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fter decades of a certain anonymity, operational
energy is now a mainstream topic in military affairs.
Two counterinsurgency campaigns conducted
in large countries with harsh climates intensified the
drawbacks of long supply lines, and considering the nearly
limitless demands on electricity generation from ubiquitous
and necessary electronics, in-theater power supplies were
bound to receive more attention. As we detailed last issue
and continue to describe here, this does not mean that
the process of prizing energy efficiency and innovation in
acquisition and management is complete or even close to it,
but it is happening and will continue.
As recently as last year, we heard stories of military
engineers and energy teams in Afghanistan providing
remarkably swift and simple fixes to out-of-date and
wasteful energy systems for forward-operating bases and
outposts. Understanding these processes and investigating
how to avoid poor energy practices in the first place will
be valuable lessons learned. As operations vary in scale and
nature and occur well away from modern infrastructure,
small-scale energy will continue to have a place on the
ground.
In this issue, efficiency efforts in the field are highlighted
by JOCOTAS, the DoD group that works on joint efforts
to procure better, more energy efficient shelters. One may
not associate tents with power projection, but they are an
integral part of deploying a modern force to remote areas.
We hope readers come away with an understanding of how
the services are improving their shelters and where they
might want to innovate in the future.
In addition to bettering current equipment, the Pentagon
can also tackle future issues before they crop up in a combat
situation. Innovation can be vague, and some ideas will
simply fail, yet the end of major combat operations should
not stif le operational energy research. To address this we
included an article on microgrids and an interview with the
leader of a DARPA-inspired Department of Energy agency
tasked with finding groundbreaking ideas and funding
initial research so the country may leap ahead towards a
cleaner and more secure energy future.
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Cover: Two tents with photovoltaic panels on the flys are awaiting final
touches with sensors for testing on 12 August 2013. Since the tents
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FJOCOTAS’
oundations for Force Projection
Efforts on Basing and Energy Management

A tent with a reflective covering is installed at a base in Southwest Asia as part of a joint research project between the Air Force and Army to test energy-saving
technologies. The tents include insulated liners, photovoltaic flys, and more efficient environmental control units. (USAF)

By Frank Kostka, JOCOTAS Executive Secretary

A

s 2014 progresses, three issues
are apparent: The military is
under extreme pressure to reduce
spending; the world is a dangerous place;
and the right technology can optimize
Warfighter performance while reducing
risks.

The Need to Test and Assess

The services are pursuing expeditionary
basing activities from many levels: policy,
doctrine, research and development,
and production and fielding. The Army
is adopting basing as part of the Army
Campaign Plan. The Maneuver Support
Center of Excellence (MSCoE), a Training
and Doctrine Command (TRADOC)
agency, is in the final stages of completing
a Capabilities Development Document
(CDD) for basing. Another key area of
assessment is doctrine and training:
What tasks are we executing that support
expeditionary basing? Is the training
provided delivering optimal results? These
are referred to as non-materiel solutions,
which tend to be simpler and more cost
effective to implement.
All services are researching new
enabling technologies and have established
demonstration test beds. The Army’s PEO

2 | DoD Power & Energy Spring 2014

Combat Support/Combat Services Support,
lead by Mr. Kevin Fahey, has established a
long-term capability at Fort Devens, MA.
The Force Provider Base Camp Integration
Laboratory (BCIL) is evaluating the latest
in shelters and sustainment footprintreducing technologies. The MSCoE is
also setting up at test bed at Fort Leonard
Wood, MO, the Contingency Basing
Integration Technology Evaluation Center,
focused on structures such as B-huts and
system components.
In FY12, Dr. Marilyn Freeman, the
former Deputy Assistant Secretary of
Defense for Research and Technology,
established a program of nine Technologyenabled Capabilities Demonstrations
(TeCD) that laid out a clear path for
test and demonstration of emerging
capabilities. TeCD 4a looked at basing
sustainability and logistics. Once baselines
are established for existing systems, the
TeCD 4a team will begin to assess new
technologies across base camp sizes of 50,
300, and 1,000 Warfighters. The TeCD
management includes an overarching
systems engineering approach that
will refine capability gaps to actionable
tasks and contribute to the final CDD
requirements. Many of the evaluations will
be at the BCIL.

New Expeditionary Basing
Focus: Tropical Asia/Pacific
Environments

The Navy’s Transformative Reductions
in Operational Energy Consumption
(TROPEC) program is a collaborative DoD
and Department of Energy (DoE) program
which identifies, assesses, demonstrates,
and helps transition innovations for
energy use reduction at expeditionary base
camps. TROPEC operates with a particular
emphasis on tropical environments
(defined as high vegetation, high mean
temperature, high average rainfall, and/
or high and persistent humidity). Seeking
both materiel and non-materiel solutions to
reduce operational energy use, the program
has processed over 90 applications from
innovators in the small business sector
through DoD research and development.
Applications are received via TROPEC’s
web portal, Innovations Network, or I-Net.
TROPEC has completed DoE lab assessment
on a dozen promising technologies, while
nearly a dozen more were field assessed
during military exercises held in the Pacific
region. In addition to quantitative data
collection and evaluation on operational
energy savings, the program also collects
qualitative feedback from operators and
active duty military at each field exercise.
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Data collected and analyzed by the TROPEC team has been
used to inform military R&D efforts and acquisition decisions.
Findings and recommendations that have surfaced since
program inception in 2011 include modifications to radiant
barriers for tropical climates to avoid oxidation, integration of
modulating capacity environmental control units, plasma-based
solar light carts providing lighting at lower fuel usage, and
occupancy-based control of lighting and thermostat settings
resulting in energy savings.
This next year will see assessments completed on, among
others, efficient servers and server cooling, new shelters, and
power management, with several lab assessments planned as
well as field evaluations occurring during select U.S. military
exercises in the Pacific area of operations.
Applications for materiel and non-materiel solutions to
reduce operational energy usage at contingency bases are
accepted year round, with focus areas selected twice a year. The
next focus areas are expected to be in water reuse and delivery
as well as high-temperature electronics. Those interested in
submitting an application can do so via I-Net, which can be
accessed through www.tropec.net. *
*Ms. Melissa Burns, TROPEC program lead, provided the
above update.

