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T here is a certain truth to the cliché that necessity is 
the mother of invention. The exigencies of wartime 
have bred an untold number of technologies—some 

of which might not have been conceived without the 
demands of saving lives and winning the war. As the U.S. 
drawdown in Afghanistan continues as planned, however, 
those interested in defense energy might have less to be 
concerned about than they think. 

In the near term, troops scattered across broad 
swaths of territory—Afghanistan is a bit smaller than 
Texas—means that resupply becomes more costly, and 
therefore unit autonomy gains in importance. As a 
result, the military is working hard to provide the most 
efficient, f lexible, and reliable power systems possible. 
The operational energy lessons learned from the slow 
withdraw of NATO forces from South Asia will likely be 
relevant for decades to come.

The mid- and long-term effects of more than a decade 
of warfare should also buoy those who do not wish 
to see the subject forgotten. Soldiers and Marines are 
painfully aware that inefficient energy practices have 
very severe consequences; they have also lived through 
the development of alternatives such as hybrid generators, 
tactical solar arrays, and microgrids. Moreover, both high-
level civilians and officers seem dedicated to improving 
energy use. For example, the Commandant of the Marine 
Corps recently issued guidance requiring that the energy 
Key Performance Parameter be implemented in all newly 
procured devices. Another way of institutionalizing 
discovering needs and finding solutions comes from the 
Army’s Base Camp Integration Lab and Marine Corps’ 
Experimental Forward Operating Base.

Though Assistant Secretary of Defense for Operational 
Energy Sharon Burke told this magazine that sequestration 
will have an impact on energy advancement, she qualified 
its effect on the DoD’s investments. “We’ve put in place the 
institutional means to help us use energy better,” she said. 
“The bottom line is that if we reduce the Department’s 
reliance on liquid fuels and improve our energy use, then 
we will be improving warfighting capabilities.” That’s an 
attitude that cannot be cut out of the budget. 

Sincerely,
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Solving Austerity
Providing power to remote bases will remain a DoD priority for 
years to come. We examine how the military intends to confront 
the needs of energy-hungry outposts.
By George Jagels
Plus: The Rapid Equipping Force on Energy to the Edge
Industry Spotlight: Dewey and DRASH 

Sharon Burke
Assistant Secretary of Defense
Operational Energy

The Defense Department’s energy 
leader discusses how and why 
her office institutionalizes energy 
considerations in operations and 
procurement.
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Solving
austerity
How will the DoD provide power to off-the-grid bases?
By George Jagels

I n the 2008 Army Posture Statement, 
the Army’s highest ranking officers 
characterized the post-9/11 era as one of 

“persistent conflict and change.” Predicting 
a high demand for Army forces and 
capabilities, they reasoned, “We have looked 
at the future and expect a future of protracted 
confrontation among state, non-state, and 
individual actors who will use violence 
to achieve political, religious, and other 
ideological ends.”

Despite a cooling in Washington towards 
counterinsurgency doctrine, the above 
analysis of the likely environment in which 
the Army will be used is still relevant. With 
transnational crime, asymmetric military 
threats, and peacekeeping still very much on 
the Army’s horizon, distributed operations 
by small units, often separated from large 
population centers, whose energy demand 
must be fulfilled by a mix of fossil fuels and 
renewables—very similar to Village Stability 
Platforms (VSPs) and Combat Outposts 
(COPs) seen today in Afghanistan—are 
probable. 

Moreover, counterterrorism and 
intelligence operations involve gathering 
information and monitoring of enemies in 
far-off places by Americans and their allies. 
In certain settings, these operations also 
demand reliable remote power. 

Regardless of the drawdown in 
Afghanistan, and in fact because of it, 
power generation autonomy for distributed 
operations remains a major task for the DoD. 

CERDEC’s Efforts
The Army’s Communications-Electronics 
Research, Development, and Engineering 
Center (CERDEC) strived to answer the 

austere power question, even before it was 
asked. “Essentially, there was no requirement 
for [renewable] small power systems,” said 
David Teicher, of the Power Division of the 
CERDEC Command Power & Integration 
Directorate. “Normally a soldier has a small 
battery charger to plug into the wall. But 
rather than burning lots of fuel in generators 
for a small power load, we decided to invest 
in something renewable that would be able 
to sustain smaller loads—charge laptops, 
radios, batteries—to reduce the use of fuel for 
smaller loads.” The result of that investment 
was the Reusing Existing Natural Energy 
from Wind and Solar program, or RENEWS. 

The system consists of two man-portable 
cases (70 pounds each), which was essential 
given the difficulties of remote operations. In 
the solar case, CERDEC decided to scale up 
an existing popular flex solar 60-watt system 
called REPPS by doubling its size and using 
three of them. Here soldiers can also find the 
battery pack of six BB2590s (lithium-ion with 
1.2 kWh per six) and a 250-watt inverter. 
Bren-Tronics, who makes the RENEWS, says 
the system is built around this six pack of 
batteries. The output can support 12- or 24-
volt devices, or power an inverter to provide 
AC power. If need be, the solar case alone will 

suffice to provide remote power. 
However, the Center decided to add a 

wind turbine to produce extra electricity 
when the conditions permit. In the wind 
case, CERDEC managed to stuff a 16-foot 
carbon fiber mast (and all the cabling) that 
collapses down to about three feet. With 
carbon fiber blades only about a foot long, 
Teicher said the turbine can catch a good 
amount of wind in calmer conditions and 
generate 300 watts in peak conditions. 

Bren-Tronics provides a junction box 
that can combine multiple RENEWS in any 
configuration. “So if you want a couple more 
wind turbines or solar panels,” Teicher noted, 
“you can combine it to one collector with one 
output. But you’re still restricted to the one 
250-watt converter. We’ll want to scale that 
up.” CERDEC plans to push the system to 
troops in the Philippines this year. 

Building on the idea of RENEWS, 
CERDEC initiated the Renewable Energy 
for Distributed Undersupplied Command 
Environments (REDUCE) program. 
Designed to be towed by a Humvee, REDUCE 
is an up to 5 kW trailer-mounted system with 
similar components to its smaller predecessor 
but with a diesel generator added on. A 
smart power management system helps this 
run efficiently while minimizing training 
requirements. According to Teicher, in the 
next fiscal year REDUCE will be blanketed by 
the Energy Informed Operations program. 

Generators: Hardly Outdated
As promising as systems like RENEWS are, 
the reliability of diesel-powered generators 
remains irreplaceable. The key technology 
in this area is the Advanced Medium Mobile 
Power Systems (AMMPS), which ranges Bren-Tronics’ 6-PACK, the core of RENEWS
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in size from 5 to 60 kW and is built 
by Cummins Engines. They have 
been moving to Afghanistan for 
the last year. Army Colonel Brian 
Cummings, the Project Manager of 
Mobile Electric Power (PM MEP), 
detailed their benefits, “They work in 
austere environments. They can hold 
up in extreme heat and cold. They 
are also very fuel efficient [21 percent 
fuel savings over the fleet] and don’t 
wet stack [from running too long 
with low loads].” AMMPS has been 
coupled with an improved power 
distribution system, called PDISE, to 
increase efficiency.

Cummings said that his office 
found many small bases had 
mismatched power generation 
design and equipment. To provide 
well-set up “high-end, unique 
military equipment,” PM MEP’s 
small assessment teams go from 
base to base correcting problems. 
“We take a look at all the equipment 
there and their power requirements,” 
the Colonel said. “And with a real 
quick turnaround [they determine] 
what power to bring in, what the 
distribution looks like, how many 
ECUs they need, and sometimes 
… if we can also bring in shelters, 
latrines, or whatever else units need 
that’s fuel efficient. The gaining 
unit then approves it, we deliver 
the equipment, spare parts, and 
supplies, and train the unit on 
how to maintain and operate the 
equipment.” Overall, he stressed, the 
result is a much more reliable system 
that needs less fuel. 

The next major generator 
program under consideration is the 
Small Tactical Electric Power (STEP) 
program, being developed and 
managed by PM MEP’s Small Power 
Sources Team. This system will be 
man-portable (maximum four-man 
lift) and generate 1 kW to 4.5 kW 
from JP-8, according to the Product 
Manager for Small Power Sources 
Marine Lieutenant Colonel John 
Gutierrez, and will replace the 
3 kW Tactical Quiet Generator 
(TQG). He told this magazine that 
the office is currently calling for 
Requests for Information for possible 
solutions to the STEP requirements. 

The Hybrid Future
Hybrid power generation, or the 
combination of renewable- and 
fossil-fuel generation with storage, is 
also moving forward under PM MEP. 
Appropriately enough, this is a joint 
effort with Marine Corps Systems 
Command. “Power requirements are 
agnostic,” Gutierrez said. “[During 
my recent trip to Afghanistan, I 
noticed that] it did not matter if I 
was on a COP staffed by the 173rd 
Airborne, or a Special Forces VSP, or 
a COP manned by Marines … They 
experience all the same challenges.”

Gutierrez helps to lead the Mobile 
Electric Hybrid Power Sources 
(MEHPS) program. The current plan 
envisions two systems, lightweight 
3 kW and medium 10 kW, centered 
around a generator with a renewable 
component—probably solar—as well 
as batteries and a modular control 
box (which allows generators to go on 
and off as demand fluctuates). The 
batteries can be recharged by either 
power source. Each component of 
the lightweight system will be man-
portable. The bigger MEHPS will be 
trailer mounted and pulled behind a 
Humvee. Also envisioned as a hybrid 
system, the AMMPS will likely serve 
as the generator for the medium-sized 
MEHPS, according to Gutierrez. 

