Demand

1810

01

Dircct

0204411N

3.767

3.767

Navy

ENERGY
CONSERVATION

Thermal
Management

This project will be utilized to identify and evaluate
potential uses for Thermal Management techniques
designed to reduce overall shipboard heat generation
and reduce the shipboard electrical demand on HVAC
systems

Reduce
Demand

1319

04

Direct

0603724N

2,993

Navy

Surface Combatant
Maintenance &
Modernization

Thermal
Management Control
System (TMCS)

Utilizing a centralized control system, which gathers
information compartment by compartment and
provides the appropriate conditioning for the
compartment, the TMCS could determine the
required number and location of AC plants best able
to cool the area

Reduce
Demand

1810

01

Direct

0204228N

11,656

39,827

Navy

Surface Combatant
Maintenance &
Modernization

‘Triton Fuel Penalty
Tool

This initiative will develop, install, and optimize a
system capable of reporting in real time when a ship’s
powering condition has degraded due to increased
drag from biofouling. The system will provide data
to the Energy Dashboard to report the fuel penalty
produced by hull and propeller fouling, ata
confidence level of 95%. Understanding of the
fouling condition could influence cleaning frequency
and increase efficiency

Reduce
Demand

1810

01

Direct

0204228N

4,880

40




Navy

QF Program Title

Amphib Maintenance &
Modernization

OE Initiative Title

Variable Speed Drive
(VSD)
Port Use Fan (PUF)

OF Project Description

Modermnization of the operation of the PUF provides
ships a reliable alternative to operating the FDBs
while in-port steaming. This modification will
facilitate the use of the PUF with a variable speed
drive (VSD) to throttle the speed of the PUF as
needed to provide proper combustion air while
keeping the PUF vanes wide open. This modification
will greatly improve efficiency and reduce fuel
consumption while steaming in port

Reduce
Demand

Treasury

Code

1804

BA
Code

01

Investment

Indirect

Element

0204411N

EY 2016
(S Thousands)

640

FYDP
(8 Thousands)

640

Navy

Surface Combatant
Maintenance &
Modernization

Variable Speed Drive
(VSD)
Collective Protection
System (CPS)

This system uses an efficient variable speed drive in

the CPS to reduce energy consumption by allowing

the system to operate in states other than fully on or
off

Reduce
Demand

1810

0l

Indirect

0204228N

4417

19,807

Navy

NATIONAL DEFENSE
SEALIFT FUND

Improved Metering
and Monitoring

Design of work packages for fuel meters and shore
power meters. This fuel metering technology corrects
for density, technology, and air entrainment and can
thereby measures flow to an accuracy of around
0.01% error. A Shore Power Monitor stores energy
and power quality data including cumulative kWh,
peaks, and several power quality metrics. The
compiled data enables MSC to monitor and manage
shore power usage and implement appropriate energy
conservation measures. The combination of these
meters will feed into an Energy Dashboard used to
monitor real time energy usage, which will enable
ship operators to make operational changes that
decrease overall energy usage

Reduce
Demand

04

Indirect

0408042N

308

1.044

Navy

NATIONAL DEFENSE
SEALIFT FUND

Policy Guidance &
Development and
Training & Incentive
Program

Developing class-wide or flect-wide policy that can
result in more efficient ship operation. Integrating
energy efficiency training into existing Civilian
Mariner Engineering Officer (CMEO) Training
program. Developing an incentive program to
incentivize efficient ship operation and the generation
of energy conservation initiatives. Combined with
same "Policy Guidance & Development and Training
& Incentive Program" BA Code 02, projected to save
approximately 10,000 barrels of fuel from
FY 2010-2020.

Future
Force

04

Direct

0408042N

Navy

Surface Combatant
Maintenance &
Modernization

Shipboard Energy
Dashboard

Energy Dashboard uses the Integrated Condition
Assessment System (ICAS) to collect data from
shipboard equipment. It includes the Fuel
Management System (FMS), which assists pre-
underway planning by recommending cfficient
equipment lineups. Energy Dashboard calculates and
instantly displays daily energy consumption rates

Reduce
Demand

1810

01

Direct

0204228N

612

5.496
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Y 2016 EYDP
(S Thousands)

OF Program
(S Thousands)

(0] Treasury
Objectives Code Investment Element

OF Initiative Title OF Project Description
Developing route planning programs, such as the
Replenishment At Sea Planner (RASP), that can
improve MSC's scheduling of ships between ports
and underway combatant customer ships, thereby
reducing fuel consumption. Once underway, ship -
Reduce | ysson | o4

optimization tools can be used to optimize the ship's
: 2 R~ . Demand
equipment to further reduce fuel consumption.
Combined with same "Route Planning &
Optimization" BA Code 02, projected to save
approximately 297,000 barrels of fuel from
FY 2010-2020
Develop. implement and sustain Aircraft Energy
Conservation Program Office to identify. validate,
disseminate, and incentivize energy conservation best Reduce
; o A : 1319 04
practices within the Naval Aviation community. Demand
Targets include culture, fueling, mission planning,
and maintenance
Augmented-pilot flight control mode for integration
into F/A-18E/FF and EA-18G
Reduce pilot workload and simplify the carrier
Aircraft Energy _ landing task via advanced ﬂigh_l controls and Relice
Navy Conservati = F/A-18 Magic Carpet enhanced pilot cucing. Increase pilot performance . 1319 04
onservation = - : . X : s Demand
and pilot/ship safety, reduce requirement for Field
Carrier Landing Practice between 25%-50%.
Potential fuel savings: 1-2 M gallons / year. N9§
funding available FY 2016+,
'-35 program seeks to validate 10-25% potential fuel
savings through advanced (light management system
capabilities:

OF Program Title

2,121

Direct 0408042N 441

Route Planning &

NATIONAL DEFENSE
Optimization

Navy SEALIFT FUND

1,242 6.156

Direct 0603724N

Aircraft Energy = SR
Ravy Conservation AP ERIZCIN

Direct 0603724N 17.200 35,100

1.) Mission Segment Fuel Savings (Optimum
15,631

Aircraft Energy i F-35 Advanced Launch &‘R(_:covg‘y Proﬁlgs, Cominuou_s Decent Rediica
Navy FT—_Co Flight Mmmgcnwnl Approach, Cruise-Climb, Optimized Holding Pattern, Dérisnd 1319 04
System ete.)
2.) Total Mission Fuel Minimization (In-flight

Trajectory Optimization,
Required Navigation Performance)

Direct 0603724N -

3.) Reclamation of Airspace Inefficiencies
F-35 Trim- F-35 program secks to leverage F/A-18 Trim-
Aircraft Energy e Optimizing Flight Control investments to achieve a Reduce oo
Optimizing Flight 1.8% reduction in surface control drag (15 nm Demand B1g o Piszct Sebe ) s

Navy :
Conservation
Control e R
mission radius improvement)
This initiative will optimize the fuel efficiency of the

F-35 air vehicle by optimizing the amount of preflight
- — checks that can be performed using the power
Aircraft Energy E-33 Bmatt Star_l Thermal Management System (PTMS) vice the main Reduce
Energy Conservation . s o . . 1319 04
engine. Validation testing will ensure that there are Demand

Navy .
Conservation
Mode : 5
ode no adverse impacts to any of the aircraft subsystems.
These technologies will be forward fit in F-35 Block

4B (2022) and beyond

Direct 0603724N 2,566 13.619
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OE Program Title

OFE Initiative Title

OF Project Description

Treasury

BA

OFE

Program

FYDP

Objectives

Code

Code

Investment

Element

(S Thousands)