Air Force Basing Technology Takes Off

The Air Force program, led by Rod Fisher from the Air Force
Civil Engineering Center (AFCEC), intends to use a smaller
structure to develop a baseline understanding of the HVAC
problem for large shelters, develop a model, then scale up to fit
both the AF Dome tent and the LAMS. The Air Force recently
completed a joint project with the Army at Al Salem Air Base in
Kuwait assessing solar shade flys, large photovoltaic flys (4kW

and 5kW), insulated liners, LED lighting, energy efficient HVAC
units, and thermal coatings. Fisher reported that the combined
approach resulted in reducing the required HVAC by 67 percent,
leading to the use of a single five-ton improved ECU to cool two
AF shelters. This had a plethora of benefits, including reduced
acquisition costs, transport cube, setup time, maintenance, and
fuel consumption. Fuel efficiencies alone—based on $15 per
gallon (Fully Burdened Cost of Fuel)—could result in a $180
million in annual savings across the BEAR program.
The Thermal Coating Program was executed in August
and September at the Tyndall Air Force (TAFB) Base Tent City.
The Air Force uses both TAFB and Holloman Air Force Base as
organic test sites, and the service built 15 A-Frame test jigs with
45 degree slopes oriented roughly east to west to gather test data.
Multiple combinations of shelter fabric and flys, baseline and
coated, were assessed. Results are pending.

In Search of Revolutionary High
Performance Insulating Solutions

Both the Army and Air Force are looking at phase change
materials (PCM). Initially found to be heavy and potentially
messy if punctured, Natick Soldier Research, Development, and
Engineering Center (NSRDEC) began working with Integrated
Fabric Solutions (IFS) of Zeeland, MI, approximately two years
ago on microencapsulated PCM capillary concepts. IFS is
partnering with Milliken, a leading fabric technology company.
A new generation of temporary shelters will be a critical
requirement for future U.S. military operations, whether in
Asia/Pacific, Africa, or elsewhere. A major challenge is to
improve the livability, energy efficiency, and mobility of shelters.
IFS developed a lightweight energy efficient liner designed for
use in temporary shelters, utilizing micro-encapsulated PCM

Update on the Self-sustaining Living Module
NSRDEC’s Jean Hampel and her Fabric Structures Team
are investigating integrated solutions for squad-based
living accommodations through the development of a Selfsustaining Living Module (SLiM). The research program will
explore the application and synergistic integration of emerging
habitation technologies into a conceptual technology design
and demonstration. SLiM’s overarching goal is to maximize
Warfighter quality of life and energy efficiency while minimizing
the logistics footprint with a futuristic concept that can be
scaled for next-generation military contingency bases. Four
Phase 1 contracts were awarded to a combination of industry
and academic partners to develop SLiM concepts and
models.
Ed Doucette, the lead engineer from the program’s industry
partner, Leidos, told us, “In support of DoD initiatives to
modernize contingency basing and improve operational
energy, the innovative Leidos’ SLiM project brings a high level
of efficiency and quality of life to the remote combat outpost
(COP), setting the bar for future expeditionary shelters. Using
an innovative, modular shelter design; integral energy, water,
and waste system efficiency; and ease of transport and
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assembly, the SLiM system introduces a substantially higher
level of standardization, efficiency, and quality of life for soldiers
serving in COPs. Liedos was recently awarded a Phase II
contract to prototype and demo their design.”
Some of the key requirements:
• Size: space for 20 soldiers (20’ x 20’).
• Weight: all parts must be man portable (multi-man lift).
• Cube and dimensional limitations for piece parts and
transportability: all parts must fit within 463L pallet
dimensions for helo sling load (104”L x 84”W x 96”H).
• Setup time goal: 20 minutes.
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technologies. This addresses one of the major operational
energy priorities of the DoD and is an exciting new area with
applications beyond military shelters.
The term “phase change material” is used to describe
materials that use phase changes (e.g., solidify, liquefy,
evaporate, or condense) to absorb or release large amounts of
latent heat at relatively constant temperature. PCMs leverage
the natural property of latent heat to help maintain a product’s
temperature for extended periods of time. The IFS liner will use
microencapsulated PCM combined with advanced insulation to
create a unique energy efficient liner.
The liner will be custom designed to fit into a variety
of temporary shelters and will use the inherent capability
of the PCM to equalize the temperature variation normally
experienced between day and night. Equalizing the extreme
temperatures by storing and giving off heat/cooling energy,
the PCM enhanced liner will utilize the normal temperature
changes to keep a temporary shelter more energy efficient,
thus reducing the energy demand for heating/cooling by an
estimated 50 percent.
As anyone who has tried to develop new textile technology
for military products knows, it is never simple. Material that is
acceptable for construction or used in the food transfer process
may not meet all of the requirements for an exposed insulating
liner, particularly flame retardance. IFS, working with Eastern
Michigan University, developed a new flame retardant that
is both highly effective and environmentally responsible.
The second challenge of the effort is to develop an optimized
application technique.
The liner will be a durable lightweight fabric that will
last for the life of the tent. The IFS thermal energy liner will
provide a cost effective solution to the recently released DoD
Operational Energy Capabilities Improvement Fund program
“Advanced Energy Efficient Shelter Systems for Contingency
Basing and Other Applications.” Validation tests will be made
with in concert with NSRDEC and Product Manager Force
Sustainment Systems (PM FSS). Mature technology will be
transferred across the JOCOTAS community.
The Army Corps of Engineers, which possesses extensive
experience with structures and large contingency bases, is
also investigating new dual purpose applications for exotic
insulating approaches. L. D. Stephenson and Debbie Lawrence,
scientists at the U. S. Army Engineer Research and Development
Center, Construction Engineering Research Laboratory (ERDCCERL), in Champaign, IL, are evaluating (in a laboratory
setting) the use of materials that show potential for mitigating
energy losses in shelters while withstanding harsh military
environments. The various technologies being evaluated
include: advanced insulation materials, such as aerogels and
polymeric liners; PCMs; and low-emissivity coatings.
A laboratory-based testing protocol is being developed for
predicting and comparing the long-term performance of various
advanced insulation materials. Accelerated aging experiments
are used to determine reductions in R-values due to moisture
absorption and polymer degradation. Aerogels showed only
4 percent R-value degradation in high-temperature /highhumidity environments, and exhibited even better performance
in medium-temperature/low-humidity environments.
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Thinsulate liner materials will be tested next under similar
experimental conditions.
Cyclic testing is being conducted on PCMs from multiple
suppliers using differential scanning calorimetry. The testing
has thus far demonstrated that all PCMs tended to lose some
degree of latent heat storage capacity as they underwent
thermal cycling, but microencapsulated hexadecane PCM
from one of the suppliers lost significantly more heat storage
capacity. The testing will continue up to 5,400 cycles,
simulating 20 years of use.*
*Tom Nelson, the lead engineer from IFS, provided the above
update.