The battery chemistry 
requirement has not yet been defined, 
but Gutierrez said they will look 
to industry “to push the envelope.” 
Cummings added, “We don’t tell 
[industry] exactly what we want, we 
look at their proposals and take a 
look at what are the most promising 
operational energy solutions being 
offered … Of course, in the military 
environment, we need something 
stable and safe, but [that] gives us the 
best bang for the buck.”

Solar Stik of St. Augustine, 
FL, produces the 3 kW hybrid 
power system, which utilizes both 
renewable- and fossil-fuel generation. 
The company has been working with 
PM MEP since 2009 to “develop a 
credible, durable, and deployable 
hybrid system,” according to Chief 
Operating Officer Albert Zaccor. 
The centerpiece is the 3 kW TQG. 
Already deployed by the Army’s Rapid 

Electricity and Electrolytes 
By SGM (Ret) George Gurrola, Director of Military 
and Government Operations, Cera Products, Inc. 

Delivering large amounts of 
water to combat outposts 
miles from large bases 
is a major challenge and 
dangerous mission. While 
water purification systems 
help treat ground and 
rain water, troops can use 
improved hydration in order 
maintain high levels of combat 
fitness on patrol and inside 
the wire. Water alone does not prevent dehydration: 
It has no electrolytes—which the body loses in 
sweat and must be replaced. Mild dehydration 
can impair both physical and mental abilities, and 
electrolyte replacement drinks such as CeraSport 
can prevent dehydration and reduce heat-related 
injuries, thereby maximizing a warfighter’s energy. 
A low-cost packet, weighing less than 1 ounce, can 
pack a powerful punch when dehydration is a key 
factor in a remote environment.

CeraSport’s patented rice-based mixed 
chain carbohydrate and electrolyte blend has 
short-, medium-, and long chains to deliver both 
carbohydrates and electrolytes as the body 
needs them. Clinically proven to promote fast and 
sustained fluid absorption, CeraSport is gluten-free, 
contains no added simple sugars, has National 
Stock Numbers (NSN’s) on all products, and may 
be consumed during exercise or on patrol. 

Avoiding heat injuries and keeping soldiers 
in top shape can help prevent evacuations and 
reduce resupply missions. In tests with Army 
Rangers and Special Operations forces, those who 
used CeraSport to replenish fluids and electrolytes 
faired quite well in the most arduous conditions. 
We believe CeraSport can offer a valuable addition 
to the sustainment arsenal for warfighters in 
austere bases.
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Rice-Based Electrolyte 
Hydration Drinks

E CeraSport and CeraSport EX1 provide fast and 
sustained hydration, for sweat loss replacement and 
enhanced performance

E CeraLyte ORS prevents and corrects dehydration
E Gluten free and no added sugars – 

FaSt yet SuStainEd aCtiOn
E all Cera Products are 
 manufactured in the USA
E Cera holds nSn, naPa and 

CEC dOd contracts: Cage Code 020B7

foR HyDRation anD PERfoRmancE!

Cera Products, Inc.
www.ceraproductsinc.com     843.842.2600

cera_products_warfighter_ad2.indd   1 7/16/13   4:16 PM

SGM (Ret) George Gurrola
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An Intelligent 
Energy Solution
Intelligent Power Technology (IPT) 
provides soldiers with the capabilities 
they need to prioritize and control 
multiple generators operating in parallel 
supplying only the power that is 
needed to meet a facility’s immediate 
operational requirements. Outfitted 
with a simple and user-friendly touch 
screen with robust functionality, 
soldiers can easily control operations 
from their fingertips. Designed for 
plug-and-play and utilizing the latest 
in connectorized cabling, it instantly 
recognizes additional inputs and is 
smart enough to automatically self-
adjust without interruption as power 
demand changes.

This technology also features 
real-time system performance and 
diagnostics tools enabling users to 
monitor fuel levels, engine temperature, 
oil pressure, run speeds, and many 
other essential parameters. Many 
of these parameters can easily 
be monitored remotely. IPT offers 
significant fuel savings, reduces 
wear and tear, and works in the most 
austere conditions. 

DRASH IPT is making its way 
into the field and can be found 
supporting programs such as Terminal 
High Altitude Air Defense (THAAD), 
Harbormaster Command and Control 
Center(HCCC), Patriot, Battery 
Command Post (BCP), PM AUS Mobile 
Tower Systems, (MOTS), and Long 
Endurance Multi Intelligence Vehicle 
(LEMV).

More info: drash.com/ipt

Equipping Force, the system uses three Solar 
Stik 400s, 12 one kWh advanced lead-acid 
batteries, a “complementary” wind turbine, 
a DC power hub to funnel incoming energy 
such as solar, wind, and vehicle into the 
batteries, and a 5-kW power manager called 
the “PRO-Verter” that allows the system to be 
used with other sources. 

Zaccor explained why Solar Stik’s hybrid 
system was suited to the military: “We wanted 
to reduce the run time and fuel consumption 
of the military generator. So just reducing 
fuel use but having the generator run all the 
time would not have been [an] acceptable 
[outcome], and vice versa.” Solar Stik wants 
to make typical a scenario in which the 
generator runs at peak efficiency for only 
eight hours a day, providing power and 
charging batteries, and then shuts off. 

Zaccor described the 3 kW hybrid 
system, which costs around $80,000, as 
“virtually indestructible.” It is also modular 
and scalable, which makes it easier to move. 
If less power and a smaller footprint are 
needed, a more mobile Solar Stik system can 
easily be put into play by using fewer panels 
and batteries. The system can also be added 
to when additional power requirements are 
needed. Recently, Solar Stik exhibited a new 
lithium-ion phosphate battery at the USMC’s 
Experimental Forward Operating Base, 
which would increase storage capacity to 1500 
Wh while halving the weight of their current 
storage devices.

Renewable Options
Though exclusively renewable systems are 
mostly at the soldier level, they can power 
small energy-hungry installations. Now-
dissolved Skybuilt Power deployed 14 remote 
power systems to Dijbouti to help monitor 
its coastline. The company’s “SkyStation” is 
a modified twelve-foot ISO container that 
serves as the site shelter, housing lead-acid 
batteries for energy storage, inverters, and 
control systems as well as the network 
communications equipment. Using the Horn 
of Africa’s strong sun and wind resources, 

the company told us, the SkyStation operates 
with three solar arrays and two small wind 
turbines, combining to provide 2 to 4kW of 
power generation. The excess energy is stored 
in the battery bank and converted when 
needed. SkyBuilt has five renewable power 
systems deployed with no-grid tie in the 
region, while another nine skid-based sites are 
providing power conditioning to a weak grid 
connection in the area. 

Day & Night Solar offers a range of 
renewable options from 1.5 to 30 kW for 
austere locations. The Sun Commander 
8000, an 8.6 kW trailer-mounted solar array 
capable of working on- and off grid, was 
recently shown at the Pentagon at the DoD’s 
request. “The Sun Commander is designed 
to offset power at its home facility 24/7 while 
also charge batteries to be used at night,” said 
Bob Eaton, managing partner at Day & Night 
Solar. Though not originally designed for 
military use, the Sun Commander is highly 
mobile. “The 8.6 kW is designed to fit in 
an ISO container … and can be shipped by 
the Osprey. Two guys who have never been 
trained can set this up in 45 minutes,” Eaton 
claimed. 

Already in mass production for the 
first-responder and disaster relief markets, 
ruggednesss is not a problem: The fully 
deployed trailer can withstand 110-mph 
winds, and the company collaborates with 
Bayer Material Science to incorporate 
composite materials into the structure of the 
Sun Commander to keep the weight down. 
We are also currently working on a “ballistic 
material” to shield the panels from larger 
caliber rounds or debris. 

As for batteries, Eaton said, Day & Night 
Solar plans on catering to the user and will 
not limit itself to a particular chemistry. 
Ringing in at $120,000 fully loaded, the Sun 
Commander 8000 was designed for the first 
response and disaster recovery markets, 
but Eaton is excited about its military 
potential. “Let’s just say it’s not every day 
you get invited to do a deployment inside the 
Pentagon,” he said.

Energy at the Edge Tactical Power Solutions

Solar Stik’s 3 kW hybrid power system Day & Night Solar’s Sun Commander 8000
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In 1995, the Dewey Electronics Corporation won the 
competitive build-to-print 2 kW Military Tactical Generator 
(MTG) contract. In the years since, Dewey has fielded over 
18,000 2 kW MTGs, which is the lightest weight generator 
in Project Manager Mobile Electric Power’s inventory. The 
MTG is available as a 120-volt, 60Hz unit or as a 28-volt 
DC portable power source. Dewey continues to be the sole 
supplier of the 2 kW MTG.

As the DoD looked to green its energy use, over the last 
decade Dewey has grown its engineering expertise with 
IRAD and customer-funded efforts in unique small diesel 
engine development, sound abetment, APU design and 
development, hybrid generators, battery charging, and system 
controls for “balance of plant” for diesel reformers and fuel 
cell systems. Dewey now possesses an engineering staff that 
designs power systems from generator to distribution and 
energy storage for austere military environments.  