This initiative will optimize the fuel efficiency of the
F-35 engine with various technologies, including
Advanced Compressor Technology, Optimized
- . Turbine Cooling, Advanced Turbine Clearance
ﬂ E a2 - > & i o N .
Navy i P35 Engine Control, and Fuel Burn Optimized Control Mode. Reluss 1319 04 Direet | 0603724N 18,143 22,138
onservation Efficiency — . . b arie . Demand
I'hese technologies will be forward fit in F-35 Block
4B (2022) and beyond with the potential to be retrofit
into existing systems during planned depot
maintenance
The aircraft energy conservation RDTEN project
identifies, evaluates, validates, and advocates for
i Aircraft Energy New Opportunity implementation of energy savings initiatives for Reduce s
Navy Conservation Studies legacy aircraft by engaging technical experts from Demand 1ale o Regearch | DRUBZ2SN ) B0
across Naval aviation, other services, allies, industry,
and academia
By optimizing aircraft trim configuration across a
variety of flight conditions, a control algorithm
Aircraft Enera F/A-18 Trim- developed by NASA Dryden was able to reduce F/A- Rediice
Navy CIey Optimizing Flight 18A fuel consumption by 3.5% across three test 1319 04 Direct 0603724N 2,004 7.158
Conservation ; . : : : : Demand
Control flights without negatively impacting transient
performance. Technology transition efforts are
focused on the F/A-18 E/F and E/A-18 G
The Navy Aviation Simulator Master Plan (NASMP)
. . identified capability (fidelity) and capacity upgrades —
Navy C°;“‘Ji°“m°c;‘:”p Simulator Upgrades | required to maximize T&R simulation for F/A-ISE/E, | S€0Ue¢ 1506 07 Indirect | 0804743N 79,303 400,511
UL EA-18G, and MH-60R/S aircraft given fiscal,
technological, and minimum flight time limitations
This program develops technical data through the
Alternative Fuels execution of laboratory, component, engine, fuel
Navy Mobility Fuels Ic;t‘angl sy‘s‘lcn}, and weapon system tests, which cvalual_es the Diversify 1319 04 Research 0603724N 12,509 62.629
Qualification effects of changes in fuel chemistry and properties on Supply
Program the performance and reliability of Naval ship, aircraft.
and fuel distribution systems
Studies microbial physiology mechanisms that
Synthetic Bioloay for mediate clectro synthesis (usc of clectrical current as
Defense Research oy 7 gy an clectron donor for metabolic processes) and novel Diversify -
Navy e Sensing & Energy ; : : X ;: s ; 1319 01 Rescarch 0601153N 300 1,500
Sciences Preidiiitioi bioengineering tools and strategies for enabling Supply
microbes to detect and produce physical and/or
chemical signals
Elucidate/optimize marine microbes and mechanisms
T Microbial and responsible for electron transfer to anodes (in Diversif
Navy : 5 Biomolecular Fuel sediments) and cathodes (in overlying water) and Sty 1319 01 Rescarch 0601153N 500 500
Sciences - . A z Supply
Cell configure electronics to allow practical powering of
low-power devices
Accelerate the adoption of biofuels and blended
3 - logistic fuels by supporting Navy certification e
Navy Dcﬂ.nsn‘: Reseaech Naval Future Fuels process, and understand and mitigate the impact of Dlvm”) 1319 01 Rescarch 0601 153N 769 4,017
Sciences B : s Supply
emerging fuels on naval power systems and
operations
5 ) Conduct fundamental rescarch to identify and
Defense Research Pamer-and Boergy investigate suitable materials for energy storage (e.g Diversify
Navy : Materials Research - = Gl S D 5 1319 01 Research 0601153N 1,234 6,488
Sciences i : advanced polymer, composite dielectric [ilm, multi- Supply
Chemical Dynamics 5 :
layer glass-ceramic composite).
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ORG

OF Program Title

O Initiative Title

OFE Project Description

OE
Ohjectives

Cade

Treasury

Code

OF

Investment

Program
Element

FY 2016
(S Thousands)

YDP
(S Thousands)

Déferise Research Heat Transfer & Fundamental studies and physics-based models of Reduce
Navy P Thermal evaporative cooling, including heat transfer and 1319 0l Research 0601153N 1,636 9,123
Sciences : {1 ) Demand
Management Science critical heat flux.
Power and Energy Conduct fundamental research to identify and
Defense Research Materials Research - investigate suitable materials for energy storage (e.g. Diversify s .
Wy Sciences Electrochemical advanced polymer, composite dielectric film, multi- Supply 1319 ol Risedreh gee1TeN 000 10,566
Materials S&T layer glass-ceramic composite).
Defense Research Provide design tools for high performance, efficient, Reduce
Navy S;:icnccs‘ Ship Hydrodynamics | low signature hull forms and propulsors and optimize Dirmgid 1319 01 Research 0601153N 2,100 10,500
) integration of the hull-propulsor as a system, i
The Propulsion focus arca of the Sea-Based Aviation
National Naval Responsibility will provide innovative
Defense Research Propulsion Basic research and technology in propulsion, power, and Reduce
¢ x 0 g T esed 2 3
Navy Sciences Research thermal management-related fields including Energy- Demand i3 i REseRich 0601153N 2,130 9.501
Efficient Processes and Subsystems for future Naval
Aviation needs
Power and Energy Conduct fundamental research to identify and
) Defense Research Materials Research - investigate suitable materials for energy storage (e.g. Diversify . =
Navy Sciences Functional Polymeric advanced polymer, composite dielectric film, multi- Supply 1382 u Research Genllasi 2230 1,724
Materials layer glass-ceramic composite)
Explore design concepts for advanced power
e Lo distribution, including multifunctional power —
Navy D"tu‘"’tf Restarch I)lslr[buhonfc_‘ontrol controllers, electronic decoupling concepts, adaptive Beduce 1319 01 Rescarch 0601 153N 2,325 12,096
Sciences of Power Science . A Demand
and reconfigurable power technology, and high power
switching and pulse forming networks.
Understand fundamental chemistry, physics and the
effects of scale. Develop novel materials and
Defense Research Encrgy Storage and architectures for energy storage and novel materials Reduce 5
avy . ! . esearc 2 2
Navy Sciences Power Management to cnable energy transformation processes. Synthesis Demand 1312 ol Reseaeh BefIasN A1 12,348
of novel polymer and composite diclectric materials
and optimization of discharge rates
Energy Efficiency &
Alternative Energy
Force Protection Technologies - Develop and demonstrate novel power generation, Reduce -
avy : . 22 s s z \_‘ .l | 2
Naw Applied Research Energy Efficiency & energy storage and efficiency technologies Demand 1319 02 Research ORI 500 S
Maintenance
Synergies
Explore design concepts for advanced power
N N - Next Generation distribution, including multifunctional power
Force Protection ; ; : Reduce
Navy : Integrated Power controllers, electronic decoupling concepts, adaptive 1319 02 Rescarch 0602123N 933 4.618
Applied Research S A ; Demand
System and reconfigurable power technology, and high power
switching and pulse forming networks
O ——— IX:E?::NIE‘CE:;L? Improve the photovoltaic device and system L
- S[Ticienc 10 Ao o el "\ Q 25¢1]
Navy Agiplied Riesedrch Technologies - efficiency for lightweight, !O\TV cost Photovoltaic (PV) — 1319 02 Research 0602123N 1,000 5,000
; power systems
Photovoltaics
Force Protection l:rlzgr?;:;l?:g:::,& Develop and demonstrate hydrogen powered fuel Diversify
Navy ores o -nergy cells for small Unmanned Aerial Vehicles (UAVs) to s Lk 1319 02 Research 0602123N 1,000 5,000
Applied Research I'echnologies - i Supply
: address size, performance and endurance
Unmanned Systems
O —- r:;i%ﬁdlf]ﬁc;f:gg,& Determine the viability of alternative fuels derived Diversif
Navy oree ce . . gy from biomass and waste sources for naval gas turbine bkl 1319 02 Rescarch 0602123N 2,000 10,000
Applied Research I'echnologics - o e e Supply
Biofiucls and diescl engine operations
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OF Program Title

OF Initiative Title

OFE Project Description

OF

Objectives

Treasury
Code

BA
Code

OE

Investment

Program
Element

EFY 2016
(S Thaousands)

FYDP

(8 Thousands)

