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4.1 POWER & ENERGY

The power and energy demand on today’s battlefield 
is a daunting one.  Couple this with the challenges of 
“Lightening the Load of the MAGTF” and returning 
to our “roots” as an amphibious force, Program 
Managers find themselves with a formidable search 
for capability solutions for current and future power 
and energy demands.  

PEO LS continues to engage with ONR, Marine 
Corps Systems Command (MCSC), U.S. Army 
Research Development and Engineering Command 
(RDECOM), and with other agencies and 
technology partners to address the Marine Corps’ 
current and future power and energy challenges.  
Working in concert with the USMC Expeditionary 
Energy Office (E2O), as well as various Industry 
partners, PEO LS Program Managers and S&T 
Representatives continue to find innovative, game 
changing solutions to the critical requirement for 
power and energy across the PEO portfolio.

4.1.1 FUEL EFFICIENCY

The Challenge:  The challenge for Fuel Efficiency 
is outlined in the USMC Expeditionary Energy 
Strategy and Implementation Plan:  increase energy 
efficiency of weapons systems, platforms, vehicles, 
and equipment.  Understanding the impacts of this 
challenge, the PEO LS S&T Directorate continues 
to leverage strategic partnerships in an effort to 
bring energy efficient capabilities to the USMC 
Ground Combat Tactical Vehicle fleet.

Potential Solutions:

ONR Efforts

Fuel Efficient MTVR - Future Naval Capability 
(FNC):  The objective of the Fuel Efficient MTVR 
is to develop, optimize, integrate, and demonstrate 
at least 15% fuel efficiency improvement over 
the existing MTVR across a set of driving cycles 
representative of likely operational conditions, 
while maintaining MTVR affordability,  mobility, 
transportability  and survivability capabilities.  The 
technology assessment phase will aggressively 
pursue applicable fuel efficiency enabling 
technologies, with the goal of maximizing MTVR 
fuel efficiency.  Follow-on trade studies will identify 
fuel efficiency achievable given acquisition costs 
and ROI constraints.  

Other ONR efforts include:
•	 Future Fuel Alternatives
•	 Intelligent Small Unit Power (Micro Grids)
•	 Energy Storage Module to Reduce Fuel 

Consumption
•	 Energy Efficient Electronic Devices

“By 2025 we will deploy Marine Expeditionary Forces that can maneuver from the sea 
and sustain C4I and life support systems in place; the only liquid fuel needed will be for 
mobility systems, which will be more energy efficient than systems are today.”
-USMC Expeditionary Energy Strategy and Implementation Plan

Fuel Efficient MTVR
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•	 Power Management for Military Radios
•	 Vehicle Integrated Power and Propulsion

TARDEC Efforts

PEO LS is actively engaged with TARDEC across 
its diverse landscape of vehicle programs.  In 
addressing Power, Energy, and Fuel Efficiency 
PEO LS S&T Representatives monitor the efforts 
of TARDEC’s  Ground Vehicle Power and Mobility 
(GVPM) Division, whose mission is to “Research, 
develop, and deliver advanced ground systems 
power and mobility technology solutions to enable 
the current and future force to decisively move 
shoot survive communicate and sustain.”

GVPM efforts are highlighted in Figure 6.  

Additional TARDEC efforts being monitored by 
PEO LS include:
•	 Energy Storage Research and Development

•	 Alternative Fuels and Petroleum, Oil and 
Lubricants

•	 Thermal Management Systems Development  
•	 Combat Vehicle Auxiliary Power Unit
•	 Efficient Powertrain Integration 

Small Business Innovation Research (SBIR) 
Efforts

Engine Efficiency Enhancements SBIR Phase 
II (YAN Engines):  The Engine Efficiency 
Enhancement project is a SBIR Phase II effort. 
It includes developing non-trivial retrofit engine 
technologies that can be adapted to the existing 
vast base of  DoD diesel and gas driven platforms 
to significantly increase fuel efficiency.  The 
enhancements do not require a complete new 
engine, but rather upgrades/retrofits to existing 
engines in an effort to reduce costs. 

Figure 6.  GVPM Technology Focus
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USMC E2O Efforts

In 2009, the Commandant of the Marine Corps   
created the USMC E2O to “analyze, develop, and 
direct the Marine Corps’ energy strategy in order 
to optimize expeditionary capabilities across all 
warfighting functions.”  In 2012, the Commandant 
further identified Expeditionary Energy as one 
of the six pillars of modernization in the Marine 
Corps -- “areas critical to maintaining operational 
capabilities and readiness,” -- in his annual posture 
statement to Congress. Modernizing the Marine 
Corps’ capabilities in expeditionary energy is 
critical to maintaining operational readiness of the 
Force, for today’s fight and tomorrow’s conflicts. 