Our DC Hybrid Generators (2- and 4 kW) incorporate 
the battery management and charging expertise that we 
have developed into the generator controller. The battery 
management and charging system interfaces with lead 
acid, AGM, lithium ion, and other battery chemistries. This 
generator features an auto start and stop function that 
conserves fuel and reduces maintenance costs when 

compared to a standard generator powering a battery 
charger. The auto start and stop point is user programmable 
and can be set based on battery voltage or state of charge. 
The generator controller also provides a data bus interface 
to allow the user to tie the hybrid generator into a system 
controller network such as a microgrid or nano-grid. This 
generator can also interface with renewable sources (solar or 
wind) to further reduce fossil fuel dependency.

The DC Hybrid Generator when paired with a properly 
sized battery bank can easily replace the standard 3-, 5-, 
or 10-kW generator. The resulting system saves over 50 
percent of fuel when compared the standard generator 
powering a battery charger. In some cases, savings of 
as much as 70 percent have been reported. Currently, 
our enclosed 2-kW DC Hybrid Generator is powering a 
persistence surveillance trailer for the Royal Australian Air 
Force. The system draws a steady-state 350 watts from the 
batteries and the generator operates on 15 gallons of diesel 
for a full week before needing refueling.

Dewey has also been integrating renewable sources 
of power and microgrid technologies into power system 
designs. These designs include trailer systems, fixed 
small installations, and large energy storage containers for 
microgrid systems.

Putting It All Together: Power System Solutions by Dewey
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Microgrids Arrive
The focus on efficiency and autonomy 
seems to lead to the conclusion that 
technology to allow generator, hybrid, 
and renewable systems to work together 
is the future of operational power. Here’s 
where microgrids come in. 

While AMMPS’ ability to avoid wet 
stacking improves performance, major 
efficiencies can be achieved by better 

networking power sources. To this end, 
PM MEP has been testing and evaluating 
microgrid technology. “Currently, 
generator configurations are quite 
haphazard. Microgrids distribute the 
power to where the loads are, and only 
the power required is turned on,” said 
Cummings. Simply put, every generator 
need not run at once, and microgrids 
solve this problem. 

On 8 November of this year, PM MEP 
will demonstrate an AMMPS-powered 
microgrid at the Base Camp Integration 
Lab (BCIL), Fort Devens, MA. BCIL was 
designed as the Army’s assessment site 
for 150-soldier contingency base camps 
innovations and technologies. Cummings 
also estimated that a theatre-ready 
version will also be on display at Network 
Integration Evaluation 14.2 in 2014. 

Delivering Smart 
Power Solutions to 
the Tactical Edge  
By SGM Jose Quinones, Jr., REF 

The Rapid Equipping Force (REF) 
harnesses current and emerging 
technologies in support of Army 
forces deployed globally and is 
recognized for its ability to rapidly 
equip soldiers on the battlefield. In 
2011, REF introduced “Energy to 
the Edge” (E2E), a holistic assessment 
process designed to meet forward 
energy requirements and limit the need 
for dangerous logistics convoys. REF-
funded E2E assessment teams travel 
around the globe, analyzing soldier 
energy and water consumption and 
recommending unique solutions for the 
respective operating environments.     

Assessments Worldwide
REF sent the first operational energy 
assessment team to Afghanistan in 
January 2012 to test various energy 
systems to determine a solution set 
most effective for the region. The team 
developed a hybrid approach to power 
that combines military generators, 
battery storage, power management, 
and microgrids. Together, these 
technologies ensure continuous power 
to a unit and allow the generator 
output levels to be controlled based on 
consumption requirements, reducing the 
number of resupply missions. 

A case in point involves a Tactical 
Operations Center (TOC) in Afghanistan 
that was tied to a local power grid and 
occasionally would fail without notice. 
These failures impeded the TOC’s critical 

task of monitoring and managing the 
forward operating base’s (FOB) security, 
and lack of power literally halted their 
ability to provide command and control 
and intelligence for the FOB. The REF 
E2E team’s assessment determined 
that a hybrid system could serve as 
an effective back-up power service, 
ensuring that critical assets remain fully 
operational at all times.  

In January 2013, a REF operational 
energy team traveled to nine sites 
across Africa to assess environmental 
conditions and refine unit capability 
gaps. Their findings guided the 
application of alternative energy plans in 
Trans-Sahara that differed from those in 
Afghanistan. While there were existing 
energy systems in Afghanistan, U.S. 
soldiers in Africa experienced poor 
host-nation infrastructure and limited 
reliable power generation. Additionally, 
the E2E systems in Afghanistan focused 
on power critical to maintaining perimeter 
security, while in Africa the goal was to 
provide primary and back-up power to 
the mission command nodes. REF’s 
E2E team focused on the practicality 
of solar power for this environment and 
established a foundation for energy 

operations in the region. 
This year, REF sent an E2E 

team to Soto Cano Airbase in 
Honduras to provide unique 
solutions and training. Teams in 
Honduras required alternative 
energy solutions to reduce the 
dependence on logistics teams 
needed to carry out refueling 
operations, which would give them 
the ability to extend their operational 
reach. Noting that troops attempted 

to operate with a minimal footprint, REF 
drew from its energy models applied in 
Afghanistan and Africa and equipped 
mobile solutions for energy demand 
reduction. REF delivered four E2E light 
expeditionary camps that could be set 
up and repackaged in just one day. The 
equipment maximized the unit’s energy 
efficiency: Each camp included energy 
efficient living quarters, command post, 
shower, and latrine facilities—with hybrid 
power systems designed to reduce 
the reliance on fuel and sustainment 
operations. 

Energy into the Future
As the Army reduces its footprint in 
Afghanistan, it is critical to support 
the remaining units as they complete 
the mission set. Fewer soldiers on 
the battlefield translates into reduced 
infrastructure and capabilities for those 
forces remaining. The safety of troops 
and energy efficiency go hand-in-hand, 
and the REF energy priority right now is 
to deliver additional systems that support 
the troop drawdown. The REF’s E2E 
initiative is furthering force self-sufficiency 
and modularity, effectively changing in-
theater operations for the better.

Energy Matters

Energy at the Edge Tactical Power Solutions
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Providing Soldier Power Solutions
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L-3 Westwood has already responded 
to the military’s microgrid demand. 
Their Load Demand Start Stop System 
(LDSS) is currently being deployed after 
two years of successful testing by the 
Army. According to Clint Crownover, 
Director of Sales and Contracts for the 
L-3 Westwood, the company conceived 
the LDSS as an enhancement to their 
20,000 TQGs fielded by the DoD to 
monitor input power and respond to 
demand, just like a microgrid. “The power 
requirements come into our system and 
it identifies how much power is needed,” 

Crownover explained. “So it will start 
up one generator, and if it sees that 
the power demand will exceed that 
generator, it will start the next one 
(up to six generators).” Generators 
only run when they have to, and react 
to power demands as needed with 
instantaneous reaction time.

The LDSS is composed of a 
digital control box, grid personnel 

protective device, and a distribution 
manager. These tools are both easy to 
operate and cut down on maintenance. 
“Through software in the controller, 
you can establish run programs of your 
choice,” Crownover noted. “For example, 
have the generators with the fewest run 
hours start first so that you can even the 
maintenance requirements.” 

With commercial off-the-shelf 
components and a vision to work 
with “most anything that’s out there,” 
Crownover highlighted the adaptability of 
the LDSS for the military and commercial 

space. L-3 plans on getting the system to 
work with AMMPS units and renewable 
inputs in the coming years. “We purposely 
created a system with commercial 
technology, the knowledge of how to make 
it work in a generator set environment is 
what makes it successful for Westwood.” 

DRS makes a digital control box that 
the company said is a direct replacement 
for the 5-, 10-, and 15 kW TQG military 
generator sets. “The digital control box 
increases the functionality of the current 
generator set by adding a microprocessor-
based control system,” said Mike Santella 
of DRS. This allows for automatic 
paralleling, load dependent start stop, 
analog 2-wire remote start stop, digital 
remote start/stop, data logging, and the 
flexibility to customize the design. Already 
fielded to support a tactical microgrid, 
the control box kit is supplied with simple 
step-by-step instructions to disassemble 
the existing control box and install a new 
digital one within two hours.

L-3 Westwood’s LDSS

Energy at the Edge Tactical Power Solutions
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Act, they told the Department to create an office to manage 
operational energy use. President Obama chose to stand 
the office up both because he had a commitment to energy 
transformation and energy security and national security 
and how the two could work together. I am the first assistant 
secretary for the office.

Despite high oil prices at the time, the real demand signal 
came from deployed forces—both in Iraq and Afghanistan. 
It was very apparent to the folks that were deploying that 
the huge supply lines for fuel were very much in play—both 
because they were distributed operations and we faced an 
asymmetric threat. So commanders were losing troops and 
forced to put a lot of force protection on convoys. In the 
2004 timeframe, General Mattis returned from deployments 
overseas and directed the Naval Studies Board to “unleash us 
from the tether of fuel.” When I asked him about this, he said 
that during his time in Iraq and Afghanistan, he saw fuel and 
the scale of our fuel and battery demand to be a limiting factor 
[that needed to be rectified].