Force Protection Provide design tools for high performance, efficient, Rediiice
Navy . o Ship Hydrodynamics | low signature hull forms and propulsors and optimize . 1319 02 Research 0602123N 2,064 11,408
Applied Rescarch : : Demand ’
integration of the hull-propulsor as a system
Accelerate the adoption of biofuels and blended
5 e logistic fuels by supporting Navy certification s
Navy b th'_umn Naval Future Fuels process, and understand and mitigate the impact of i 1319 02 Research 0602123N 2,500 12,500
Applied Research ST S Supply :
emerging fuels on naval power systems and
operations
The Propulsion focus area of the Sea-Based Aviation
National Naval Responsibility will provide innovative
. Force Protection Propulsion Applicd rescarch and technology in propulsion, power, and Reduce
Navy Applied Rescarch Research thermal management-related fields including Energy Demand 1318 02 Beseurel Qoa1230 4250 18,611
Efficient Processes and Subsystems for future Naval
Aviation needs
Enerey 1'_.1T|c1_?ncy o Investigate, develop and/or evaluate and demonstrate
Force Protection AdlBaLive Enlecgy alternative energy and energy efficiency technologies: Reduce
avy ; gies - it = B 2 5
Navy Applied Research T?CIIII‘?[.()”‘LS . and support STEM and Veteran/Wounded Warrior Demand 19 ¢ Resedich fo021 230 6.839 39,120
Sustainability/Outrea : ;
ch energy education pilot program
Sea-Based Aviation NNR applied rescarch efforts in
; Force Protection ~ Design, materials selection, fabrication, inspection Reduce -
hiety Applied Rescarch Platioms and maintenance related to air-vehicle structures Demand 1315 02 Regearch 0602123N 8,478 42,983
research
Electric Ship A consortium of virtually linked academic institutions
Force Protection Research & with hardware-in-the-loop capability coupled with Reduce s -
HNavy Applied Research Development physics based models for system design, testing, and Demand ka1 o Besearch O02125M to,129 53,660
Consortium validation.
Studies microbial physiology mechanisms that
Synthetic Biology f mediate electro synthesis (use of ¢lectrical current as
Warfighter Sustainment | © 3;mu._l|c. &l‘;.oby 9T 1 an electron donor for metabolic processes) and novel Diversify
£ : N ne - i 5 i % ; ki 2
Ravy Applied Research ensing & Lnergy bioengineering tools and strategies for enabling Supply 1319 0 Reseirch 0602236N 150 750
Production ;e .
microbes to detect and produce physical and/or
chemical signals,
Elucidate/optimize marine microbes and mechanisms
Werkiahiter Sustiiimieit Bio centric responsible for electron transfer to anodes (in Diversify
Navy dA lglicd lRlc‘s- T“‘g]"n Technology - sediments) and cathodes (in overlying water) and S:: ‘1 ¥ 1319 02 Research 0602236N 750 2,750
pp AeAr Microbial Fuel Cell configure clectronics to allow practical powering of SHUPRLY
low-power devices.
. Undersea Warlare USW Power & Develop and demonstrate high speed, long endurance Reduce .
Dy Applied Research Energy undersea weapons Demand 121 2 Resedich GRIZTAIN 1,200 6,000
: Long Duration ; w
Undersea Warfare == = Develop high endurance power and air-independent Reduce ;
Navy Applied Reseiirch Unman\:’l;ltlii‘lzjlsdcrsca propalsion far UUVs; o — 1319 02 Research 0602747N 4,100 4,100
Buture: Maval Corrosion Resistant An integrated system that provides corrosion Reduce
Navy Cnpab];l;tslcc;;";]ppilcd Surf‘ac(tl:TLr(/L";\l:ncnl protection and fouling control, and threat detection. Demand 1312 2 Bpsearch Go02730nt 210 210
Future Naval Renewable Thermal 3-5 kW tactical deployable thermal engine capable of Reduce
Navy Capabilities Applied Engine.(FNC) ) utilizing existing and alternative fucls, and [)cm'm:i 1319 02 Research 0602750N 513 513
Research = concentrated solar thermal encrgy )

45




OF Program Title

Future Naval

OF Initiative Title

High Power Solid
State Circuit

QFE Project Description

Develop and demonstrate high speed, medium

Objectives

Treasury

Code

OF
Inyestment

Program
Element

EY 2016
(8 Thounsands)

EYDP
(8 Thousands)

Navy Capabilities Applied Prg;;i:ﬁﬂ;z; [;ci)]\;er voltage direct current circuit breakers for ship power lglc;iul‘;:l 1319 02 Research 0602750N 2,675 5.175
Research % distribution system )
Energy Storage
(FNC)
Eitore Naval i Independent | sorage souton for ndersea | Redice
Navy Capabilitics Applied Propulsion System ‘ 2k . EY AU ARG S S 1319 02 Research 0602750N 712 712
5 vehicles to support long complex multi-mission Demand
Research (FNC) 2
scenarios
Identify and mature critical, relevant
Foree Protection Naval Variable Cycle variable/adaptive cycle system technologies for the Reduce
: : : ; 2 sei 9 31,1
ey Advanced Technology Engine Technology next generation carrier-based aircraft that combine Demand 1319 03 Reseeh RAGR12AN e 159
high performance with fuel efficiency.
FunusTiaval Corrosion Resistant
Navy Capabilities Advanced iiefae Treatia An 1‘mcgratcd sxslem that provides corrosion Reduce 1319 03 Researdh 0603673N 841 841
Technology (FNC) protection and fouling control, and threat detection. Demand
Development
Snturs aveal Develop a pitch-adapting composite submarine
FARE ;. < o =] o >
Navy | Copabilities Advanced | Advanced Material | oner i o flexible tip for pitch adaptation, and |  Reduee 1319 03 | Rescarch | 0603673N 200 200
Technology Propeller (FNC) oy ko s Demand
blade-to-hub joint for modularity and replaceability.
Development
High Power Solid
e StatE Cornit Develop and demonstrate high speed, medium
Navy Capal')rllmcs suvand Prol‘c.ctton for Eomer voltage direct current circuit breakers for ship power Beiluce 1319 03 Research 0603673N 2,125 8,675
echnology Distribution and T ER Demand
- distribution system
Development Energy Storage
(FNO)
Future Naval . .
S . - R 3-5 kW tactical deployable thermal engine capable of S
Navy Capd?.mm'b Advanged Rm."w('.'lb[" 'l.'hu:nml utilizing existing and alternative fuels, and Ruh.“l 1319 03 Research 0603673N 2,054 2,054
T'echnology Engine (FNC) T +d solar the N Demand
Development concentrated solar thermal energy
Future Naval . Develop and demonstrate a long endurance, scalable
Capabilitics Advanced Airlodependeot air ind dent energy storage solution for undersea Reduce
Navy pabt Propulsion System et .Cpc!] cr. energy storage ! ) e ) b 1319 03 Research 0603673N 2.849 2.849
Technology (FNC) vehicles to support long complex multi-mission Demand
Development scenarios
This initiative is a phased replacement of the existing
Generator ECU Trailer (GET). which uses
components that are less efficient than current
Expeditionary Trailer generation technology. The Expeditionary Trailer-
Items less than $5 Mounted Mounted ECU Generator (ETMEG) capability will be Reduce z :
o ; : o : 5 202 11,
Havy Million ECU/Generator a self-contained system consisting of a diesel Demand 1810 03 Indirect 0204455N Al
(ETMEG) generator and Collective Protection-approved ECU

mounted on an M-Series style single-axle trailer. By
leveraging current technology a 20% reduction from
current fuel burn rates of the GET are expected.
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Navy

OF Program Title

Construction & Maint
Equip

OEF Initiative Title

Advanced Medium
Mobile Electric
Power Sources

(AMMPS)

OF Project Description

The current legacy Tactical Quict Generators are
currently being replaced with Advanced Medium
Mobile Electric Power Sources (AMMPS). AMMPS
is a technologically advanced, third generation family
of medium power military generators (5-60 kilowatts
(kW)). AMMPS delivers 21 percent better fuel
efficiency (average across fleet) and significantly
exceeds the reliability of the second generation
generator (Tactical Quiet Generator). These are | to

| replacements with the current system.