Experimental Forward Operating Base 
(ExFOB):  The United States Marine Corps’ 
ExFOB brings together stakeholders from across 
the Marine Corps requirements, acquisition, and 
technology development communities.  In March 
of 2012, the ExFOB Charter was published by 
Marine Corps Combat Development Command,  
formalizing the ExFOB Executive Integrated 
Product Team (IPT) mission to “Conduct a semi-
annual field demonstration to identify, evaluate, 
and accelerate material solutions to fulfill identified 
capability gaps and increase energy efficiency.”  

To date, ExFOB has:
•	 Reviewed 280+ technologies and evaluated 

75+ systems 
•	 Purchased and deployed 11 different 

technologies to Afghanistan  
•	 Transitioned 4 technologies to POR 
•	 Led the requirements development of 

battlefield hybrid power 
•	 Collaborated with industry to develop high-

efficiency flexible solar and small unit water 
purification systems 

•	 Integrated and evaluated fuel-saving auxiliary 
power units for combat logistics vehicles 

 

MTVR Auxiliary Power Unit (APU):  The PEO 
LS S&T Directorate closely follows and coordinates 
efforts with the E2O and ExFOB. Of particular 
interest to the PEO LS portfolio is the MTVR APU 
Technology Demonstrator sponsored by Program 
Management Medium & Heavy Tactical Vehicles  
(PM M&HTV) Office.  Demonstrated during 
ExFOB 2012, the MTVR APU demonstrated a 
39% increase in static fuel efficiency, receiving 
positive feedback from Marine Expeditionary 
Force observers. Phase II of the effort will result 
in an optimized design for Developmental Testing/
User evaluation, to include the stand-up of five 
MTVRs with optimized APUs for fuel efficiency 
and exportable power.  Upon completion four 
vehicles will be sent to fleet users for evaluation. 

ExFOB Charter Members

MTVR-APU Technology Demonstrator at ExFOB 2012
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USMC Ground Vehicle Fuel Efficiency 
Scalability Study (formally APU 
Scalability Study) Effort

The Marine Corps employs a wide variety of ground 
vehicles in the performance of its mission.  Many of 
these vehicles contain systems and equipment that 
require electrical power to operate at times when 
the vehicle is not in motion.  In such instances, 
the vehicle engine is often required to operate for 
the sole purpose of providing electrical power to 
the ancillary systems supported by the vehicle. 
This includes the Communications Systems and 
Heating Ventilation and Air Conditioning Systems.  
The $411K APU Scalability Study is a six-month, 
high-level study that will help determine the 
ROI of installing APUs on Marine Corps tactical 
vehicles.   The study will include an evaluation 
of which USMC vehicles could benefit from an 
APU as well as a determination of the minimum 
APU size requirements for each vehicle. This 
effort will analyze specific ground vehicle energy 
usage scenarios and conduct trade-off analyses to 
establish the most cost-effective auxiliary means 
of providing electrical power at specified points 
within the mission profile.  The following vehicle 
variants will be evaluated:
•	 Logistics Vehicle System Replacement (LVSR)
•	 Expanded Capability Vehicle (ECV)
•	 Mine-Resistant Ambush Protected (MRAP)  

All –Terrain Vehicle
•	 Joint Light Tactical Vehicle (JLTV) 

4.1.2 INTELLIGENT POWER & THERMAL 
MANAGEMENT: 

“Operational energy equates exactly to 
operational capability”
-General John Allen, Commander, International Security Assistance 
Force/United States Forces-Afghanistan

The Challenge:  The management, storage, and 
efficient use of vehicle power requires development 

of a suite of power control programs that can: 1) 
effectively prioritize and manage between C4, 
Intelligence, Surveillance, and Reconnaissance 
(ISR), Hotel Services, and HVAC systems in 
an adaptive operational environment; 2) extend 
vehicle operations; and 3) result in more efficient 
electric generation and consumption.  By managing 
the thermal loads and supplies of vehicles, power 
consumption can be reduced and vehicle output can 
be made more efficient.
  
Potential Solutions:

ONR Efforts

MTVR OBVP:  The MTVR OBVP program was 
a joint venture with ONR and PM Expeditionary 
Power System to develop a vehicle-integrated, 
exportable power source to reduce ground forces’ 
reliance on legacy trailer-mounted generators. The 
original design, shown on the following page, was 
able to meet the threshold requirements and has 
participated in limited field testing. 