My office has a mandate to incorporate energy security 
and energy considerations throughout DoD processes, 
procedures, tactics, technology, and so forth. What we’ve been 
doing is looking for institutional change. Being responsible 
for policy, guidance, and oversight, my office has looked 
across the enterprise … to make energy an advantage rather 
than a vulnerability. For the first three years, our focus has 

institutional 
advantage

Sharon Burke
Assistant Secretary of Defense 
Operational Energy Plans & Programs

Sharon E. Burke was sworn in as the inaugural Assistant Secretary 
of Defense for Operational Energy Plans and Programs on 25 June 
2010. As the Assistant Secretary, Ms. Burke is the principal advisor 
to the Secretary and Deputy Secretary of Defense on operational 
energy security and reports to the Under Secretary of Defense for 
Acquisition, Technology, and Logistics. 

Prior to her appointment at the Department of Defense, Ms. 
Burke was a Vice President and Senior Fellow at the non-partisan 
and independent Center for a New American Security (CNAS), a 
defense policy think tank. At CNAS, Ms. Burke directed research 
on energy security and initiated the Natural Security Program, 
which looked at the national security implications of global natural 
resources challenges.

Ms. Burke has extensive previous U.S. government service. She 
served as a member of the Policy Planning Staff at the Department 
of State, a Country Director in the Department of Defense’s Office 
of Near Eastern and South Asian Affairs, and a speechwriter to 
Deputy Secretary of State Richard Armitage and Secretary of 
Defense William Cohen. 

Ms. Burke was interviewed by George Jagels.

Pentagon Perspective

Building an EnErgy-informEd military

the

DoD PEP: Please describe your office’s background 
and basic functions.

Ms. Burke: Operational energy is the energy used to move, 
train, and sustain military forces. This comes out to about 
three-quarters of the energy the Department uses in any given 
year. Last year, this cost about $16 billion. One-quarter is 
facilities, or installation, energy used to heat, cool, and light 
buildings. This is not an inconsequential bill for us; we’re a big 
business, and it’s a variable cost, so we manage using a variety 
of methods. In this space, we must also comply with laws, 
executive orders, regulations, and so forth, whereas operational 
energy is generally exempt from these regulations because it is 
so closely tied to military operations. 

So there was a broad recognition that if we were going 
to look at operational energy and try to manage it as we do 
installation energy, we couldn’t just set blunt goals. Congress 
accepted that, and in the 2009 National Defense Authorization 
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been to stand up the office and the capacity in the combatant 
commands, joint staff, and services to also work this issue. 

When we first came into being, however, we took then-
Secretary Gates’ direction that if you had a current mission to 
support warfighters, then you had to focus on that first. We 
looked very hard at rapid fielding and practices to help lighten 
the load for forces in Afghanistan, [such as] better generators 
and power distribution, improved shelters, more efficient 
tent liners, and some tactical solar as well as just some better 
practices. Those were things that could have been accomplished 
before, but I think really needed to have an institutional push 
to get into the field. 

Now we must take knowledge gained in recent operations 
and integrate that into the future force. This involves valuing 
energy as a war fighting need in force development and 
strategic planning and also that we’re capturing the possibilities 
of making it … an advantage.  I think that’s especially true 
given the priorities of pivoting to the Asia-Pacific.  

We also focus on promoting military energy innovation. We 
have developed the means to track how the Department invests 
in this area. In fiscal year 2013, we budgeted fort $1.6 billion 
on [operational] energy initiatives, 90 percent of that was for 
efficiency and propulsion improvements. 

DoD PEP: How can the DoD make energy a relative 
advantage over U.S. adversaries?

Ms. Burke: For the DoD, the goal is to make sure our forces 
have the energy they need wherever they are operating across 
the full spectrum of operations. We decided on three ways to 
get there. First, we needed to reduce the volume of fuel required 
to field the force. The second is to diversify the sources and 
to secure them. We rely on a lot of electricity for a lot of our 
missions. Take unmanned systems, for example: It is very 
important that electricity to these platforms is continuous, so 
that means protecting that supply. Third, you have to build this 
into the future force. 

DoD PEP: Can you discuss progress made in the three 
areas you mentioned above?

Ms. Burke: We have made a great deal of progress. The 
bottom line is that since this office and parallel offices were 
stood up, operational energy has become an institutionalized 
issue, whereas before it wasn’t even a term of art. We see 
this ref lected in billions of dollars in investments in energy 
improvements to military capabilities, including the millions 
of dollars in equipment upgrades sent to Afghanistan. We’re 
also starting to see civilians and uniformed leadership improve 
the way we bring operational energy into our planning 
processes. For example, Central Command has updated their 
“Sandbook”—their guide book for how to build contingency 

bases and other capabilities—so that operational energy 
performance is inherently improved. Before this, it was “Build 
a plywood B-hut,” because that’s what was in the Sandbook. 
You see these [updates] in guidance, doctrine, exercise, and 
plans [into which] operational energy has been and is being 
incorporated. Another really important process: The Chairman 
of the Joint Chiefs of Staff updated the requirements process 
to mandate the energy key performance parameter (KPP), and 
this is being enforced. In May, the Commandant of the Marine 
Corps approved new guidance that was very specific about 
implementing the energy KPP in all new energy-consuming 
capabilities. 

DoD PEP: What were some important revelations from 
your efforts to collect energy data?

Ms. Burke: The first revelation that we had was that there was 
no [clear] data in this space. There was fuel sales data, and that 
was about it. This was important, but it doesn’t tell you how 
you’re actually consuming energy. And you can’t manage what 
you can’t measure. So we have done a variety of things to collect 
the data … [and] when you actually see how energy is used 
on the battlefield, it can really challenge your assumptions. 
For example, [both the Army and Marines] did studies in 
Afghanistan that showed heating and cooling were the number 
one energy users on contingency bases; it was more than 25 
percent of all the energy consumed. Data like that allows you 
to target your investments. For my office, we do manage a 
research, development, test, and evaluation (RDT&E) fund, and 
so we have used these types of studies to target investments. 
There are relative gaps. Nobody knew that [the way we were 
doing things] exacted a price on the battlefield, and that people 
were carrying fuel to heat and cool through contested space 
when we could be doing better. 

Another study we did involved air power and strategic 
lift, which fuel sales data indicated was clearly the number 
one consumer. We discovered, however, that that demand was 
partly driven by how we use fuel on contingency bases. So, if we 
don’t use fuel all that well on contingency bases … then we also 
have more air demand for fuel because they have to move more 
things more often to these bases.  

DoD PEP: In what ways has the DoD improved energy 
use at forward operating bases? How can it continue 
to do so?

Ms. Burke: Just recognizing that it’s a warfighting capability 
that needs to be improved was an important institutional step. 
But also, our studies and data show that if you can improve the 
way your base uses energy, it not only makes forces there more 
agile, lethal, and f lexible but also has a ripple effect; it lightens 
the load across force for ground and air units moving fuel. 

Pentagon Perspective

Just recognizing that [energy use] is a warfighting capability that 
needs to be improved was an important institutional step.



tacticaldefensemedia.com DoD Power, Energy & Propulsion November 2013 | 11   

Pentagon Perspective
One example is the Army’s Operation Dynamo. This was 

targeted at about 50 Village Stability Platforms and combat 
outposts across Afghanistan that are remote and difficult to 
resupply. A group of rapid fielding specialists and acquisition 
program managers got together and went out to these positions 
and right sized their power distribution, brought them more 
efficient generators (with a better maintenance burden), they 
wired them better, provided better shelters and tactical solar and 
environmental control units. A combination of new technology, 
advice on how to use the existing technology better, and just 
repairing equipment that was there. This has cut the power 
demand noticeably: [initial reports say] between 40 and 60 
percent, which is pretty impressive. The Army is building on this 
by adding 21 more combat outposts in southern Afghanistan. 
Even as we’re drawing down, these positions can do their jobs 
better and require less support. So it’s a win-win. 

One of the other ways we’ve improved the FOBs is the 
Army set up a demonstration project outside of Fort Devens, 
MA, with a control camp and a camp set up with a broad-area 
announcement where vendors can come to show more-efficient 
equipment [that meet Army needs]. The Army instruments the 
equipment, and if they find something that proves out, the Army 
can put it straight into the program of record and straight out to 
Afghanistan.  

We have also just established a consortium that will help 
with master planning for the energy at contingency bases. A lot 
of these bases in Iraq and Afghanistan have been one of a kind, 
but all the services are now interested in building these bases in a 
more modular and planned way. 

DoD PEP: How does your office work to reduce the 
weight carried by dismounted troops?

Ms. Burke: The Army has told us that on a three-day mission, 
a soldier carries 16 pounds of batteries. In harsh conditions, the 
logistics burden that places on a small unit can have a high cost. 
This is one of the reasons we do not want to measure efficacy 
only by the volume of fuel reduced. Soldiers on a three-day foot 
patrol may not consume a lot of fuel, but their energy use is 
extremely critical. 