Gathering and Storing Alternative Energy

JOCOTAS’ key photovoltaic (PV) industry partner, PowerFilm,
is completing development of the second generation
PowerShade. The first full prototype is due in January 2014.
The small Gen2 PowerShade is slightly wider than the Gen1
unit, but carries almost twice the PV generating capability.
Modules are now field replaceable, and the handling of the
new unit is much easier than the prior version. The cost per
kilowatt and weight per kilowatt will be significantly lower,
and materials used in this generation have a 10-year life
span, which is a 300 percent improvement. The new power
management and storage unit, referred to as “balance of

MissionCriticalEnergy.com
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OSD and the JOCOTAS committee are guiding the services to ensure
that shelter and expeditionary basing efforts are collaborative in nature.
systems,” has added the capability
of a generator or grid connection in
addition to the standard battery/inverter
capabilities. On the individual Soldier
side, a new generation of packable
foldable arrays are available. The weight
of the new generation of 120-watt
foldables has been reduced to less than
4.4 pounds from 6.7 pounds, and the
60-watt foldables weight is now below 2.1
pounds, down from three pounds. These
units are currently undergoing MILSTD-810G testing.

Mass Storage: The Final Green
Energy Building Block

PM FSS, in partnership with the
Department of Energy’s Sandia
National Laboratory (SNL), evaluated
Expeditionary Energy Storage Systems
(E2S2) at SNL’s Distributed Energy
Technology Lab. According to Tom
Merril, the project engineer, “The
E2S2 effort is a collaborative effort to
evaluate the use of energy storage within

the Force Provider (FP) base camp
microgrid. The objective is to increase
the fuel efficiency of Army tactical
generators, and improve the quality of
the FP microgrid by minimizing the
shedding of secondary generator loads.
PM Mobil Electric Power partnered
in the effort … The ability to store
energy provides a potentially significant
night time operational bonus. Testing
done at the Joint Net Zero Technology
Demonstration Project at Fort Irwin
demonstrated that during a significant
portion of night time operations there
was low power demand. Effective E2S2
could reduce the need for any additional
power generation.”

Collaboration Benefits
the Warfighter

OSD and the DoD JOCOTAS committee
are guiding the services to ensure
that shelter and expeditionary basing
efforts are collaborative in nature. We
work closely with our academic and

industry partners to capture emerging
technologies and validate the feasibility
of manufacturing components built
in the lab. Not all technologies will
successfully meet the needs of the
Warfighter, and many that do will
require multiple approaches to reach
fruition. Despite these difficulties, great
advances are possible. The FP system, for
example, revolutionized both base camp
transportability and deployability with
the introduction of inf latable composites
and TRICON-based hygiene systems.
All services have demonstrated the value
of sharing information as it relates to
reduced basing energy consumption,
now approaching 50 percent due to
a combination of high performance
insulations, thermal shields, and
microgrids.
New obstacles will arise as we begin
to focus on the Asia/Pacific and African
mission areas. Continued collaboration
will enable our Warfighters to meet
these challenges.

SEA BOX

Product Spotlight
Sea Box, Inc. is a U.S.-based small business that has more than 30 years of
experience in the design, custom modification, and manufacturing of ISO containers.
In recent years, Sea Box has been working with the military to understand their needs
for energy-efficient, rigid-wall shelters. Sea Box has been able to parlay their expert
knowledge of custom container design to develop a versatile selection of shelters.
Staying with the intermodal concept, Sea Box offers shelters that are redeployable
anywhere in the world and can serve as personal living quarters, office and command
centers, shower and latrine facilities, mobile medical modules, and numerous other
functions.
Sea Box’s rigid-wall shelters are constructed of heavy-duty steel frames that ensure
a sturdy and robust ISO structure. The wall panels feature thermally efficient insulation for reduced heating and cooling costs,
and the shelters are designed to easily connect to existing utilities. Warfighters benefit by having a quieter, fully insulated shelter
which provides a comfortable living environment in even the harshest environmental conditions. Sea Box offers many types of
shelters to satisfy a variety of military needs, including the following:
• Non-expandable shelters which are easily transported
and can serve as command and control centers or
workshops in the field
• Expandable 20-foot and Bicon shelters which expand
on one or both sides to provide nearly triple the useable
space when deployed

• Collapsible Redeployable Shelters (CRS) which are
lightweight, rigid wall shelters that fold flat and stack
four-high into a 20-foot ISO container module for
optimal efficiency during transport. The CRS units can
be connected together to form building groups and are
stackable and reconfigurable with optional stairways,
walkways, and solar panel platforms to add even more
energy-savings benefits

More info: seabox.com
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Utilis USA is a leading supplier of shelter systems to the DoD and other state and
federal organizations and is well known for our incredible speed of set up, thermal efficiency,
and durability. Utilis shelters have successfully passed all military testing for shelters
including snow load, wind, rain, black out, and strike and erect at Aberdeen Proving Ground,
MD. In addition to providing shelter systems of various sizes and configurations, Utilis is
fielding dual use Single Skin Collective Protection (Col Pro) shelters. The benefit of the single
skin dual use technology is that your standard shelter system is deployed with the chemical
biological (CB) resistant layer already infused into the shelter material and then filtration
assemblies and airlocks are simply added to provide a chemically hardened complex. The
older Col Pro systems require that all the equipment inside the shelter be removed and then
an additional CB liner hung in each shelter. This is a very time consuming and cumbersome process. In February 2014, the Utilis Single
Skin Col Pro shelters completed a successful proof of concept evaluation with the U.S. Air Force Expeditionary Medical System.
In addition to evolving shelter technology, one of the cornerstones of Utilis USA is to provide turnkey deployable base-camp solutions
that can be tailored to meet customers’ requirements. These turnkey systems, called Forward Operating Response Camps, or FOR-C,
have been deployed by Joint Special Operations Command, Air Force Special Operations, and Combat Theater Aeromedical Evacuation.
The FOR-C packages include shelters, generators, environmental control, cold weather kits, shower systems, latrines, armory, kitchen,
and water purification units and have all necessary equipment to sustain deployed forces for 45 to 60 days without resupply.

BERG

More info: utilisusa.com
Berg is a certified small business that has provided remote camp solutions
since 1883. Offering a suite of camp-related products and services that are
designed with the end user in mind, Berg’s solutions are easily transportable,
lightweight for ease of deployment, energy efficient, and effortlessly reconfigurable.
The Energy Efficient Shelter System (E2S2) is Berg’s next generation of ISO
container-based expandable shelters designed to maximize energy efficiency and
provide ultimate flexibility in transport, deployment, and configuration. The unique
SIP panel construction and thermal break design makes the E2S2 the industry leader
in energy efficient performance. The E2S2 complies with MIL-STD-810, which
ensures comfortable living and work spaces while saving fuel.
The E2S2 is easily deployed by two people in under 10 minutes with no tools or equipment. The expandable wing walls
are self-supporting, which minimizes the requirement for leveling jacks to the four corners of the ISO block. This allows
the shelter to be set up on uneven surfaces with a grade differential of 3 feet over a 20-foot span. Despite the light weight
construction, the E2S2 is extremely rugged and CSC certified up to nine-high stackable.
Berg provides a comprehensive portfolio of turnkey camp solutions utilizing the E2S2 platform. Coupled with smart
power distribution and alternative energy generation and storage, the E2S2 furnishes a unique solution for all remote
camp requirements.
More info: bergco.com