OFE

Obhjectives

Reduce
Demand

1810

BA

Code

05

OF
Investment

Direct

Program
Element

0204455N

FY 2016
{8 Thousands)

442

EYDP
(S Thousands)

2,126

Navy

Items less than $5
Million

Environmental
Control Unit 50
(ECU50)

This initiative procures and fields next generation,
high efficiency, environmental control units (ECUs)
for the expeditionary force. ECUs used by Navy
Expeditionary Combat Command (NECC), NBG and
NSW are a significant energy consumer at forward
bases where the cost of delivered energy is among the
highest on the battleficld. Technologies pursued
through the ECU50 RDT&E initiative--energy
reduction of 50% objective to 20% threshold--will be
transitioned to this procurement program to replace
overage assets beginning in 2018 to help meet the
OPNAYV goal of 15% reduction in operational energy
consumption.

Reduce
Demand

1810

05

Direct

0204455N

9,000

Navy

Items less than $5
Million

Expeditionary Power
Integration and
Control (EPIC)

Power generation and distribution at the Navy's
expeditionary camps is distributed, redundant, and
inefficient. This initiative implements technologies
developed by the other Services in a configuration
and manner that meets the Navy's requirements to

integrate, manage, control, and distribute ¢lectric
power, with encrgy savings in excess of 50%
expected. The solution to be fielded, Expeditionary
Power Integration and Control (EPIC), will provide
an autonomous capability to intelligently intcgrate
and control multiple generators of varying size
through phase balancing, monitoring and metering;
load shedding and load adjustment; provide
uninterrupted power while power generation is
secured; and accept and control input from optional
renewable power generation sub-systems.

Reduce
Demand

1810

Direct

0204455N

20,340

Navy

Items less than $5
Million

Improved
Environmental
Control Unit (IECU)

Replacement of Environmental Control Units (ECUs)
with units that incorporate variable speed fan drives
and multi-frequency drive components which are
~20% more energy cfficient.

Reduce
Demand

1810

Indirect

0204455N

73

Navy

Combat Support Forces

LED Lights

This initiative is to integrate more efficient lighting
into newly designed facilities for the NECC
Enterprise Tactical Command and Control (NETC2)
system. The initiative replaces traditional
incandescent bulbs with LED fixtures and leverages
RDT&L efforts already undertaken by the Army.

Reduce
Demand

1804

01

Direct

0204455N

500

500
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Navy

OFE Program Title

Combat Support Forces

OF Initiative Title

Solar Shades
(ULCANS/ARCAS)

OF Project Description
This initiative is to procure and field solar shades for
soft-walled shelters used in expeditionary tent camps.
In extensive testing performed by the Army and Air
Force, shades reduced the solar load on the skin of
shelters by up to 80%, improving energy cfficiency
by 25%. Shades alrcady exist in the expeditionary
tent camps; however, they've been primarily
employed for camouflage capability vice for energy
savings. This initiative increases the density of asscts
across the TOAs and will contribute to the OPNAV
goal of 15% reduction in operational energy.

OFE

Objectives

Reduce
Demand

Treasury

Code

1804

01

10]0°
Investment

Direct

Program
Element

0204455N

FY 2016
(S Thousands)

2,000

EXDP
{8 Thousands)

2,000

Navy

Combat Support Forces

Energy Efficient
Liners

This initiative is to outfit existing soft-walled shelters
used in expeditionary tent camps with energy
efficient liners. The existing, uninsulated shelters
drive energy consumption at forward bases where the
cost of delivered energy is among the highest on the
battlefield. The liners improve the R factor of the
shelter, improving the energy cfficiency of the shelter
by approximately 21% based on extensive testing
performed by Army Force Sustainment Systems.

Reduce
Demand

1804

01

Indirect

0204455N

2,500

5,000

Navy

Facilities Improvement

Environmental
Control Unit 50
(ECUS50)

This initiative matures high efficiency environmental
control unit (ECU) technologics from Technology
Readiness Level 6 to TRL 7/8 to support phased
replacement of expeditionary ECUs, which are a
significant energy consumer at forward bases where
the cost of delivered energy is among the highest on
the battlefield. To dramatically increase ECU
efficiency (50% objective/20% threshold), NAVFAC,
OPNAV N45E and DOL's Advanced Research
Projects Agency (ARPA-E) jointly developed a
proposal to leverage ARPA-E's Program for Building
Energy Efficiency Through Innovative
Thermodevices. The proposal was funded by OSD
OEPP and the project is on track to deliver two
promising technologies for transition to this initiative
(Sterling cycle and generator waste heat recovery),
and a third, less-developed technology
(dehumidification) has been identified for further
development either by OEPP or ONR.

Reduce
Demand

1319

04

Direct

0603725N

3.497

5493

USMC

Advanced Power
Sources

SPACES. GREENS,
RPAs

Advanced Power Sources is a family of small power
devices to provide portable electric power for legacy
and future weapons, optics, sensors, medical,
intelligence and communications systems. The
FFamily consists of multiple suites, to include: Family
of USMC Standard Power Supplies, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Diversify
Supply

1106

0l

Direct

0203761
M

1,858
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ORG

OF Initiative Title

OF

BA

(8]0

Y 2016

NDP

USMC

OFE Program Title

Advanced Power
Sources

SPACES. GREENS,
RPAs

OF Project Description

Advanced Power Sources is a family of small power
devices to provide portable electric power for legacy
and future weapons, optics, sensors, medical,
intelligence and communications systems. The
Family consists of multiple suites, to include: Family
of USMC Standard Power Supplies, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Ohjectives

Diversify
Supply

1109

Code

06

Investment

Direct

0206211
M

(S Thousands)

12,311

(S Thousands)

53,160

USMC

Advanced Power
Sources

SPACES. GREENS,
RPAs

Advanced Power Sources is a family of small power
devices to provide portable electric power for legacy
and future weapons, optics, sensors, medical,
intelligence and communications systems. The
Family consists of multiple suites, to include: Family
of USMC Standard Power Supplies, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Diversify
Supply

1109

06

Direct

0502511
M

2.244

11,131

UsMC

Advanced Power
Sources

SPACES. GREENS,

RPAs

Advanced Power Sources is a family of small power
devices to provide portable electric power for legacy
and future weapons, optics, sensors, medical,
intelligence and communications systems. The
Family consists of multiple suites, to include: Family
of USMC Standard Power Supplics, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Diversify
Supply

1106

01

Direct

0206624
M
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OFE Program Title

OE Initiative Title

OFE Project Description

OE

Treasury

BA

OF

Program

Y 2016

FYDP

USMC

Advanced Power
Sources

Next Generation
SPACES, GREENS

Advanced Power Sources is a family of small power
devices to provide portable electric power for legacy
and future weapons, optics, sensors, medical,
intelligence, and communications systems. The
Family consists of multiple suites, to include: Family
of USMC Standard Power Supplies, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Objectives

Diversify
Supply

Code

1319

Code

07

Investment

Direct

Element

0206624
M

(5 Thousands)

846

(5 Thousands)

7.367

USMC

Advanced Power
Sources

SPACES. GREENS,
RPAs

Advanced Power Sources is a family of small power
devices to provide portable clectric power for legacy
and future weapons, optics, sensors, medical,
intelligence, and communications systems. The
Family consists of multiple suites, to include: Family
of USMC Standard Power Supplies, Family of Radio
Power Adaptors, Battery Management and
Sustainment Systems, Communications / Electronics
batteries, Lead acid batteries Battery Chargers and
Analyzers, Solar and Renewable Energy Systems,
Mobile Electric Hybrid Power Systems (MEHPS),
Emerging requirements that involve standardizations,
and Naval Lithium Battery Safety Program
management.