We’ve worked with the Marine Corps and the Army to reduce 
the number, resupply, type, and weight of batteries worn by 
troops. You need a systematic approach that almost considers 
the warfighter a platform too, with the individual looked at 
as someone who needs those capabilities. We have stood up a 
new consortium—consisting of entities from the Army, Marine 
Corps, and, depending on the legal mechanism, companies 
interested in joining—to work with the Army and Marine Corps 
to address this in a systematic way. We want a better battery and 
a common battery, but you also want devices that require less 
power. This consortium will develop a comprehensive system 
engineering framework for understanding and managing the 
power and energy needs of dismounted soldiers and small units. 
Our target goal is to reduce the number or weight of batteries by 
up to 30 percent. 

We also have consortia for new materials and drag reduction 
and tactical microgrids. All solicitations related to the consortia 
will be pushed through our website. 

DoD PEP: How do tactical vehicles fit into demand 
reduction and diversifying supply elements of your 
strategy?

Ms. Burke: The “big movers,” as we call them, are both the major 
energy consumers and the heart of the force. We’re looking across 
the board at all vehicles for ground forces, how our scenarios say 
how we’re going to use them, and the platforms we’re going to 
deploy. We’re even partnering with the civilian sector on this: 
We just announced that the Department of Energy and Army are 
working together on the Advanced Vehicle Technology Partner 
Alliance and will spend $48 million to improve vehicles, including 
$3 million explicitly directed to military vehicles. Through 
this effort and others, DoD is looking at lighter weight armor, 
hybrid electric and other types of propulsion, batteries and AUP, 
improved lubes and oils, and lower resistance tires. 

I would also add that the Army has made great strides in 
simulations and analysis in how the fuel use of their vehicles 
affects the unit of maneuver in future scenarios, and that 
analysis is really important for setting the right requirements and 
developing the right force going forward. We’ve worked with the 
Army on how those kinds of tools can improve the force. 

DoD PEP: How does the DoD continue innovation in 
operational energy as fewer personnel are deployed 
overseas?

Ms. Burke: We learned many lessons by making improvements 
in Afghanistan. We need to harvest these lessons and apply them 
into doctrine, training, and make sure we learn them fully, that 
they are incorporated into how we do business. Coming out of 
Afghanistan and Iraq and looking at the budget turmoil we’re 
dealing with now, people would say, “Are we going to continue to 
be able to do these energy innovations?” I would say that as long 
as we are in this business, as long as we are making equipment 
and platforms, as long as we are deploying men and women to 
defend us, then the question of how they use energy and how 
energy supports their missions, as long as we’re incorporating it 
into how we do business, will continue to be relevant and continue 
to be something we invest in. Our emphasis remains: How do 
you institutionalize this? Not just how do you create a one-off 
special project, but how do you make sure that every time you 
buy something, develop a plan or deploy, that energy is taken into 
account. That will continue no matter what happens. 

More info: energy.defense.gov

Long Line of fuel trucks roll ahead of the Echo Troop, 108th Cavalry, during a 
convoy into Iraq. (Army)
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Electrons

O ver the past ten years, American warfighters have become 
increasingly technologically advanced. More and more soldiers 
and Marines carry GPS, smartphones, networked radios, 

nightvision systems, and laptops. These devices give Americans an 
edge on the battlefield few can match; from long-distances to the 
darkest night, U.S. personnel talk to and see each other remarkably 
well. Through this interconnectedness and awareness, the dismounted 
squad, which the Army has been focusing on beefing up, might be able 
to achieve a major goal: supremacy over adversaries in the same way 
U.S. armor and air branches face no peer competitors. 

This equipment, however, does not come “free.” With more power, 
so to speak, comes more responsibility—much of which literally ends 
up on the backs of soldiers and Marines. Though their capabilities 
are improved, the overall weight carried by warfighters changed little 
during the last decade (the soldier humps about 16 pounds of batteries, 
according to the Army). As a result, the DoD must strive for a near 
perfect balance: lower weight and greater capability. 

The Path Forward
As Project Lead for Soldier Power at Program Executive Office (PEO) 
Soldier, Steve Mapes is one of those tasked with making the ideal a 
reality. “Technology has provided unprecedented situational awareness 
and capability in the hands of the small-unit leader. And with that 
technology comes the challenge of sustaining and supporting these 
devices,” he told me in a phone interview. To date, the Army’s Research, 
Development, and Engineering Command (RDECOM) has pushed 
a strategy to advance battery chemistry as a way of providing more 
power, but this path has limits. “In and of itself, advances in battery 
chemistry have not and will not keep pace with the power demand of 
the individual dismounted warfighter,” Mapes contended.

The USMC, which collaborates with PEO Soldier in this area, 
echoes these sentiments. “The Marine Corps realizes that the greatest 
opportunity to increase operational reach and combat effectiveness is 
to significantly reduce sustainment with significant improvements to 
efficiency,” said Major Sean Sadlier, the Technology and Requirements 
Analyst in the Expeditionary Energy Office.

Take the ever essential radio, for example. Much ink, including 
in our magazines, has been devoted to the semi-annual Network 

Integration Evaluations taking place in New Mexico and Texas. 
Networked radios feature heavily in these training sessions, and they 
require large amounts of energy. Moreover, Mapes noted, “Because we 
are equipping more and more of our small-unit leaders with radios of 
varying types, they are going to need batteries of varying types, and 
more of them.” Proliferating batteries is the problem, not the solution. 

The Army’s goal is to make its squads autonomous for up to 
72 hours. (The Marines aim for 96 hours.) That means no logistics 
support, no endless supply of heavy disposable batteries on a three-day 
patrol. “The reality is that there will always be some sort of storage 
device [i.e., battery] on the warfighter,” Mapes said. His remit is to 
simplify the numerous batteries soldiers wear. “The vision for the 
future is to leverage that single device to provide extended power so 
he doesn’t have to carry more than that single device.” A lofty goal, 
though an absolutely necessary one, given the electricity in use by 
small units. 

So we arrive at the classic question in strategy: How do we match 
ends and means? 

Beyond the Disposable Battery
In a way, the military predicted the power needs of its personnel: 
RDECOM began development of the conformal battery ten years 
ago. The command later transitioned it to PEO Soldier for testing and 
soldier feedback. The USMC, Navy, and Air Force have also partnered 
with the Army to evaluate the conformal battery’s performance. “The 
warfighter has informed us at every turn how to make improvements,” 
Mapes noted. The battery is now being fielded. 

At about 2.5 pounds and ¾ inch thick, the conformal battery is 
anything but bulky. True to its name, it can flex and conform to the 
curvature of ballistic plates worn by troops. With 150 Wh of energy, 
the conformal battery can power numerous small devices for long 
periods of time. It can be recharged in the wall in as little as 2.5 hours, 
while a standard 60-watt solar blanket does the job in about six hours. 

Charging the conformal battery and others at scale presented new 
issues. While the currently fielded Squad Power Manager (SPM) uses 
a small flex solar panel to gather energy, it was designed to service no 
more than a nine-man rifle squad or smaller fire team. The throughput 
of such a device is unable to handle the charging volume of an entire 

Lowest Echelon

Squad Power Batteries & Chargers

By George Jagels

to the
Army and USMC Get Power to Dismounted Troops



tacticaldefensemedia.com DoD Power, Energy & Propulsion November 2013 | 13   

dismounted platoon. According to Mapes, “The debate was: Do you 
continue to field administrative garrison-style chargers for soldier 
radios and equipment, or do we design and field more practical 
solutions for charging that are specifically engineered for forward 
operations in the most challenging environments?” As noted above, 
with more electrical equipment entering service, the Army had to find 
a way to avoid an endless parade of new chargers.

To solve this problem, the Army developed the 300-watt Modular 
Universal Battery Charger, which is capable of recharging the 
conformal battery in three hours and weighs less than six pounds. 
It can simultaneously charge a mix of radio and conformal batteries 
using a solar blanket, wall outlet, or vehicle power. Designed to fit 
into the assault pack of a squad member, the system has proven useful 
enough to be integrated into vehicle platforms. Coupled with the 
SPM—a “very utilitarian” device that scavenges power from multiple 
sources (including disposable batteries) to ensure the most critical 
equipment is charged—soldiers have more power for the right devices 
than ever before. 

The Marine Corps, meanwhile, is evaluating a prototype of a 
wearable solution that combines smart power management, high 
efficiency solar panels, and individual water purification. Both the 
Marine Corps and Army efforts work hand-in-hand to inform the 
similar requirements for the services. Called the Marine Austere 
Patrolling System (MAPS), the system maximizes energy efficiency 
and weight reduction: On a 96-hour patrol, Sadlier said, “MAPS has 
the potential to reduce the carried load of batteries and water from 
about 60 to 70 pounds down to about 13 pounds [mostly through 
water reduction].” 

The individual water purification system provides a physical 
barrier from protozoa, bacteria, and viruses that allows the user to 
collect untreated water directly into the reservoir and purify as they 
drink—thereby reducing the frequency of logistical resupply of water. 

For energy, MAPS uses three main elements: the conformal 
battery, the Vest Power Manager (VPM), and high efficiency solar 
panels. The VPM is equipped with power data logging, automatic 
device recognition, the Maximum Peak Power Tracking algorithm, 
and a user interface menu. Capable of interfacing with any load from 
4 to 34 VDC, it automatically recognizes connected devices, and 
power levels are adjusted to their appropriate levels. “A user interface 
provides a state of charge indication that aids the individual with 
mission sustainability for power and energy,” Sadlier noted.