COMPLETE CAMP SOLUTIONS
– DELIVERED AND
SUPPORTED WORLDWIDE
PREMIER CAMP SOLU TIONS

CALL FOR MORE INFO

800.228.8277

Full Line of Expandable Shelter Systems:
• 9-high stackable • Energy Efficient
• CSC Certified • Fully integrated
We also provide tents, fuel & water systems, and power systems.
Visit bergco.com for our full product line.

tacticaldefensemedia.com

DoD Power & Energy Spring 2014 | 7

Energy Security Microgrids

striving for certainty

When utility power is lost, military bases can use
distributed generation to not only support their
mission critical load but the surrounding community
as well. (S&C Electric Company)

Microgrids improve power
surety and security on military
bases.
By David B. Chiesa, Director – Commercial &
Industrial Business Development, S&C Electric
Company

T

he story of the first microgrid reaches
back to 1882 when Thomas Edison
built the first electrical grid on Pearl
Street in New York City. The Pearl Street
generating station was the first commercial
power station, delivering electricity to
lower Manhattan. It was a microgrid;
specifically, the Pearl Street generator
supported the local loads without help
from any other source. As Edison grew
his empire, these small grids started to
connect to one another for support and
improved reliability. If the load on one grid
was too much for the generation to handle,
additional generation from a nearby grid
could be used to support the excess load.
During the next 100 years, the smaller
grids connected and became larger grids
centralized around urban areas, spreading
out into the countryside. Generation was
added as more and more people wanted
power. This system of interconnected
grids continued to grow into what we
know as today’s modern electrical grid,
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which is really the interconnected series
of generators, transmission lines, and
distribution systems designed to produce
and deliver power. Our modern grid is
considered by many to be one of the most
complex engineered systems in existence,
and in the United States it is 99.9 percent
reliable, according to the Galvin Electricity
Initiative.
Yet, modern microgrids still have a role
today, as they can positively impact grid
reliability in two ways:
1) Preparing for outage duration time—the
.1 percent of downtime—that occurs on
the grid each year.
2) R
 educing the costs behind providing
99.9 percent reliability.

Maximizing Energy Security

On the average power system, 99.9 percent
availability equates to about nine hours of
outages for an electricity customer a year.
The challenge is this reliability metric
is spread out over the entire U.S. power
system. A closer look into certain regions,
such as specific military bases and their
power systems, will show varying levels of
reliability and outages.
When it comes to military bases,
think about the costs of a one-hour
interruption. What about the impacts of a

24-hour interruption? The costs of these
interruptions at defense installations can
go well beyond monetary losses.
In 2008, the Defense Science Board
Task Force released a report on the DoD’s
energy strategy. One of the report’s major
findings was that military installations
are almost completely dependent on
the commercial power grid. This places
mission-critical operations and homeland
defense at an unacceptable level of risk for
extended outages. As a result of this report,
the DoD issued a variety of mandates and
directives to increase energy independence
and improve energy security on military
bases.
And we’re back to Edison: The original
Pearl Street grid can offer an advantage
for generating and distributing power on a
more confined scale.

On the Trail of Energy Surety

In order to maintain operations during
an outage and reduce outage frequency,
military bases need the ability to
generate and distribute enough power to
support their mission-critical operations
independently of the larger grid. Many
military bases already do this in the form
of backup diesel generation. The big issue
is that it’s still cheaper and more efficient
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to rely on the electrical utility to support
the load.
What today’s microgrids do
differently from what Edison developed
is that they have the ability to “island,”
or to dynamically disconnect and then
reconnect from the primary utility source.
Modern microgrids use the utility grid as
the primary source of power, but when an
outage occurs or other factors necessitate,
the microgrid can transition immediately
to distributed generation resources and
continue operations for extended periods
of time. This is not as easy as it sounds, and
it requires an adaptive distribution network
and control system that can change the
protection and coordination of the system
in real time.
In addition to on site generation and
islanding, the DoD also wants to harden
its power systems. All the generation
in the world is useless if the overhead
distribution lines delivering the power
to a critical facility are down. The right

approach to harden a power system
depends on varying factors, including
the topography of the area. Solutions that
can help improve power system resilience
to protect against power outages include
moving power lines underground where
practical, installing intelligence automated
switching equipment, and incorporating
energy storage systems to provide a backup
or supplemental power supply.

grids enable both of these goals.
One of the advantages of microgrids is
that the same distributed generation used
during outages on the grid can also be used
to support the base load when the system
is running properly. This would reduce the
overall energy use of the base and, thus,
reduce the power bills for the base. In an
ideal situation, the energy produced on site
would equal the energy demand, making
the installation net zero.
It is also possible to diversify the
distributed energy mix by adding
generation technologies like wind, solar,
natural gas, geothermal, or combined
heat and power systems. This way the
base can use its distributed generation
either to reduce its overall dependence on
energy from the grid or, in some cases, to
sell excess energy it generates back to the
utility.
A challenge with microgrids is that
some types of electricity generation may
not be available when needed to support

Reducing the Costs of
Reliable Power

The DoD is both one of the single largest
users of energy in America and the owner
of land with gigawatts of renewable energy
potential. This means that the Pentagon
has an inherent interest in reducing the
costs of power delivered from the grid
and taking advantage of clean energy.
Recognizing this, the Department has
set a variety of goals to push installations
toward net zero power use and to increase
the use of alternative energy sources. Micro-

The Dewey Electronics Corpora�on
27 Muller Road, Oakland, NJ 07436
www.deweyelectronics.com
201‐337‐4700

Auxiliary Power Units
MEP‐952B
NSN 6115‐01‐452‐6513
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Energy Security Microgrids