Diversify
Supply

1106

03

Direct

0804771
M

102

530

USMC

Advanced Technology
Demo

Energy Efficient
Processors/Sensors,
Scalable High-
Efficiency Fuel Cells,
Water Purification
and Desalinization,
Advanced Vehicle
Transmissions and
Power plants

Tactical Sensor: Solar Powered Image Exploring
Sensor (SPIES): Development of ground sensors
capable of running advanced signal processing
algorithms on batter power by leveraging advances in
massively parallel processors. Nano-Composite
Electrodes for SOFC: High Efficiency electrodes for
Fuel Cells, Intelligent Small Unit Power: Hybrid
generator for small units (3kW), Mobile Solar Power:
Flexible high-efficiency photovoltaics, UV-LED
Water Purifier: Water disinfection using UV-LEDs,
Hybrid Adsorption Water Pre-treatment system:
Elimination of biofouling on water filter surfaces by
using Aluminum Oxide particle deposition, High
output Piezoelectrics: High-efficiency piezoelectrics
using novel materials for energy scavenging,
Thermoacoustic Generator/Heat Pump: High-
efficiency energy generation using thermoacoustics,
First Response Freshwater Purifier: Energy-efficient
desalination, NanoRad Power Pack: Packaging of an
Alpha-cmitter with a Uranium oxide semiconductor
to produce extremely energy-dense storage.
Continuously Variable Transmission: Provide a
lighter, smaller, and more efficient advanced
transmission for Marine Corps amphibious and land
platforms in the medium to heavy weight class.

Reduce
Demand

1319

03

Research

0603640
M

7.900

47922
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ORG

OQFE Program Title

OF Initiative Title

OFE Project Description

OFE

Treasury

OF

Program

12016

FYDP

Precision Fires and
MEMS, Energy
Efficient
Processors/Sensors,
Opportune Lift
Optimization and

On-board/Off-board WAAS Data Conditioning and
Alerting: Development of a power efficient airborne
processor capable of running scene understanding and
trackers without reducing operational range. Hybrid

Multi-Fuel Power Generator: Waste-to-Energy
system for expeditionary forces, JP-8 Fuel Cell:

Objectives

Reduce

Cade

Investment

Element

0602131

(S Thousands)

(3 Thousands)

UsMC AppliedKessarch Autonomous Scalable high-efficiency fuel cell running on JP-8, Demand 1319 e Resenrch M 2,630 13,068
Resupply and Vortex Desalination: Novel desalination mechanism
Material Handling, that uses a low-pressure vortex to evaporate
Energy Scavenging, freshwater from a salinated supply. Reduce fuel
Water Desalination, consumption of the marine Corps' MTVR flect by at
Fuel Efficiency least 15%.
. - The Combat Operations Center provides the N
USMC Cogzil?([gglg;ms Cogl_bnall_?([;..‘fgg?ns necessary infrastructure for a scalable transportable Il)h‘.duccz] 1106 01 Indirect 020&626 1,500 7,500
ph Command and Control Capability. Smalk
Family includes ECUs. Portfolio is
i s i Improved horizontal/vertical configured MC Standard air .
ysme | Eevienwmental Conbml Environmental | conditioners. ECUs range It 9,000 to 120,000 BTU peice 1319 07 | Indirect | 0206624 204 2,098
Fquigment Control Units for 50/60/400H7. EECU provides ~17% increased erman M
cfficiency across the portfolio of systems.
Family includes ECUs. Portfolio is
5 . Improved horizontal/vertical configured MC Standard air Ny E
ggpge | Beewnmental Conol Environmental conditioners. ECUs range fr 9,000 to 120,000 BTUs |  Reduce 1109 06 Indirect | 0206315 . 1711
Equipment Control Units for 50/60/400HZ. EECU provides ~17% increased | Demand M
efficiency across the portfolio of systems.
Family includes ECUs. Portfolio is horizontal/vertical
= Improved configured MC Standard air conditioners. ECUs
usmc | Fnvironmental Control Enyironmenta range fr 9,000 to 120,000 BTUs for 50/60/400HZ. peduse, 1106 01 Indirect | 0206624 55 314
Equprient Control Units EECU provides ~17% increased efficiency across the Liewtitn M
portfolio of systems.
Family includes ECUs. Portfolio is horizontal/vertical
Eiwirsninisntal Ceritiol Improved configured MC Standard air conditioners, ECUs Reduce 0502514
USMC ’ Equipment Environmental range r 9,000 to 120,000 BTUs for 50/60/400HZ. Cxesiriil 1109 06 Indirect M 95 7.776
Control Units EECU provides ~17% increased efficiency across the
portfolio of systems.
’ Semi-Annual process to evaluate and deploy
T Experimental technologies to support Marine Corps Expeditionary .
usmc | Expeditionary Energy |k \uard Operational Energy Strategy goals of increased combat Future 1319 07 Direct Q296313 2257 11,268
Otfice Base (ExFOB) effectiveness and reduced dependence on liquid Fance M
logistics on the battlefield.
USMC Senior Official for Operational Energy, Plans
< cm s o and Programs. Tasked by CMC to analyze, develop, .
UsMC L-xpedmon:\ry Energy LXPCdmm.‘f“y and direct the Marine Corps' energy strategy in order F}:lure 1106 04 Direct 0902435 3.429 17,611
Office Energy Office S 0 : s . Force M
to optimize expeditionary capabilities across all
Warfighting functions.
. Family of fShc'Ilcrs and [S::llrzrsl‘z:]ﬂ:;’gr R&D for future shcl}cr systems and USMC lighting Reduce 1319 07 Direct 0206623 181 1.097
Shelter Equipment solution of the future. Demand M
upgrades
Combining proven technologies in a novel way,
SR B S E program seeks to provide an I'TV-towable, V-22/CH- P
USMC Futures Directorate “’.i;.:ﬁ[;h(:ﬁ:;;irl)rv 53/C130 transportable, Mobile Hybrid Power source Dé:;::;:y 1319 03 Research 060&640 470 8635

that can use multiple fuel types to provide quict
sustained power
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USMC

OFE Program Title

LAV Modification and
Sustainment

OF Initiative Title

Mobility &
Obsolescence
Program (MOB)

OFE Project Description

Replace the obsolete Full-Up Power pack with a
smaller, more efficient off-the-shelf unit

OF

Ohbjectives

Reduce
Demand

Treasury
Code

1109

06

1010/
Investment

Direct

Program
Element

0206211
M

N7 2016
(S Thousands)

FYDP
(S Thousands)

45,190

UsSMC

Medium Tactical
Vehicle Replacement
(MTVR)

Fuel Efficient MTVR
FNC Transition

Through analysis, modeling and simulation, hardware
development, integration, test, and evaluation, the
Fuel Efficient Medium Tactical Vehicle Replacement
(MTVR) FNC program will select, bench test, and
integrate a suite of affordable fuel efficiency enabler

Reduce
Demand

1106

01

Direct

0702808
M

1,998

5,139

USMC

Medium Tactical
Vehicle Replacement
(MTVR)

Fuel Efficient MTVR
FNC Transition

Through analysis, modeling and simulation, hardware
development, integration, test, and cvaluation, the
Fuel Efficient Medium Tactical Vehicle Replacement
(MTVR) FNC program will select, bench test, and
integrate a suite of affordable fuel efficiency enabler

Reduce
Demand

1319

07

Direct

0206624
M

2,892

5.090

USMC

Medium Tactical
Vehicle Replacement
(MTVR)

Fuel Efficient MTVR
FNC Transition

Through analysis, modeling and simulation, hardware
development, integration, test, and evaluation, the
Fuel Efficient Medium Tactical Vehicle Replacement
(MTVR) FNC program will select, bench test, and
integrate a suite of affordable fuel efficiency enablers

Reduce
Demand

1109

Direct

0206315
M

USMC

Mobile Power
Equipment

Advance Mobile
Medium Power
Sources

The Family of Mobile Power Equipment is a family-
of-systems to continuously procure, update, and
replenish approximately 19,000 items of Mobile

Tactical Power Generation and Distribution
Equipment to include the AMMPS system, and 22
different TAMCNSs. The Family of Mobile Electric

Power Equipment consists of skid and trailer mounted

tactical generators ranging from 2 to 200 kilowatts,
Mobile Electric Power Distribution Systems,
Floodlight Sets, Load Banks and Electrician’s Tool
Kits. This equipment is procured & fielded to provide
electricity on the battleficld. Combat, combat support
& combat service support units all require tactical
power to operate weapons systems, C41 systems,
medical & messing facilitics, environmental control
equipment, and water purification systems.