The third element, high-efficiency solar panels, come straight 
from the Naval Research Lab. These are triple junction solar panels 
“tuned to transduce visible and infrared portions of the solar 
spectrum to electrical energy,” Sadlier told DoD PEP. The nature 

of this special multi-junction panel improves the conversion rate of 
solar energy into electricity to over 25 percent (versus eight percent 
for common off-the-shelf panels). Small enough to wear at the 
moment, Sadlier said that, in the future, these solar panels and each 
of the MAPS components may be integrated into tactical vests and 
provide dismounted combatants with a wearable piece of energy 
sustainment technology.

Continually Looking Ahead
Army research is looking at proven alternative charging solutions 
such as fuel cells to provide boosts of power renewables cannot 
quite match. Further down the line, both the Army and Marines 
may work with kinetic energy harvesting, which extracts power 
from human movement. Another idea is smart textiles that will 
move and pass power and data through body armor fabric—thus 
eliminating the need for some cables and connectors—for powering 
the dismounted warfighter.

Regardless of drawdowns abroad, development of better squad-
level power applications will continue. The Army and Marines have 
learned not only the importance of the power question but also 
how to develop a process to advance their ideas. To wit, the Marine 
Expeditionary Energy Office and PEO Soldier frequently examine 
how to work with research groups in their services and jointly to 
further ideas. Whatever the future holds, energy technology isn’t 
likely to pass by the squad any time soon. 

Squad Power Batteries & Chargers

Left: The Modular Universal Battery Charger. Right: The conformal battery.
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No-Cost Solution to a 
Secure Fuel Supply
By Howie Snow, Former Deputy Assistant Secretary of the Navy 
for Installations, Facilities, and Energy

I n March 2011, President Obama announced that the departments 
of Agriculture, Energy, and the Navy, in partnership with 
the private sector, would invest up to $510 million to produce 

advanced drop-in aviation and marine bio-fuels to power military 
and commercial transportation. To accelerate the production of 
bio-based jet- and diesel fuel for military and commercial purposes, 
these three government agencies have developed a memorandum of 
understanding to jointly construct or retrofit several drop-in bio-fuel 
plants and refineries. To date, this has led to few results. 

In the meantime, while the government’s biofuel plans have stalled, 
the private sector’s development and utilization of biofuel products 
has gained momentum. In 2000, this sector produced only 1.6 billion 
gallons; twelve years later, output was 12 billion gallons.

 To realize its goals, the DoD needs to focus its efforts in the 
development of a strategy that values energy as a strategic resource that 
provides an operational advantage for all defense forces worldwide. 
Such a strategy needs to integrate current commercial programs 
as tools in the energy kit bag to meet stated goals. This means the 
department must develop a comprehensive review of all energy 
efforts—including strategic, operational, tactical, and shore-based—
and blend commercial achievements. The backbone of this strategy 
needs to be energy security, with a focus on the enhancement of the 
country’s foreign policy and international commercial interests. 

While the DoD is moving under the 2011 directive, progress is 
slow. Fortunately, a private sector financing solution exists, and it is 

able to significantly propel the president’s initiative without the need 
for additional government funds. Such a solution relies on cooperation 
from the DoD, pursuant to procurement programs already authorized 
by federal law.    

Other means already exist to help facilitate the transition to a more 
secure domestic biofuel future, such as the Title III of the Defense 
Production Act (DPA), but the private sector solution is arguably the 
most efficient, lowest cost, and quickest road to success. The DPA 
authorizes the Secretary of Defense or the Secretary of a military 
department to engage in basic research, applied research, advanced 
research, and development projects through (1) contract, cooperative 
agreement, or grant, in accordance with certain procurement laws; 
(2) one or more military departments; (3) by using employees and 
consultants of the DoD; or (4) by mutual agreement with the head 
of any other department or agency of the federal government. The 
mission of the Title III Program is to “create assured, affordable, and 
commercially viable production capabilities and capacities for items 
essential for national defense.” By stimulating private investment in 
key production resources, Title III is intended to reduce dependency 
on foreign sources of supply for critical materials and technologies and 
strengthen the competitiveness of America’s defense industrial base. 

 Though the Secretaries of Energy, Agriculture, and the Navy can 
provide funding for current biofuel refineries to expand production for 
military use under the DPA, they are in fact working toward this goal 
slowly. 

Unlike current DPA authorized programs, a viable private sector 
financing solution, based on the availability of long-term DoD biofuel 
purchase agreements, is ready to roll out now. Pursuant to Title 
X section 2922a, the DoD can provide refinery operators 30-year 
power purchase agreements (PPAs) to buy military grade biofuel at a 
guaranteed price—one far lower than that already being paid by the 

The Biofuel Question
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DoD for such fuel. PPA’s can be used by operators to secure the needed 
funding to develop and operate numerous such refineries. Given 
current economics, this solution could furnish an exhaustive supply 
of capital, thereby providing a realistic means by which to quickly 
support the development of a reliable, accessible, and abundant supply 
of domestic military-grade biofuel. 

A commercial biofuel market place solution will create the solution 
for DoD’s need. Biofuels can be cost-com¬petitive with petroleum-
based fuels today. Department of Energy studies indicate that costs 
could decline to as low as $2.32 per gallon before 2017.  

All the pieces of the puzzle are sitting on the table: The legislative 
tools, contractual tools, commercial technology, strategic demand, and 
a compelling set of economics. The government and private sector are 
fully capable of putting them together. For example, by co-locating 
bio-refineries with military installations and using current legislative 
authority along with procurement tools, the DoD can encourage the 
commercial sector to help meet their energy goals. 

The Promise 
of Drop-in Biofuels
By David Hitchcock, VP, Government Affairs for Virent, Inc.     

T here will be considerable debate in Washington this year over 
the future of biofuels in our nation’s energy mix. Much of this 
discussion will center on ethanol—an alcohol that is utilized 

predominantly as a gasoline blendstock. Ethanol detractors often cite 
its inherent lower energy density and infrastructure incapability when 
debating the merits of biofuels. Unlike ethanol, direct replacement, 
drop-in biofuels have the ability to meet performance requirements 
and seamlessly integrate into current infrastructure. Most of the 
development in drop-in fuels has focused on the types of diesel and 
kerosene jet fuels that the DoD relies on for operational use in military 
ships, ground vehicles, and aircraft.  

Over the past few years, the U.S. military has been exploring the 
use of biofuels in their transportation fuel portfolio. Biofuels have the 
potential to increase energy security and potentially reduce fuel costs 
by diversifying the supply base.  However, the DoD has mandated, and 
rightly so, that biofuels for military use be compatible with existing 
engines, turbines, storage facilities, and distribution networks.  It 
would be prohibitively expensive to re-capitalize infrastructure to 
accommodate a new fuel blend and, therefore, the military demands 
drop-in performance. The Department of Energy defines drop-in 
biofuels as “hydrocarbon fuels substantially similar to gasoline, diesel, 
or jet fuels” that “meet existing diesel, gasoline, and jet fuel quality 
specifications” and are “ready to ‘drop-in’ to existing infrastructure.”  
The DoD’s emphasis on performance and infrastructure compatibility 
has helped grow the drop-in sector of the biofuel market and is one of 
the most positive consequences of the military’s pursuit of biofuels.

One company focused on developing drop-in fuels is Virent of 
Madison, WI, a company that uses patented catalytic technology to 
convert plant-based materials into a range of products identical to 
those made from petroleum, including gasoline, diesel, jet fuel, and 
chemicals used to produce plastics and fibers. Wider adoption of drop-
in biofuels will allow us to meet our national biofuel production goals 
and the needs of our military, while avoiding the expense of redundant 
infrastructure to accommodate higher ethanol blends.

Keep the benefits of new drop-in biofuels in mind as the debate 
unfolds.  An ethanol-centered debate masks the true potential of 
biofuels to meet policy goals and customer requirements. Development 
and commercial deployment of drop-in biofuel technologies will 
enhance our energy security and reduce carbon emissions—both 
important national objectives. Additionally, since biorefineries need to 
be built close to their feedstock resources, thousands of un-exportable, 
quality jobs will be created to grow, manufacture, and distribute 
these fuels. Most of these jobs will provide increased opportunities in 
rural America, in the hometowns of many of our returning military 
servicemen and women. 

The Economic Aspect: 
Investment and Jobs
By Dr. Joel S. Yudken, Ph.D., Principal, High Road Strategies, LLC

T he American biofuels industry is getting a boost from an 
unexpected place—the U.S. military. Primarily for national 
security reasons, the military wants to source renewable fuels 

from within the country. As a huge fuel user, the military’s demand for 
renewable fuels means it could drive the growth of an entire industry.

Advanced biofuels are renewable, liquid transportation fuels 
produced from non-food sources of feedstock that can replace 
traditional gasoline and diesel while creating significantly lower 
greenhouse gas emissions. Biofuels that contain a similar molecular 
structure, and are therefore compatible with existing equipment and 
infrastructure, are commonly referred to as “drop-in” fuels.  The 
Pentagon has directed both the Navy and Air Force to replace half 
of the fossil-based fuels used in their marine and aircraft fleets with 
“drop-in” advanced biofuels by 2020. The Navy, Department of 
Energy, and the Department of Agriculture also jointly plan to invest 
hundreds of millions of dollars in new advanced biofuel capacity. 
Meanwhile, the military services have successfully tested 50-50 
blends of jet fuel and advanced biofuels in most of their marine and 
aviation equipment. 

