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 The initiative identifies three key decision 
points along a timeline for the Army to move 
from current fossil fuel-powered vehicles, to 
HE vehicles, then to AE vehicles:  

• By 2028, procure HE vehicles that are      
purpose built for upgrades to full AE 
later. The initiative recommends parallel 
hybrid-electric vehicles (PHEVs), with an 
upgradeable configuration to AE. PHEVs are 
optimal because they can use either an elec-
tric battery or a motor/generator to power the 
vehicle if one of the systems is damaged.

• Between 2030 and 2065, establish a mixed 
HE and AE fleet. This builds in time for 
phasing out internal combustion engine (ICE) 
components and parts, phasing out HE parts, 
and allowing for the maturity of AE vehicles. 

• By 2070, upgrade all HE vehicles to AE and 
purchase AE vehicles to achieve a fully AE 
fleet. To accomplish this objective, the study 
emphasized the importance of improving 
energy storage technology and securing 
access to the strategic materials needed for 
EVs. 

Improving Energy Storage Technology 

Improving EV battery performance is critical 
to increasing the adoption of EVs. Current 
Lithium-ion (Li-ion) batteries contribute to 
“range anxiety”—the fear of driving an electric 
car and running out of power. In addition, they 
are flammable if punctured or if they experience 
high temperatures. Additionally, Li-ion batteries 
depend on nickel, cobalt, and manganese, which 
are expensive and have supply chain challenges.  

The study found that recent technological 
developments have made supercapacitors 
(SCAPs) a feasible option for energy storage. In 
contrast to batteries, which use chemistry in 

the form of chemical potential, to store energy, 
SCAPs store energy in the form of electrical 
charge. This allows for rapid charge times (on 
the order of a few seconds). Moreover, unlike 
batteries, SCAPs do not experience degraded 
power under extreme weather conditions. 

While it is unlikely that SCAPs will replace bat-
teries completely, they can have supplemental 
benefits in combination with a system’s battery. 
A battery provides higher specific energy—the 
total amount of energy an energy storage device 
holds—so it can run for much longer than 
SCAPs. However, SCAPs have far higher specific 
power—the speed at which the power can be 
discharged—meaning they can provide a higher 
current. SCAPs need further development for 
mass production, but they are projected to be a 
feasible mass-produced technology in the mid-
term future. Therefore, the study recommends: 

• Blending SCAPs with batteries into one 
combined energy storage system that 
harnesses the benefits of both. The high-
power density of SCAPS complements the 
high energy density of batteries. Further 
development of SCAPs and stable batteries is 
important for the energy storage future. 

• PHEVs should contain a SCAP hybrid system 
where SCAPs are used to store energy and 
then disburse it to electric components. 
SCAPs are best used with Kinetic Energy 
Recapture Systems (KERS), which work by 
converting the energy of motion when the 
vehicle decelerates into electrical energy that 
is stored in a battery, supercapacitor, or as 
mechanical energy in a flywheel. SCAP hybrid 
systems, when paired with KERS, have the 
capability to self-charge in austere environ-
ments.
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