Reduce
Demand

1109

06

Direct

0206315
M

745

27,300

UsMcC

Mobile Power
Equipment

Advance Mobile
Medium Power
Sources

The Family of Mobile Power Equipment is a family-
of-systems to continuously procure, update, and
replenish approximately 19,000 items of Mobile

Tactical Power Generation & Distribution Equipment
to include the AMMPS system, and 22 different
TAMCNSs. The Family of Mobile Electric Power

Equipment consists of skid & trailer mounted tactical

generators ranging from 2 to 200 kilowatts, Mobile

Electric Power Distribution Systems, Floodlight Sets,

Load Banks and Electrician's Tool Kits. This
equipment is procured & fielded to provide electricity
on the battlefield. Combat, combat support & combat

service support units all require tactical power to
operate weapons systems, C41 systems, medical &
messing facilities, environmental control equipment,
and water purification systems.

Reduce
Demand

1106

01

Dircct

0206624
M

101

52




ORG

OF Program Title

OE Initiative Title

OFE Project Deseription

0] %

Obhjectives

Treasury

Cade

BA
Code

OF

Investment

Progriaim
Element

FY 2016
(S Thousands)

FYDP

(S Thousands)

The Family of Mobile Power Equipment is a family-
of-systems to continuously procure, update, and
replenish approximately 19,000 items of Mobile
Tactical Power Generation & Distribution Equipment
to include 22 different TAMCNs. The Family of
Mobile Electric Power Equipment consists of skid &
o i trailer mounted tactical generators ranging from 2 to
— Mobile Power e o 200 kilowatts, Mobile Electric Power Distribution Reduce . 0206624 A
¢ Equipment Mgd.mm Bover Systems, Floodlight Sets, Load Banks and Demand 1319 o7 Birect M = 0
Sources = £ b e < &
Electrician's Tool Kits. This equipment is procured
and fielded to provide electricity on the battlefield.
Combat, combat support and combat service support
units all require tactical power to operate weapons
systems, C41 systems, medical & messing facilities,
environmental control equipment, and water
purification systems.
N . . . To develop new methods to slit and store hydrogen, S
USAF DHRE Rl Bioenergy and |\ 002 into fuels using solar energy and to produce | DIVl 3600 01 | Research | 0601102F 780 4,020
ciences Biofuels Research Ly . o L Supply
hydrogen with photosynthetic molecules
Dynamic Data
b Driven Applications Optimizing efficiency through computational data
USATF Dcluls‘f,‘Rt‘,fcarch Systems (formerly decisions with regard to which data to absorb, when it l{?ducc 3600 01 Rescarch 0601102F 780 4,020
agienges Computational should be absorbed, and how it should be absorbed. Demand
Intelligence)
) - Novel Po_vycr .and Delcr.minc il carbqu nanostructures may lcnfl to the Ridiice
USAF Shisioe Energy Efficient discovery of highly efficient photovoltaics, - 3600 01 Research 0601102F 4.900 25.100
Sciences ; - Demand
Systems thermoclectrics, and new super conductors
. Defense Research Fuel Chemistry and To develop detailed and reduced mechanisms for the Diversify e .
USAI Sciences Combustion M&S combustion of surrogates of petroleum fuels Supply} 8600 o Restart RULIOEE 420 2,455
University Research Novel Power and D_evclup carbon nanostructures for new logic gates, Diversify
USAF Initiati Energy Efficient highly efficient photovoltaics, thermoelectrics, and i ) 3600 01 Research 06011031 4,500 12,000
nitiative Siste - Supply
Systems fuel cells
- University Research Fuel Chemistry and To develop detailed and reduced mechanisms for the Diversif 5 .
USAl Initiative Combustion M&S combustion of surrogates of petroleum fuels Supplyy 4600 ol Raseareh feolledt 1,500 3,625
2700 Deg F SiC-SiC Develop and predict behavior and life of SiC/SiC Reduce
USAF Materials Composites for Hot ceramic disk composites for ADVENT and HEETE e 3600 02 Research 0602102F 4,263 14,705
Turbines engine demonstrators e
. . Flexible Materials & | Develop new materials and architectures for advanced Reduce ) .
USAF Materials Devices enery and power devices Demand 3600 02 Research 0602102F 2,335 11,882
. Advanced Materials for Next Generation Demonstrate improved alloys, process and life Reduce I . n
i Weapon Systems Turbine Engine Disk prediction methods for engine disks Demand <l e tResearch eb12] H16 17,670
Integrated
. . Computational Accelerate materials design/development/test cycle Diversif 3
USAF Materials Mcl‘l’m e for enery effici egm aircmf{’ desit Y Supp!yy 3600 02 Research | 0602102F 7,686 9,339
Composite Materials
. Aerospace Vehicle Legacy Fleet Energy Develop fuel burn reduction technologies for the Reduce .
geat Technologies Efficiency legacy and future fleets Demand Sotl gz Bepedian 0a02201F 274 B4
Highly Efficient o B s . N
USAF | Aerospace Propulsion | Embedded Turbine mh‘:";l‘g e gﬂ;ﬂp‘gl‘ﬁl‘:‘g"ﬂi’é:‘ﬂ:‘r,‘l’;gf‘iffr';nge L'){fi‘;‘:a 3600 02 | Research | 0602203F 1,209 1,209
Engine (HEETE) e w
Adaptive Engine
: N ; Technology Mature ADVENT technologies and accelerate EMD Reduce N 5 -
USAF ARG Sl Development with preliminary design and risk reduction Demand A600 u2 Research Gote20at 18 S18
(AETD)
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OF Program Title

OF Initiative Title

QF Project Description

OF

‘Freasury

OFE

Program

FY 2016

FYDP

Develop 10X propulsion capability for small engines

Objectives

Code

Investment

Element

(S Thousands)

{S Thousands)