GBAD On-the-Move (OTM):  The GBAD OTM 
enabling capability will demonstrate a close-in, 
low altitude surface-to-air laser fire in defense of 
MAGTF assets defending forward combat areas, 
maneuvering forces, vital assets installations, and/
or units engaged in special/independent operations. 
The proposed high energy, radar cued laser will prove 
to be a significant energy draw for any deployed 
vehicle and technologies will need to intelligently 
manage power generation and consumption while 
engaging targets and maintaining vehicle operation. 
This FNC requires 100kW of total power from an 
onboard vehicle power system and batteries that 
can enable engagement with multiple targets in a 
limited time.

Advanced Battery Technology:  The advanced 
battery technology program is a joint effort with 
ONR and TARDEC to maximize both the power 
and energy density of ground vehicle batteries in
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order to extend silent watch and silent mobility 
capabilities as well as to support larger pulse 
power requirements.  The goal is to increase the 
energy density by four times over current lead 
acid batteries in the fleet by maturing safe and 
reliable Lithium-ion alternatives in the same form 
factor with approximately one third the weight and 
reduced life cycle costs. 

Advanced Power Component Integration for 
Ground-Based, Active Electronically Scanned 
Array Radar DC/DC Converters – (Gallium 
Nitride (GaN) DC/DC converter):  The purpose 
of this Rapid Innovation Funds (RIF) Initiative is to 
enhance the power density and power efficiency of 
the air-cooled Ground/Air Task Oriented Radar (G/

ATOR) Micro Power Supply (μPS) by incorporating 
advanced GaN on silicon μPSs. The large number 
of μPSs (approx. 718 w/ spares) in use in each G/
ATOR will provide increased power efficiency.

TARDEC Efforts

Efficient Powertrain Technologies:  The 
Efficient Powertrain Technologies program will:   
1) develop/demonstrate a powertrain integrated 
onboard electric power generation system capable 
of generating at high voltage 150 kW continuous at 
all vehicle speeds, with at least 80kW at a tactical 
idle speed (equal to or below 1800 rpm); and 2) 
develop a next-generation transmission based on 
a planetary gear design with mechanical shifting

Top Left and Right:  Original design of the MTVR OBVP  Bottom Left:  Ground/Air Task Oriented Radar.  Photo from Northrop Grumman  
Bottom Right:  TARDEC Power and Energy Vehicle Environmental Laboratory. Photo from TARDEC.
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sequences (referred to as a binary logic technology) 
that improves energy productivity and lowers 
system parasitic losses. 

TARDEC has a number of initiatives aimed at 
more effectively generating and consuming power 
onboard the Army’s fleet of vehicles. PEO LS 
leverages this investment and continues to follow 
these programs:

Waste Heat Recovery:  Recover up to 5% of 
wasted vehicle energy from exhaust subsystems.  
Recovered energy will be returned to the Warfighter 
as increased available onboard electrical power. 

TARDEC Intelligent Micro Grid:  Produce 
electrical quality power needed to operate critical 
electronics-based military loads.   Utilize renewable 
energy sources to cut cost, improve logistics, and 
reduce dependence on fossil fuels. 

SBIR Effort

Atomic Layer Deposition Technology for 
GaN Microwave Monolithic Integrated 
Circuits:  This effort targets the development of 
commercially viable silicon-nitride (SiN) Atomic 
Layer Deposition process for GaN Monolithic 
Microwave Integrated Circuits applications. In 
particular, this project’s objective is to provide 
a higher quality substitution for SiN passivation 
layers, currently grown by Plasma Enhanced 
Chemical Vapor Deposition.

Program Manager (PM) Expeditionary 
Power Systems Effort

High Mobility Multipurpose Wheeled Vehicle 
(HMMWV) OBVP:  The HMMWV OBVP is a 
kit to the M-1152A2 Armor Ready HMMWV. It 
provides enhanced stationary export power (30 
kW) and increased on-the-move electric power (10 
kW). The system weighs less than 400 lbs (same as 
pintle weight of towed generator) and comes with 
a new transmission that has a permanent magnet 
generator installed within the transmission housing. 
The system was designed under an ONR contract 
and with a signed Statement of Need from CD&I.   
An Initial Operational Capability of 90 kits has 
been ordered for FY13 for the USMC. In addition 
the Navy and Army have expressed an interest in 
the capability.

The Power & Energy Focus Area Charts on the 
following pages highlight critical efforts monitored 
and supported by the PEO LS S&T Director.

Atomic Layer Deposition