Staff Sgt. Rusty Jones prepares to fuel an A-10C Thunderbolt II with a 50/50 blend 
of Hydrotreated Renewable Jet and JP-8. (USAF)
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High Road Strategies, LLC, an economic policy research, analysis, 
and design consultancy in Arlington, VA, was commissioned 
by Environmental Entrepreneurs, a pro-environment business 
organization, to assess the economic consequences of the Pentagon’s 
advanced biofuels program to invest in and purchase advanced 
“drop-in” biofuels to meet the military’s fuel targets. Our study drew 
upon recent research and real-world examples of advanced “drop-
in” biofuel production facilities. Its results are based on estimates of 
the economic activity across the advanced biofuels value-chain—
feedstock production, plant construction, plant operations, and fuel 
distribution—that could result from the construction of nearly 800 
million gallons per year of new production capacity to meet the 
military’s needs.  

Overall, we found that the military biofuels program could directly 
generate $10-$19 billion in new investments and 14,000-17,000 new 
jobs by 2020. Applying appropriate economic multipliers to these 
values to estimate the economic ripple effect on downstream industrial 
sectors and the economy as whole, the buildup could stimulate the 
growth of $22-$29 billion of new economic output, accompanied by 
54,000 to 64,000 new jobs. The study also estimated the potential 
regional economic gains from the construction of a typical 50 million 
gallons year plant—$1.2 billion in economic output and the creation 
of 750 construction jobs and 491 permanent jobs associated with 
feedstock production, plant operation, and distribution.

In short, the military program ties together national security 
with economic development and job creation opportunities in rural 
agriculture, construction, and manufacturing. In addition, experts 
believe that the military’s investment and procurement program 
could drive down prices and make advanced biofuels commercially 
viable on a large scale—as it has done in the past for key technologies 
such as steel, radar, GPS, lasers, and microchips. As a result the DoD’s 
involvement in advanced biofuels has the potential for catalyzing a 
transformation in the vehicle, marine, and aviation transportation 
industries at the national, regional, and state levels. 

To read the complete findings of Dr. Yudken’s research, see the report 
The Economic Benefits of Military Biofuels at highroadstrategies.com/
publications

An Option, Not a Priority
An interview with Gal Luft, Co-Director, 
Institute for the Analysis of Global Security

DoD PEP: Do biofuels further national security?
Competition to oil in the transportation sector will bring down the 
global price of crude and therefore contribute to our national and 
economic security. Clearly, biofuels are part of a spectrum of fuel 
alternatives that are part of the bigger solution that we’re trying to 
promote.
DoD PEP: What should the military’s role be in biofuel 
development?
First of all, let’s not forget the role of the military: to win wars, 
to be agile, to be superior to all rival militaries. This requires 
our armed forces to use the most effective fuels to accomplish 
their mission. With respect to biofuels, the only role I see for the 
military is in the testing and certification of fuels to make sure 
they can be used should they prove economically viable. What I 
don’t want to see from the military is mass adoption of fuels that 
are in many cases much more expensive—and this would come at 
the expense of other needs. 
DoD PEP: Why do you think the military is suited to the 
certification and testing role?
The military should have the option to adopt any type of fuel 
should that fuel fit its operational needs. And this includes 
biofuels. There is no reason why marine, air, and land platforms 
should not be able to use alternative fuels should they be deemed 
operationally advantageous, but I reject the calls for the military 
to adopt these fuels on a commercial level or be required to use 
X percentage of biofuels just because someone wants to “green” 
the military. I think this could expose the military to operational 
challenges and onerous costs. 
DoD PEP: What biofuels or gas-to-liquids do you think 
the U.S. and its military should have access to?
The discussion always revolves around biofuels, but many 
alternative fuels are not made from biomass. For example, if 
you make methanol out of natural gas, it would be cheaper than 
ethanol and it could power vehicles just as affectively. In fact 
methanol has higher octane than both gasoline and ethanol. This 
is important because natural gas prices are so low and the U.S. is so 
rich in natural gas that those fuels should have the same treatment 
as biofuels. We need to open the door wide open to all alternatives 
not only biofuels. 
DoD PEP: Would you say the military is too interested in 
adopting biofuels?
I think it would be dismaying if the push for the adoption of 
biofuels would come from an initiative to reduce carbon emissions 
in the military; it is not the role of the military to champion 
environmental causes no matter how important they seem to 
some. We don’t want to tie the hands of our military and force 
it to use inferior or more expensive fuels, because some in our 
government want to promote a “green economy.” I think we should 
ask ourselves: Is the military the best candidate to spearhead this 
effort? Is this the best use of our shrinking military budget? 

Sailors assigned to Riverine Group 1 conduct maneuvers aboard an experimen-
tal riverine command boat as part of an alternative fuels demonstration at Naval 
Station Norfolk, VA. The boat is powered by an alternative fuel blend of 50 percent 
algae-based and 50 percent F-76 fuels made possible by a research and develop-
ment project designed by DLA Energy. (Petty Officer 2nd Class Josue L. Escobosa)
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By George Jagels

F or the past few years, defense analysts and politicians have 
grown fond of the term “efficiency.” As a more pleasant 
way to say “budget cuts,” it certainly succeeds, but the word 

often lacks specificity. One man’s efficiency is another’s speedy 
carelessness. While determining whether or not a certain employee 
is redundant might never be objective, minimizing waste from 
other activities is more quantifiable. 

For the U.S. military, wasting electrons has real consequences: 
As most electricity in combat theatres comes from diesel-powered 
generators, electricity must in effect be trucked or air dropped 
to bases. This creates risks for soldiers who must protect these 
supplies and redirects personnel and effort away from the conflict. 
The problem will only fester as soldiers and Marines demand 
more and more electric power for their equipment, which in turn 
requires more diesel fuel. Though advancing vehicle capabilities, 
the myriad of electronic systems integrated into mobile platforms 
are also drawing more and more power. 

Somewhat ironically, gas-guzzling armored vehicles and trucks 
are, and will be, part of the solution to these issues. One only 
need look towards Detroit to find out how. The Tank Automotive 
Research, Development, and Engineering Center (TARDEC) in 
Warren, MI, constantly looks for ways to answer vehicle—and 
soldier—challenges for today and tomorrow. Whether it’s a short-
term project for a program of record, a few years-long process 
of proving new technology, or a moon shot–type endeavor to 
anticipate the needs of warfighters decades in advance, TARDEC 
meets demands and pushes the envelope. In the energy space, they 
take the word efficiency quite seriously: Current programs include 
vehicle power generation, auxiliary power units, alternative 
fuel certification, and energy storage, all of which are geared to 
maximize efficiency. 

The Cutting-edge of Onboard Power 
Just as dismounted soldiers require more electricity, so too do 
vehicles. Ghassan Khalil, Chief Engineer at TARDEC’s Ground 
Vehicle Power & Mobility Group and a 28-year veteran of the 

Center, spoke plainly, “The fact remains that the modern soldier 
needs more electric power than ever before, and the time is here 
where the auxiliary power units (APUs) and alternators are not 
enough to provide the quantity of power that is needed.” He is 
searching for a better way to obtain more electric power from 
a vehicle’s engine to power its systems and supplement towed 
generators. Using technology developed for hybrid electric engines, 
a generator onboard the vehicle will provide electric power to the 
loads aboard it and elsewhere. 

Khalil described an inline generator driven directly by the 
engine. “We have pancake-type generators with a large diameter 
[but not very deep] … that can fit into the bell housing of the 
transmission [of a large armored vehicle],” he stated. This system 
can produce between 100 and 160 kW of power. With other 
infrastructure improvements, an armored vehicle able to store 
large amounts of energy could provide export power to command 
centers and hospitals, which could end up furnishing 20 percent 
increased efficiency to these facilities. 

This effort, called Advanced Propulsion Onboard Power 
(APOP), is being completed first on the Stryker and then the 
Bradley. Dean McGrew, Team Leader of the Advanced Propulsion 
Team, says the effort represents “an order of magnitude increase 
in the power generation capability.” As current alternators 
provision about 15 kW of power, the new systems will have a 120-
kW capability for the Stryker and 160-kW for the Bradley. The 
Maneuver Center of Excellence wanted only 60 kW for the former, 
meaning there is reserve power available for new possibilities for 
electrification of vehicle systems. 

“We haven’t been able to maximize the efficiency of the 
vehicle because the electric power was being used by [so many 
other systems],” McGrew mentioned. “With this project, we’re 
able to build in a foundation of power for future advancements 
such as electrification of radiator fans, air conditioning 
compressors, and pumps.” 

The APOP Stryker program will test the components, 
integrate them in a vehicle simulation lab, and, finally, integrate 
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the system into the Stryker and put it through its paces on test 
grounds. Eventually, McGrew said, TARDEC wants to develop a 
“mild hybrid” with low-voltage lithium-ion batteries and teach the 
generator to motor for engine starting, which enables an anti-
idling strategy to conserve fuel.  “Current combat and tactical 
vehicles idle 50 percent of the time or more. We can dramatically 
reduce engine idling and conserve fuel if we have a battery capable 
of supporting auxiliary electrical loads and the means to recharge 
the batteries quickly,” McGrew said. 