USAF Aerospace Propulsion l;fﬂc;cnl‘_Smal‘l Scale that increase thrust to weight and decrease specific Biure 3600 02 Research 0602203F 3,100 13,900
Propulsion (ESSP) f : Demand
uel consumption
Integrated Vehicle Develop an integrated suite of efficient, mission Reduce
USAF Aerospace Propulsion Energy Tech adaptive, robust clectrical and thermal management D 3600 02 Rescarch 0602203F 3,799 8,752
s ; cmand
(INVENT) systems to reduce aircraft energy demand
USAF Aerospace Propulsion Fuel f’fsscssn'lcnt and E\faltlatc ﬂdVi!l]CCd fuels for pcrformam':c, - Diversify 3600 02 Research 0602203F 5.036 26.137
Evaluation environmental impact and system operations Supply
Acrospace Technology s B . o E e ia e
USAF | DevelopmenyDemonstr | ¥ ¢ leet Encrgy Demonstrate ”“""?‘;“’d""r"ys- process and life feduce 3600 03 | Research | 0603211F 1,600 2.688
ation :ficiency prediction methods for engine disks Deman
i 2700 Deg F SiC-SiC BT e e I
USAF Advanced Materials for Composites for Hot Dcmonsl-mt'c. SIC/S l(; ccramlc_dlsk comp'omc..s ‘Eor Reduce 3600 03 Research 0603112F 4516 12,824
Weapon Systems Turbines ADVENT and HEETE engine demonstrators Demand
Acrospace Technology Light Weight and Demonstrate light weight composite structures to Wi
USAF Development/Demonstr | Advanced Composite reduce weight, manufacturing cost, and are air Deml:de 3600 03 Research 0603211F 1,300 2,200
ation Structures worthiness certifiable
USAF Acrojspacci’ropulsmn Fuel PtSSCSSI].‘Jcnl and Dcmnnsqule fuels for r?crfonnancc, {_:nVlronmcnlal Diversity 3600 0 Research 06032165 2286 11,659
and Power Technology Evaluation impact, and system operations Supply
. Integrated Vehicle et . R
USAF Acro)spacc_!.’ropulsmn Encrgy Tech D‘cmonhtrdlu‘ a.dvanced aircraft subsystcu‘n Reduce 3600 03 Fssie 0603216F 2,690 2,690
and Power Technology (INVENT) components for on-demand subsystems Demand
Adaptive Engine
. Acrospace Propulsion Technology Mature ADVENT Technologies and accelerate EMD Reduce . - -
USAL and Power Technology Development with preliminary design and risk reduction Demand 3508 a3 REpeaich Gguaelol Pt oA
(AETD)
Learning
management tech. for
- . distributed mission T . IS N
USAE llumar! Effectiveness operations and live Develop and dLIl!OIl.sll'dlL interactive toolset for live Reduce 3600 03 Bsearel 06034561 3.200 23.800
Applied Rescarch : virtual training Demand
virtual and
constructive
operations
Procured COTS Mission Indexed Flying (MIF)
- - software for KC-10 and KC-135 fleets to use inflight N
USAF AMCE;TEMM & MlI:T',li?‘n l(mj;';;d to reduce fuel consumption by flying at optimum 11){‘1?11;::;1 3400 02 Research 0401840F 36 150
" ying altitudes and speeds; also procured for C-17 and C-5 ¢
flects using TWCF funds
CFM Propulsion Upgrade Program (C-PUP) inserts
KC-135 Engine modern technology into F-108 engine. Initiative will Rediie
USAF KC-135s o & change/upgrade the high pressure (HP) turbine 3400 02 Research 0401218F 24,800 50,400
Upgrades L = x Demand
nozzle, turbine shroud assembly. turbine blades, and
compressor blades/vanes
USAF [,)U.mmﬂm Informahmf Robus‘l i'md SERUS Attack resistant and energy efficient processor oduce 3600 02 Rescarch 0602788F 4,466 22,514
Sciences and Methods Systems Demand
i Dominant Information Agile Intelligent o . - Reduce :
USAI et e G et Systems Energy efficient, multifunction processing Désand 3600 02 Research 06027881 3,566 20,905
— Dominant Information Agile Intelligent I — — . Reduce - " -
USAL Soistices and Methsds Systems Energy efficient, multifunction processing Dismstid 3600 03 Research 06037881 611 3.875
USAF SAF/IEN Funding SA['III):ZJTE:::“‘%'C Develop policy and framework to support OE I;‘g:::: 3400 04 Direct 0905015F 1.478 6,960
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ORG

OF Program Title

Adaptive Engine

QFE Project Description

OF

Obhjectives

(010
Investment

Program
Element

Y2016
(8 Thousans)

EYDP
(5 Thousands)

Technology
; Development Mature adaptive engine technologies to TRL 7 for Reduce <
USAF Al P G ; : . : esee 3
erospace Propulsion (AETD) and future intogration and flight Demand 3600 04 Research 0604858F 75,153 2,088,213
Adaptive Engine
Transition Program
Develop Tools to apply Air Force Damage Tolerance
Acrospace Vehicle Composite Methods to Composite Structures. Develop Life Reduce .
AF - S e cres R o eses 8
us Technologies Certification Prediction Tools for Composite Airframes. Tools to Demand 2600 & Resedreh Lz 8048 31,58
understand critical design data earlier
. Next Generation Develop enhanced systems capability by dramatically
A ¢ Vehicle s ; . : ; educe
USAF easpies Veels Mobility Advanced increasing reach, effectiveness, and responsiveness Reduce 3600 02 Research 0602201F 1.841 15,592
Technologies at Demand
Structures for legacy and future mobility A/C
Surfing Aircrafi T n ; .
: i Fly aircraft in formation, autonomously, at sale
Acrospace Vehicle wortices for Eniercy distances to save ene like migratory birds Reduce
USAF i (SAVE) Formation ANCES 10 save encrgy, [INe migratory birds. cduce 3600 02 Research | 0602201F 250 1,255
Technologies Flight Advanced Application is C-17A (existing hardware enables Demand
& E software only solution only)
Technology
; Acrospace Vcehicle Legacy Fleet Energy Develop fuel burn reduction technologies for legacy Reduce : &
USAF ; : = : esed 3
Technologies Efficiency and future transport/tanker aircraft Demand SE80 0 Reend gsualt L2 %327
X . . : Develop enhanced systems capability by dramatically =
USAF Ac}'pspacc thlclc leat Ger]c_rauon increasing reach, effectiveness, and responsiveness Reduce 3600 02 Rescarch 0602201F 7,323 51.878
p
l'echnologies Mobility : 4 2 X Demand
for legacy and future mobility A/C
Surfing Aircraft I . . .
. - Fly aircraft in formation, autonomously, at safe
Aerospace Vehicle Vortioes for Encrgy distances, to save energy, like migratory birds Reduce
USAF : ($AVE) Formation g B Foly ) 3600 02 Research 0602201F 550 850
Technologies Flisht Advanced Application is C-17A (existing hardware enables Demand
Lol software only solution only)
Technology
Power Management Improved stability, efficiency, and protection for Reduce
USAF Aerospace Propulsion and Distribution current and future electrical power systems, including I)'urmtd 3600 02 Rescarch 0602203F 5.867 33,257
Product Area wider temperature tolerance e
N s Aircralt Energy Develop safe, compact, high-power energy storage Reduce — . <
HSAF Aerospae Rrpuleion Storage Product Area for small UAS to large aircraft. Demand 4600 % esEach Dpeaga! Hi3 A0.628
Aircraft Thermal Fundamental and applied thermal acquisition, Redlice
USAF Aerospace Propulsion Systems Product transport, rejection and storage R&D to address D "'m':llltd 3600 02 Research 0602203F 8.012 25,309
Area current and future aircraft performance limitations LI
Electro-Mechanical Technologies to improve the size, weight, and energy Reduce
USAF Aerospace Propulsion Power Systems efficiency of electro-mechanical energy transfer D _L“md 3600 02 Research 0602203F 4,183 25,880
Product Arca processes. e
Address the Air Force need to assess military air
, Computational platform capabilitics through the creation of a Reduce =
e P A : . - = 3 3 esearc 2203F
Lsak Aeraapace Propulsion Engineering validated, integrated, dynamical, tip-to-tail modeling Demand S 02 Research 06022031 3,774 15,828
capability
Develop Tools to apply Air Force Damage Tolerance
: : Composite Methods to Composite Structures. Develop Life Reduce . . s .
Ak srerafi:sustainment Certification Prediction Tools for Composite Airframes. Tools to Demand 3600 03 Rl Ll it 3reH8
understand critical design data earlier
Acrospace Technology Next Generation Demonstrate light weight composite structures to fedyus
USAF Development/Demonstr ’ o reduce weight, manufacturing cost, and are air o 3600 03 Research 0603211F 5419 48.114
Mobility & £ Demand

ation

worthiness certifiable
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OF Program Title

OF Initiative Title

QF Project Description

0]

Objectives

BA

Caode

Ok
Investment

FY 2016
(S Thousands)

EXDP
(S Thousands)