Microgrids in
the Field
L-3 Westwood conceived the Load
Demand Start Stop (LDSS) system as an
enhancement to the company’s 20,000
Tactical Quiet Generators (TQGs) fielded
by the DoD. Like a microgrid, the system
monitors input power and responds
to demand, instantaneously starting
another generator as needed. This allows
generators to run with excellent efficiency.
DoD Power & Energy magazine spoke
with Clint Crownover, Director of Sales
and Contracts for L-3 Westwood, about
the LDSS.
Can you give us a progress report
on the LDSS over the last six months?
Where has it been used and by whom?
L-3 Westwood has manufactured
and delivered units to equip over 350
gen[erator] sets in the past six months.
We are currently producing systems to fill
other orders to equip another 150. Our
systems are starting to roll out into theater
for operational use, and the response
has been positive. Westwood has also
installed and tested the LDSS on military
generator sets outside the TQG family in
the past six months and was successful in
that effort as well.
To date the primary interest has been
the U.S. Army for expeditionary camps.
L-3 Westwood is confident that once the
benefits of this system are realized in a
fielded environment, other branches of the
service will see a need for it as well.
What is the scale of the LDSS?
The scale of LDSS that has been currently
tested is 0-360 kW in 60 kW increments
and 0-180 kW in 30 kW increments. The
system has the capability of expanding
into the Megawatt range. We have tested
up to six gen sets, with the capability [of
going] up to 16 sets.
Do you see renewable sources as a
potential contributor to the system?
L-3 Westwood definitely sees the LDSS
system as being useful with renewable
energy and is currently working with
OEMs in that industry to develop a new
product that utilizes both technologies.
This developing product will even further
enhance the capability and fuel savings
that the current LDSS provides.
More info: L-3com.com
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S&C Electric’s PureWave Storage Managemennt System allows microgrids to reduce peak load or to sell
power generated in off-peak times to the utility. (S&C Electric)

support a larger part of the base’s load
critical loads or to be used efficiently
with clean resources.
when electricity demand is low. Energy
storage is the perfect solution, as it acts
as both a generation source and load.
Security Jumps Ahead
Bases can store the excess generation
The modern microgrid, especially
from either the grid or local distributed
when fortified with the latest
generation and dispatch that energy
smart grid technologies, ultimately
when it is needed most. In microgrid
helps military bases operate more
applications, energy storage systems
independently and incorporate
can dynamically island the load in
renewable generation efficiently. These
the event of a disruption on the utility
advantages are important for today’s
grid, help meet peak demand, ensure
mission critical needs. Using storage
generation will be available even if
to facilitate the use of renewable
intermittent resources such as wind and
energy resources to power a base’s
solar generation are used, and smooth
microgrid helps improve security and
the output of renewable generation to
reduce outages. Plus, it offers a source
protect the reliability of the microgrid.
of revenue, as bases can sell surplus
The future of energy storage
power back to the utility. Overall,
is continually evolving, and new
military bases can reduce power costs
chemistries and technologies are tested
and experience better operational
annually. Battery energy storage is the
flexibility and reliability during a
most prevalent technology—lithium-ion disruption on the utility grid or the
and lead acid being the most frequently
base’s microgrid. Thomas Edison
used chemistries. Other applied
would be proud of how far we’ve come
technologies include thermal storage
since Pearl Street.
and the use of compressed air and other
gases. Multiple market drivers continue
David B. Chiesa is responsible for
to chip away at the cost of energy
S&C’s Commercial & Industrial market
storage, holding a great deal of promise
in North America, including all U.S.
for wider applications in the future.
military installations. Chiesa began
One of the keys to making this a
his career in the U.S. Army, serving
reality is to implement energy storage
as an operations/training officer,
technologies such as S&C’s PureWave
maintenance company commander,
Storage Management. Energy storage
general officer aide-de-camp, U.S.
acts as both a source of load and
forces maintenance manager, and
generation; it allows microgrids to
material readiness manager.
reduce peak load, a concept called peakshaving, or to sell power generated in
off-peak times to the utility when the
utility needs it most. During an outage, complimentary
subscription
energy storage would dispatch stored
www.tacticaldefensemedia.com
power from renewable resources such
Scan the code to sign up now!
as wind and solar, and can help and
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Ideas Spotlight ARPA-E

Unrestricted
Innovation

The Department of Energy’s Advanced Research Projects Agency-Energy
is looking for the technology after next. Acting Director Dr. Cheryl Martin
discusses what ARPA-E does and how it may benefit the military.

“white space.” And as we
do that, we draw together
different communities of
researchers throughout the
energy and engineering
ecosystem. With this outof-the-box thinking, we are
Dr. Martin: We were
even able to bring people
envisioned as part of a
together to work on these
report from the National
complex problems who may
Academies called “Rising
not have participated in or
Above the Gathering Storm”
Dr. Cheryl Martin
even thought their expertise
in 2007, in response to a
Acting Director, ARPA-E
had applications in the
growing concern about
energy industry before.
American competitiveness in the 21st
That said, we’re a little bit different than
century and our ability to tackle future
DARPA, which has a defined customer: the
energy challenges. The report recommended
Department of Defense (DoD). DARPA’s
that the United States form an energy agency
job is to deconstruct DoD’s vision into
modeled on DARPA (Defense Advanced
technology areas they should be working
Research Projects Agency) and focused on
on. In our case, we don’t have a single entity
energy innovation. DARPA was actually
that’s defining the problem; we’re dealing
called out in the report, so when ARPA-E
with the totality of energy questions. Our
was founded, we established many of the
job is not to define policy and it’s not to
same ideas. For example, one similar
address a single challenge from one specific
practice we adopted was using special hiring
community. It’s to look at the vast landscape
authority to bring in people from academia,
of challenges facing the energy industry.
national labs, and industry for limited terms
to serve as the program directors, exactly
DoD P&E: How do you prioritize what
like DARPA; another was the idea that
you fund?
we need to work separately from today’s
technology roadmaps where other parts
Dr. Martin: Initially, in 2009, ARPA-E
of industry and government R&D exist—
started with funding an open solicitation
exactly the same way DARPA was not
(OPEN 2009), asking for the most
intended to focus on projects that the rest of
innovative, groundbreaking ideas in
the military works on. That is the same with
energy. Following that request, the energy
us: ARPA-E is looking at transformational
community at-large sent in applications—
energy technology and focuses on the
roughly 4,000 concept papers, which were
development and deployment of those
downselected to about 400 full papers, and
technologies.
then we selected 37 projects in our first
So, like DARPA, ARPA-E is not looking
round of funding. After OPEN 2009, we had
at current technologies that exist today, or
a huge amount of data about the areas in
even using current thinking in technology
which people saw the need for innovation
development, but going well beyond today’s
and had good ideas, even though we could
research and thinking into this so-called
DoD Power & Energy:
What are the similarities
and differences
between ARPA-E and
DARPA?
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Primus Power’s EnergyPod microgrid energy storage
and control equipment. (Primus)