The last steps in the APOP Stryker upgrades will be to add 
both a clutch between the engine and transmission and a high-
voltage, more capable battery. This could pave the way for silent 
mobility, regenerative breaking, and better acceleration. 

Energy Storage: Prolonging Silent Watch
Generating enough power from a vehicle to use at any one time 
presents few challenges, if the engine is running. With as much as 
50 percent of run time spent in idle, presumably to have electricity 
without draining the battery, finding better storage solutions 
is another way to increase operational efficiency. The goal of 
TARDEC’s Energy Storage Team is “to develop safe, reliable, 
cost-effective energy storage systems” through research on weight 
reduction, battery systems that would reduce logistical fuel 
burdens, and batteries that last longer in the vehicle. 

The Energy Storage Team performs a myriad of tasks, 
including developing battery technology for transfer to 
platforms, conducting technology assessments, and qualifying 
and testing batteries for the Army’s vehicle f leet. For R&D, they 
use labs that check vendor claims at the cell-, module-, and 
vehicle-pack levels. 

Currently, the team is focused on making idle time more 
efficient. “Extending silent watch is critical,” Energy Storage Team 
Leader Sonya Zanardelli told me. “One of our main goals right 
now is to replace two 12-volt [lead acid] batteries with one 24-volt 
[lithium-ion battery]. This will give you three times the energy 
density—which means longer silent watch—as well as cut the 
weight and volume in half.” If successful, this development will be 
crucial: Replacements can be both in ratios of one for two and two 
for two, which means greater flexibility for vehicles.  

Ever mindful of wasted energy and effort, the batteries will be 
dual use—this summer they are integrating into class-A trucks to 
get performance data from different climates—and employed by 
almost all tactical vehicles (the 6T form factor). “We’re developing 

our systems to be standard. We don’t want logistics nightmares,” 
Zanardelli stressed. As with the rest of the organization, the 
Energy Storage Team is peering far ahead even as it tackles a 
major improvement in battery technology. In three years, they 
will work with the Office of Naval Research to build a next 
generation battery with approximately double the energy in the 
same form factor. 

Back in the present, the Team is also looking at improvements 
in lead-acid battery monitoring in the current fleet. “Right now, 
the warfighter has no idea if he or she has a bad battery,” Zanardelli 
noted. With a monitoring specification already developed and 
released, the system will give the user information on how the 
battery is operating and therefore minimize replacements. The 
next step is then creating a battery equalization system. This will 
dump energy into the battery with the lowest charge to avoid 
overcharging and, hence, early failure. 

The Diesel Fuel Cell Challenge
Typically associated with calls for a clean hydrogen economy, 
the fuel cell—a device that converts the chemical energy from a 
fuel into electricity through a chemical reaction—intrigues the 
military no less than it does alternative energy boosters. The 
difference is in the fuel: With so much deserved focus on JP-8 as 
the “single battlefield fuel,” TARDEC is developing APUs that use 
diesel-powered fuel cells. They may be dirty, but they fit well with 
efficient logistics. 

Kevin Centeck, Team Leader for Non-Primary Power Systems 
at TARDEC, said the need is unmistakable, “We’re very excited 
to have these APU systems. I’ve spoken to three people [recently] 
who said they wished a fuel cell worked on JP-8… And now we can 
show people these systems” as hardware comes in for testing. 

Fuel cells can help with silent watch and help power auxiliary 
soldier and vehicle equipment. They are quiet (comparable to 
refrigerator fans) and help reduce vehicle noise by cutting down on 
idling time. Where engines are most efficient at full capacity, fuel 
cells run efficiently at part load, making them perfect for running 
some electrical systems.

The first experimental project is designed to replicate an 
Abrams’ under armor APU, with a volume of roughly 225 liters: 
The unit draws fuel, processes it to extract the hydrogen needed 
for the fuel cell, and converts it to electricity. One major challenge 
has to be handled initially: “Fuel cells typically operate off of 
hydrogen—JP-8 is dirty, with many chemical components,” said 
Centeck. “Sulfur is one of those components and is a poison for 
any fuel cell, so we have to remove it first.” The electrical output of 
this initial APU is estimated to be 7 to 10 kW. Testing will occur 
this fall.

Centeck was sanguine on the project, though he was careful to 
acknowledge the challenges. “We’re trying to achieve 30 percent 
efficiency. And trying to do it in a small space,” he said.

TARDEC is not ignoring hydrogen fuel-cell technology. 
They are currently in collaboration with General Motors 
doing testing on their fuel-cell stacks in TARDEC’s Fuel Cell 
Research Laboratory and evaluating 16 vehicles at a base in 
Hawaii. “This will allow us to get information and open up 
the technical relationship with GM so we can fully assess the 
possibility of utilizing their fuel cell technology on military 
vehicles,” Centeck noted. 

TARDEC Engineer Thiago Olsen installs a fuel cell. (Army)
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Demonstrating Future Possibilities
Maximizing vehicle energy means finding ways to use as little 
fuel as possible without sacrificing essential capabilities. To many, 
this seems like a platitudinous fantasy: Everyone desires the finest 
products without any downsides. Part of TARDEC’s forward-
thinking goals is to see these wishes as opportunities rather than 
unrealistic dreams. Doing so might not necessarily change the 
ground fleet immediately, but it does pave the way for the next-
generation of vehicles to incorporate improvements. 

The Fuel-Efficient Demonstrator (FED) program is an example 
of a long-term vision put in place to prove concepts for future 
vehicle platforms. A redesign of the High Mobility Multi-Wheeled 
Vehicle (HMMWV), the program started in 2008 at the urging 
of a high-ranking DoD official working on energy security and 
interested in efficiency. “They wanted to start something from the 
ground up, clean sheet design—what can you do to reduce fuel 
consumption and increase energy efficiency,” said Rachel Agusti, 
former Lead Project Engineer for the program. 

TARDEC initially targeted 30 percent fuel savings on their first 
experimental Humvee, called the Alpha—they ended up getting 70 
percent. “[Much of the] success was due to the modern drive train,” 
Agusti said. “Our baseline vehicle—the HMMWV—is built on 
1970s technology, and it’s way underpowered and overburdened.” 
She estimates the modern drivetrain increased efficiency close to 30 
percent by itself. Other technology included low-friction tires, carbon 
fiber body panels, and lightweight aluminum for the chassis and 
cab. The crew cab was up armored, but rest of vehicle was made of 
lighter weight materials. Equipped with a conventional turbo-charged 
4-cylinder diesel engine and a six-speed automatic transmission, the 
FED Alpha finished testing in 2012. 

Its successor, the FED Bravo, went even further. With 90 percent 
greater fuel economy than the HMMWV, the Bravo uses a parallel 
hybrid diesel V-8 Ford turbo-charged engine and a lithium-ion battery 
and can export power to a microgrid. It is currently undergoing tests. 

TARDEC is careful to note that these vehicles are conceptual, not 
replacements. “The HMMWV is a platform that’s out there, that’s 
reliable … The FEDs are not a replacement,” Agusti told me. “They 
do the same mission, they have most of the same requirements, they 
have the same off-road mobility … [However,] they’re not set up to be 
manufactured in a production line because of the technologies we went 
after. A lot of those technologies are not set up to be mass produced.”  

Despite this, the designers always kept military requirements in 
mind. “We tried to take the lessons learned from Iraq. We knew what 
attributes would increase and decrease fuel efficiency,” Agusti said. 
The extensive tests that the demonstrators go through help determine 

if certain technologies are ready for military use. For the future, the 
FED program shows that replacing the HMMWV’s engine (a major 
undertaking) and installing low-friction tires (a more feasible project) 
are two ways among many to improve the vehicle’s performance. 

The Alternative Reality
Another unique role being fulfilled by TARDEC is that of qualifying 
alternative aviation fuels for use in ground fleets powered by diesel 
engines. These fuels are drop-in replacements for JP-8 and similar 
fuels. According to Patsy Muzzell, Program Manager, Alternative Fuels 
Qualification, “TARDEC’s efforts to qualify and approve candidate 
alt fuels as drop-in replacements for single battlefield fuel are helping 
prepare the military to use non-petroleum fuels that are entering the 
global fuel supply.” 

TARDEC is currently qualifying three aviation fuels as 
drop-in fuels for JP-8:
•  Blend of JP-8 and up to 50 percent Fischer-Tropsch synthetic 

paraffinic kerosene (FT SPK) 
•  Blend of JP-8 and up to 50 percent hydro-processed esters and fatty 

acids (HEFA) SPK
• Blend of JP-8 and up to 50 percent alcohol-to-jet (ATJ)

Looking Ahead
The Army’s Energy Security mission states, “Make energy a 
consideration for all Army activities to reduce demand, increase 
efficiency, seek alternative sources, and create a culture of energy 
accountability while sustaining or enhancing operational capabilities.” 
By this measure, TARDEC seems to be moving in the right direction: 
Its programs focus on diversification and efficiency, while their 
forward-thinking posture proves the Center’s energy-aware culture. 
Given the advances detailed above, we expect to see TARDEC-initiated 
vehicle energy improvements for a long time to come. 

An auxiliary power unit undergoes testing at one of TARDEC’s labs. (Army)

For the future, the FED program 
shows that replacing the 
HMMWV’s engine and installing 
low-friction tires are two ways 
among many to improve the 
vehicle’s performance.
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