SUFg Aurcrun Fly aircraft in formation, autonomously, at safe
Acrospace Technology Vortices for Energy di);{'mc N SIVE B !‘I'k g my’ Bisdc. Redics
USAF | Development/Demonstr | ($AVE) Formation ances Lo save Energy, HKe migratory birds. 3600 03 Research | 0603211F 1,639 2328
: s Application is C-17A (existing hardware enables Demand
ation Flight Advanced :
T software only solution only)
I'echnology
Acrospace Technology Power Managsement Improved stability, efficiency, and protection for Reduce
USAF Development/Demonstr  CTREE] current and future electrical power systems, including 3600 03 Research 0603216F 624 12,942
: and Distribution - Demand
ation wider temperature tolerance
Acerospace Technology Aircraft Thermal Fundamental and applied thermal acquisition, Reduce
USAF Development/Demonstr Systems Product transport, rejection and storage R&D to address Demiani 3600 03 Research 0603216F 1,495 6.026
ation Area current and future aircraft performance limitations
Ll L fie iy W ropild e, o e el |  Reties
USAF | Development/Demonstr | INVENT Spiral 11 Or 8 (WY INTCTales Propulsion, power, and terma - 3600 03 Research | 0603216F . 22.206
ation management system that enables next generation Demand
game changing high power demand capabilities
Acrospace Technology e o Technologies to improve the size, weight, and energy
USAF Development/Demonstr LIL,CHO'M.LChdmwl cfficiency of electro-mechanical energy transfer eduge 3600 03 Research 0603216F 1,559 4,240
. Power Systems Demand
ation processes
USAF Materials Effsint rmilsion | 20 C P RewamicHalsand architsctures for advanced | Reduce 3600 03 | Research | 0603112F - 9.868
energy and power devices Demand
Innovative Products and Exﬁrféy_lf.m_c;fn?yl& Alt _El'lf.rg?’ll_,{[:"f‘f"“gs‘ p-rlograrll (tF;RP) slugpc:nst d Diversifs
DLA Services for DLA SHMAYE LICIEY SHnalYe Lnergy-Leyeonment 10-ne uce tesan IVersiy 0400 03 Research | 06037128 1,774 9,228
) I'echnologies - certification to support the addition of synthetic and Supply
Customers SR L st : 3
Alternative Fucls alternative fuels to mobility fuel specifications
BATTNET is focused on improving the supply and
reducing the cost of procured batteries used in fielded
weapon systems, such as communication radios and
Energy Efficiency & armored vehicles. Batteries exhibit dynamic
DLA Batlcr}f"thwqu A!lf.‘rllilllvc [«Tn?rgy chﬂllcngcg for l.mlitar.y logistics. BATTNET isa Diversify 0400 07 Research 07080115 2.024 10,506
(BATTNET) I'echnologies - community of practice of battery supply chain Supply
Alternative Fuels members, engineering support activities, researchers,
and users, BATTNET conducts R&D to address
sustainment gaps and bridge technical solutions into
higher MRLs for specific groups of batteries
; 5 Operational Energy
Operational Energy AL - . T .
OSD | Capability Improvement Conability praves the Depament s OF eifesliveness via Reduce 0400 03 | Research | 0604055D 37,420 199.833
Fundin Improvement targeted S&T investments Demand
- Funding (OECIF)
Operational Energy Operational Encrgy OSD Senior Officials for Operational Energy, Plans Rediite 19013880
0sD Plans and Programs Plans and Programs and Programs. Tasked to analyze, develop, and direct Demiani 0100 04 Direct 87 5,569 27.845
Office Office OEL's energy strategy ’
TOTAL 1,804,105 11,291,448
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APPENDIX E:
FISCAL YEAR 2016 FUEL BUDGET ESTIMATES

Revolving Funds, Fuel Summary ($ in Millions)

FY 2014 Price Program FY 2015 Price Program FY 2016
Actuals' Change® Change® Estimate® Change® Change’® Estimate®
Fuel $13,672.81 $+307.65 $+248.53 $14,228.9 $-1,022.01 $-223.72 $12,983.26

1 Fuel is not a separate line item in DoD budgets or execution reports. The FY 2014 Actuals column represents the cost to customers at the budgeted standard price.
2 FY estimates represent fuel funded by both base and contingency appropriations.
3 Price and program change calculated based on estimated sales at the budgeted price.

I. t rd ice Devel :

Overview: Pursuant to House Report 112-479, this information provides Congress with energy and fuel budget justification material.
DLA is the sole source fuel supplier for DoD. Fuel is purchased in real-time throughout the execution year because the DLA does not
have storage capacity to hold a year’s worth of fuel purchased in advance. It is important to note that the DoD purchases only refined
products. The cost of refined fuel products constitutes nearly 90 percent of the price the DLA charges customers, so the key to
maintaining stabilized rates in execution is the Office of Management and Budget forecast—a year in advance of the petroleum
market prices.

Protecting customer programs is a primary goal of the Working Capital Fund (WCF). Fuel market volatility is the wild card in
the WCF’s ability to budget for and customers’ ability to buy fuel at a stabilized price. Fuel price volatility can require funding
reallocations that disrupt investment programs or threaten readiness, especially when budgets are declining in real terms and funds are
increasingly limited.
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Prices: The Department sets the price of fuel to break even in the budget year by recouping the cost of refined products and the
non-product costs of terminal operations, storage, transportation, and facilities maintenance. DoD sets the standard fuel price based on
the Administration’s economic assumptions for refined petroleum products plus the non-product price of the DLA’s projected
operating costs. The following table shows the components of the standard price as developed for President’s Budget requests for FY
2014 through FY 2016.

o Standard Price Build-up FY 2016 PB Price
Breakout
FY 2015
FY 2014 PB FY 2015PB Price Change FY 2016 PB
$160.00 - = Rounding: $0.16
$140.00

= FSRM: $5.16
$120.00 - u Transportation: $4.43
$100.00 m Product Loss: $2.51
5000 1 ® Terminals: $4.23
zig:gg | = Refined Product: $122.56
$20.00 Composite Price
$0.00 ‘ $3.34 per Gallon

$152.04 $155.40 $136.92 $144.06

Price History: The refined petroleum market’s most volatile calendar years were 2008, 2009, and 2012. FY 2014 was only the
second year since FY 2004 (FY 2013 was the first) in which the Department maintained the budgeted per barrel (bbl) fuel price level
(152.04 bbl) throughout the year. Although there was no price change to customers, the Department experienced higher than expected
fuel costs. During FY 2014, the WCF lost $9.81 per barrel. The Department’s Defense-Wide WCF cash account was able to absorb
the loss without a year of execution price change.

The following chart illustrates the difficulty of setting prices that are sustainable for a full year, a year in advance of execution. The
WCTF loses cash whenever the cost of refined product (irregular line) exceeds the refined product in prices (lightest line).
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Refined Petroleum Product Volatility
Cost Per Barrel
$185 {  FY 2009
$165

FY 2010 FY 2011 FY 2012 FY 2013 FY 2014
I I

l

[
$145 |

i

|

|
" I
I
I

$125 -
$105

|
I
I
I
O

IO

K 0 S S N - L L I I
FEFE NI FENITFSNIES SIS TGS
== Budgeted Refined Product Cost «tRefined Product in Prices = Actual Refined Product Cost

Note: Refined Product Pricing reflects the change in refined product estimates based on year of execution price ghanges.
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Execution Year Adjustments: The Defense-Wide WCF cash balance is the only tool available to stabilize DoD customer rates
despite crude oil market volatility. Cash balances must be sufficient in the Defense-Wide account to absorb the impact of market
changes in the year of execution. When the market volatility exceeds the capacity of the Defense-Wide account to absorb or causes
large cash increase, the Department will seek additional funds through reprogramming or by instituting a year of execution price
change. The price change can be either an upward or downward adjustment based on market projections. A downward adjustment
will provide additional buying power to customers while an upward adjustment creates an execution year bill for customers.

On October 1, 2014, the Department implemented the President’s Budget FY 2015 price of $155.40/bbl. Due to FY 2015
decreases in refined oil products costs and the resulting effect on the Defense-Wide WCF cash balance, effective February 1, 2015, the
Department decreased the standard price of fuel by $18.48 per barrel, from $155.40 to $136.92 per barrel.

II. Future Pricing Initiatives:

The goal of the WCF and the Department is to maintain a stabilized price through the fiscal year to protect readiness and
customer programs. Recognizing the volatility in the fuel market, DoD makes every effort to accurately project fuel prices and is
seeking opportunities to stabilize the year of execution price. DoD is constantly looking at various options that range from modifying
the formula used to develop the standard price to changing the benchmark source.
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