only fund so many of them. In a sense, we
were able to get a broad look at the energy
innovation space based on that “look at the
energy universe,” and asked the question:
Where should we run focused funding
opportunities? [Today, ARPA-E has 18
focused programs and two open funding
solicitations (OPEN 2009 and OPEN 2012.)]
After our first open funding solicitation,
our program directors pitched their ideas for
new, focused programs. Focused programs
are designed around tackling specific energy
challenges and have very deliberate cost and
performance targets that applicants, and
future awardees, are expected to hit. But
before a program director gets to launch a
new program, we have them hold a workshop
to pitch the idea to other people, both
internal and external, to gather research and
information from the top minds in academia,
industry, and government to see if their
proposed program will make sense and make
an impact. You can see, not all workshops
and pitched ideas become programs, but all
existing programs had workshops and had to
be pitched to experts.
DoD P&E: What technology areas did
you initially explore?
Dr. Martin As a new agency, we started
with the obvious—energy efficiency, fuels,
EV batteries, carbon capture, and power
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electronics, for example—and then we learned from those projects
and adapted to the changing world. For example, one of our program
directors came in with an idea three years ago to use natural gas in
passenger vehicles. He wasn’t acting on his basic training, which was
in batteries and fuel cells, but [instead] on the idea that this source of
energy could be very interesting, and at the time nobody was thinking
about natural gas in this way. So, like DARPA, we are very program
manager/director-driven as to how we’re going to attack the major
challenges facing the energy industry.
DoD P&E: Please discuss some projects that have shown
particular promise.
Dr. Martin: I think we’re seeing a lot of tangible progress in a lot
of different areas right now, but what I think is really interesting,
especially for your readers, is the overlap that is taking place between
what we’re doing and how it can help the military. There’s a video on
our Youtube page about a microgrid at Miramar [Marine Air Station].
The base had solar panels, but apparently when the West Coast lost
power, they still had a blackout because the base wasn’t actually set up
as a microgrid. So suppose you put in a control system and storage to
have 72 hours of reserve power. Because of the microgrid set up, you
could also load balance the base’s demand and use the solar panels
as much as possible—which saves money and allows you to burn
your battery banks [during outages]. In the video, you see a company
we funded to develop a grid scale flow battery called Primus Power,
which was subcontracted by Raytheon, installing the microgrid at
Miramar.
We also have another video on getting HVAC to forwardoperating bases (FOBs) to avoid having to bring large amounts of fuel
to remote areas for generators. The Navy partnered with us to select
five of our HVAC projects to get further DoD funding, moving them
to the next phase of development to better meet the military’s needs.
The video shows a Georgia Tech project that several graduate students
and their professor have developed to use waste heat. So if you’re at a
FOB, running your generator, you could just hook up your exhaust to
this thermal heat pump technology and set up your cooling system to
run of the waste heat. It’s about the size of a chest freezer and could fit
into a helicopter, though it’s a demonstration model right now.
DoD P&E: What are the potential commercial applications
of microgrids?
Dr. Martin: A lot of islanded environments, like military settings,
can use these technologies in a number of different ways. Microgrids
can be useful as backup power, for example. With a two-way AC
power flow controller, you could back it up to the main grid. Think
of a microgrid within a macrogrid: It could be feeding power back
to the main grid, and it could simultaneously be backed up by the
microgrid. Today, power is intended to only go one way, so at ARPA-E
we’re working on bi-directional pieces—power flow control, software,
and switching technology [between DC and AC].
Another way to use microgrids is regarding quality of power.
Lower-quality power is okay for some applications, but suppose you
wanted to back up your hospitals; there are many different ways you
could use microgrids for a combination of reliability and robustness
as well as pure islanding. And I think the discussion over microgrid
applications is not over yet.
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DoD P&E: Has ARPA-E been working on ways to improve
vehicle battery performance?
Dr. Martin: We have looked at electric vehicle batteries quite a
bit. We went after density—more power to the battery. Now we’re
going after the idea of more robust, safer batteries: How do you
develop chemistries that would be inherently safer than current
technologies? They would either have to absorb energy or use
a chemistry that, if something goes wrong, fails safe (meaning
no fires, fewer metals and flammable ingredients). I think many
of those technologies would have interesting military potential
because of inherent robustness.
We’re also working on understanding batteries better and
how to get the most out of them. Much of electric vehicle battery
R&D today focuses on the density-to-weight ratio. But we asked
the question, what if you could get more out of a battery by simply
understanding its internal health? Right now, we either have to
leave a lot of energy in a battery or burn the battery out until it
runs out of power. So it’s a matter of what you understand about
the battery. I would think things we’re working on such as batterycontrol systems and hybrid energy storage modules, which [allow
you] to understand the health of a battery and [control it], would
[improve military battery capabilities].
Dr. Martin was interviewed by George Jagels.
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Remote Power Micro Wind

The
Missing
Piece

Is micro wind in theater possible?
One company makes the case.
By George Jagels

F

or years now, the Pentagon has been
trying to make renewable energy
a significant part of battlefield
electricity generation. Successes appear
neither elusive nor numerous; like most
programs, these department-wide efforts
have proceeded in fits and starts. Micro
wind turbines (producing less than 2,000
watts) have made appearances in a few
cases (for example, CERDEC’s RENEWS
system), but they are far from ubiquitous
at forward operating bases and combat
outposts. Once deployed, many small
wind turbines are finicky and prone to
breakdowns, too often wilting under the
stresses of military life.
However, the military itself, as well
as industry, is successfully using durable
micro wind turbines—in fact, they have
for years. The Superwind 350 has been
quietly deployed by the DoD, just as it has
for well-known commercial users in the
oil and gas, mining, security, and telecom
industries since 2004. For companies like
ITT, Rio Tinto, and Raytheon, reliable
autonomous operation is crucial to power
communications equipment, cameras,
optics, and numerous types of sensors in
remote areas.

Responding to a Need

According to Mark Dettmer, president of
U.S.-based Mission Critical Energy Inc.,
the company evolved as a response to “an
intense need, especially in the comms and
sensor world, for additional power to offgrid sites.”
The result was an industry
breakthrough: a small turbine, made
by Superwind and called the 350, that
weighs only 11.5 kilograms with a blade
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diameter of only 1.2 meters. It not only
worked autonomously but provided more
than enough power. Mission Critical
started integrating the Superwind 350 for
important remote power applications in
2006 and ever since the turbine’s design
has proved its ability to withstand the
extremes of cold, heat, oceangoing, salt
water immersion, and operations in arctic
and desert extremes alike. Many of the
350’s original integrations were based at
sea, including ships, tsunami detectors,
seismic data stations, lighthouses, and oil
rigs.
Key to wind turbine survival is not
going over-speed, and Dettmer cited the
350’s advanced auto-feathering pitch as
a big reason for its success. There are
contraction and expansion points, triple
seals with double bearing sets to allow
for temperature swings and no sand, silt,
or salt water can get into the turbine,
according to Mission Critical. The unit
costs $2,500, including the proprietary
charge control system.
“The main problem with a lot of
off-grid equipment today is that it’s
really designed for hobbyists or grid-tie,”
Dettmer told me. “Most of it is made of
plastic and barely able to meet the needs
of what it was made to do. Certainly,
[it’s] not designed to be out at sea or
on mountaintops unattended in harsh
conditions unimaginable at one’s home.”
In 2007, Captain Frank Lanier,
formerly of the Coast Guard, tested the
350 against four other models of micro
turbine for Practical Sailor magazine. He
told me that between “the outputs and the
quality of construction, it was our overall
top pick.”

Superwind units continue to see action
at sea. A weather station buoy off the coast
of Atlantic City, N.J., currently deploys
three turbines. Steve Miller, a marine
advisor for Searoc, the company running
the buoy, told me that the 350s “performed
very well in all but light wind conditions,
giving good charge rates, especially when
wind speeds averaged 10-15 mph.”

Evolving with the Times

After 9/11, off-grid power in tactical and
homeland security settings became even
more crucial. “People wanted an electric
eye watching the backsides of airports and
bases,” Dettmer recalled. “They needed
the ability to create electricity in extremely
remote areas; places where no one would
be for six months.” Dettmer said that
Superwind units now regularly power
places accessible only by “$5,000 helicopter
rides: Telecoms sites on top of mountains,
islands that support meteorological
stations, sensors and communication
repeater systems, and so forth.” Dettmer
stressed that meeting the needs of the
customers is a priority, and in the past five
years Superwind has impressed them by
making the turbine ultra-quiet while also
offering it in black for special uses.
Other aspects of the technology have
advanced apace. Superwind units are
Valence-verified, meaning they meet
the charge profile of lithium phosphate
batteries made by that company. These
batteries, according to Don Lenz, Senior
Sales Manager, North America, Valence
Technology, can be charged very efficiently
and quickly with the Superwind turbine.
“You have to meet a certain charge profile to
properly optimize the batteries’ performance
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and balance the internal cell banks, or battery life could be
compromised,” he said. Lenz also claimed that the Superwind
kept the charge within the right limits “perfect[ly].” The two
companies have worked on classified Navy projects for about four
years.
After years of success integrating the 350, Mission Critical
and Superwind created a joint venture partnership in 2008 to
co-develop the Superwind 1050, a larger 1100-watt version of the
350. Dettmer was approached by the Navy and other customers
about the needs for more power in a micro profile. He gauged the
world market, from Australia to the Caribbean and throughout
North America, decided there was a need, and the companies
then invested in the larger 1050 system without the assistance of
military funding, government contracts, or grants. This entailed
not only R&D and capital investments but also a two-year-long
testing phase. “We don’t test our products on our customers,”
Dettmer emphasized. Now available, he said there’s already a
strong demand for the 1050.

The DoD Connection and Salvage Projects

Though their projects are often classified, Dettmer told us that
Mission Critical has been called to in far-flung places to salvage
projects that might have otherwise failed. “It’s pretty typical that
we get a call from someone with an in-place project who says
‘We have this installation with this type of targeting systems,
sat comms, camera, what have you, but the plastic wind turbine
they spec’d has failed yet again—and the project is in peril.” This
is not the fault of the commanders or end users, said Dettmer,
who claimed that there are “plenty of professors, plastics, and
promises in the renewable industry able to confuse even the most
experienced user.”
A 2008 Navy project, for example, involved adding extra
electricity generation to 20-foot disaster relief control vans that
were shown to be too dependent on diesel during the response
to Hurricane Katrina. According to Jim Himes, engineering
technician and electrical department manager for Emergency
Salvage, Support, and Materiel for NAVSEA, the turbine the Navy
initially installed “wasn’t up to par” for rugged use, and Himes
found it much too difficult to disassemble. This initiated a Web
search that connected him with Mission Critical. When needed,
two Superwinds can now help charge the battery banks of the
vans, which were used during Superstorm Sandy in 2012. The
Superwind units can also help to power the Smart-tow Alarm
System on numerous Navy vessels. “We’ve had no failures on the
350,” Himes said.

Filling Gaps: Secret Projects and Training

Mission Critical does not yet bid for large DoD contracts nor
has it been a player in major acquisition programs. Instead,
the company’s interaction with the military often comes from
commanders seeing the turbine in action or researching the
company and then ordering small quantities of their equipment
for a specific role. “Customers often tell us ‘You’ve been such a
success for us, and we can’t tell you where or why,’” Dettmer said.
“Customers talk to me occasionally about projects I didn’t know
about. Often, we are just one small component, albeit crucial, of
much larger projects.”

tacticaldefensemedia.com

Superwind 350s help power a buoy in the Atlantic Ocean. (Searoc)

Dettmer noted that educating the user is first and foremost.
If possible the company prefers to know as much about the
charging need and site location as possible so they can suggest the
best solution. “We’re not trying to cheat the laws of physics,” he
stressed. For servicemembers in the field simply trying to provide
power to their installations, Mission Critical provides training
along with their equipment, accenting both how the turbine works
and its limitations, which in turn should encourage longevity.
“You can have very unrealistic expectations [of] renewable
energy,” Dettmer said. “We’re constantly asked by clients to
provide a turbine that works in low wind. That’s like asking for a
solar panel that will output its max value in low light … We want
everyone to understand how it works and why it works.”

Looking Ahead

Most of the defense contracting community deeply feared
budget sequestration, but Dettmer imparted a sanguine view:
“Sequestration benefitted us greatly. People began wondering
why the military needed to re-invent the wheel when telecom and
mining companies had used our products so successfully.”
Mission Critical sees continuing opportunities as major
contracting companies realize off-grid products are a big
and growing market for them. “We’ve seen more and more
manufacturers building equipment designed to work off-grid”
such as sensors, telecoms, cameras, and others, Dettmer said, and
these go “hand in glove with our ability to work in an autonomous
way.”
Unlike many renewable energy companies, Mission Critical is
not publicly traded and has no plans to change that. Dettmer said
this is intentional: “My partner Klaus Krieger and I always say
‘We’re not selling stock, and we’re not trying to put a wind turbine
on every roof top.’ We sell equipment that does mission critical
work in the field. What we are quietly accomplishing is to provide
the DoD, DHS, and many others in having another tool they can
rely on.”
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Service Updates One Gigawatt Goal

Building Army Sustainability
An interview with Kristine Kingery, Deputy Assistant Secretary of the Army for
Energy and Sustainability.
DoD Power & Energy: Please
discuss your role in helping the Army
implement the 1 Gigawatt (GW) Goal of
renewable energy by 2025.
Kingery: [M]y mission is to provide strategic
leadership, policy guidance, program
oversight, and outreach for energy and
sustainability throughout the U.S. Army
enterprise to enhance current installation and
operational capabilities, safeguard resources,
and preserve future options. I oversee the
Army’s efforts to implement renewable
energy both through appropriated funds and
through private investment. To help meet the
1 GW Goal, the Army has established the
Energy Initiatives Task Force (EITF), which
is working to develop large-scale renewable
energy projects (10 megawatts or greater) on
Army lands while strengthening the energy
security of our bases.
As of October 2013, the EITF released
three Requests for Proposals (RFP) through
the Defense Logistics Agency Energy for a
15 MW photovoltaic system at Fort Detrick,
MD; a biomass generation facility for 15-28
MW at Fort Drum, N.Y.; and a 15 MW
photovoltaic system at Fort Irwin, CA.
Another RFP was released to El Paso Electric
through the Army Corps of Engineers,
Engineering and Support Center, Huntsville,
AL, for a 20 MW solar photovoltaic system
at Fort Bliss, TX. The EITF is also working
on an Enhanced Use Lease under Title 10
USC 2667 for a 52 MW bio-fuel fired facility
at Schofield Barracks, HI. These five projects
alone represent over 100 MW of production
capacity, or about 13 percent of the Army’s
goal to deploy one gigawatt of renewable
energy by 2025.

The EITF is expected to utilize the
Multiple-award Task Order Contract
(MATOC) as one of its primary acquisition
vehicles for large-scale renewable energy
projects. The MATOC provides for $7 billion
in contract capacity to procure reliable,
locally-generated renewable and alternative
energy through Renewable Energy Service
Agreements. The MATOC leverages Title 10
USC 2922a, which gives the DoD the unique
authority to contract for up to 30 years for
provision and operation of facilities and
the purchase of energy therein generated.
In [October] 2013, the Army completed the
first round of MATOC awards for solar,
wind, biomass, and geothermal technologies,
which pre-qualified the renewable energy
businesses that can compete for work in each
sector.
DoD P&E: Please discuss the role
of soldier education for energy
conservation and efficiency.
Kingery: Integrating energy and
sustainability education into Army training
is a key component of the Army’s efforts.
Technology without understanding and
technical skills limits results. The Army is
taking a top down and bottom up approach
to develop the training and education needed
to make every soldier a power manager. To
accomplish this, the G-4 is working with the
training community to develop an energy
informed culture that will change the way
soldiers view and use energy during routine
activities and during operations.
Currently, energy awareness, technical
training, and professional education
curricula are being developed by the
Training and Doctrine Command to

The Navy’s Smart Energy Investments
A conversation with Commander David Kang, Director for Shore Energy,
Office of the Deputy Assistant Secretary of the Navy for Energy.
DoD P&E: Give us a general progress
report on the 1 Gigawatt Goal.
Kang: We have many projects close to award.
I anticipate in the next six months, we’ll have
one major award. We awarded a solar multiple
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award contract (MAC) in Hawaii. We’re
working through some of the environmental
issues there, and once that’s resolved, I
think we’ll have an award in the next several
months. For that project, Task Order II of the

pilot to target audiences and later migrate
to additional Army schools. The Army
already incorporated energy concepts into
selected courses of the United States Military
Academy and modified the … technical
instruction to capture power production and
distribution lessons learned.
DoD P&E: What investments have
recently been made to reduce energy,
waste, and water demand?
Kingery: As of October 2013, energy
performance contracts have resulted in
$1.7 billion in private investment, saving
5.8 trillion BTUs of energy each year, and
avoiding an estimated $148 million in costs.
Leveraging third party contracts to
increase investment in energy and water
projects, combined with increased awareness,
enabled the Army to reduce its energy
intensity by 3.9 percent in FY12 over its FY03
baseline. In terms of reduction of water use,
the Army remains ahead of federal goals
and mandates for potable water intensity
reduction at our installations. Through
FY12 the Army has achieved a 25.5 percent
reduction vice 10 percent goal—this means
we nearly met our 2020 goal in 2012. We
will continue to work to sustain these water
efficiencies improvements.
Reduction in energy, water and waste
demand is the first step in each Net Zero
hierarchy, the framework that installation
decision-makers use to prioritize investments
to achieve Net Zero goals. Fort Detrick
invested in a technology to remotely monitor
heating, ventilation and air-conditioning,
and lighting systems, which allows staff to
proactively monitor buildings for service
issues prior to emergency situations, and
lower energy use for building that are not
continuously occupied. Lighting upgrades,
building envelope improvements and the
installation of water conserving fixtures
was accomplished through energy savings
performance contracts on [numerous bases].
Solar MAC, we’re looking at over 15 MWs,
but there’s a lot more opportunities in Hawaii
and elsewhere. [However,] there are some
roadblocks external to the Navy that we’re
trying to overcome: transmission constraints,
regulatory issues, interconnect agreements,
and trying to get power cheaper than or equal
to brown power … The Navy is working with
the regulatory agencies and utilities to see if
we can meet their renewable goals as well as
ours.
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Service Updates One Gigawatt Goal
DoD P&E: What technologies are you
focusing on?
Kang: Our large-scale opportunities
now are with geothermal and solar. The
Navy is hoping to get a big win with
geothermal: We’ve been investing money
into geothermal research and exploration
and will continue to do so. Specifically, El
Centro and Fallon are two of the big places
of interest. Hopefully, one of those pans out
and we’ll get a big geothermal plant similar
to what we have at China Lake
DoD P&E: Please discuss efforts to
reduce demand and find efficiencies.
Kang: That has always been the first
priority. We have a two-pronged strategy
to meet the 1 GW goal. Number one is to
reduce demand. So that when we do meet
the secretary’s goal that by 2020 half our
energy will be produced from renewable
sources, that 50 percent is actually lower
than it is now. Reduce demand, and then
attack from the renewable side. In FY
2013, we invested $600 million into the

energy program, and close to $500 million
of that was in efficiencies. If we look at
our mandate for demand reduction, from
the 2003 baseline, we’re at 19.3 percent,
[and] that number is expected to go up
significantly. The Navy made serious
investments in FY 2012 and 2013, and we’re
probably going to see some significant
consumption reductions starting this
year as those construction projects (e.g.,
retrofits) are completed. Across the Future
Years Defense Plan, we’re planning on
$2.4 billion in investment, mostly in
efficiencies, and that includes a lot of thirdparty finance projects.
The Navy is very methodical regarding
what projects get funded and don’t. We
use something called the “Energy Return
on Investment Tool,” where we plug in the
project parameters and what the projected
savings will be. If there’s a return, then
we make an investment. If there isn’t
a return, we don’t. Another important
point: The savings in the energy program

have already been booked … We have
to meet these consumption reductions
because the money’s already been taken
out of the utility budget. So we’re making
investments in energy projects with that in
mind.
DoD P&E: What has the Navy done to
foster a more energy-aware culture?
Kang: The Navy has done a lot over the
last several years in this area: At the Naval
Postgraduate School, we started a Master’s
program in energy, and more recently we
had two executive energy training sessions
with flag officers, general officers, and
senior executives to teach them about
energy culture and how energy enhances
our mission, our combat capability,
and improves energy security for our
operational forces. We’ve got a strong
proponent for energy right now in the
Secretary of the Navy. What we want to
do is inculcate this energy culture into the
Navy so that regardless of who is in that
position, it’s built into the way we think.
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