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• A 2008 study* concluded an Abrams APU could save 74  gallons of JP-8 
per tank per battlefield day, which calculates to s aving 4,300 gallons per 
brigade per day

• Time at idle, estimated to be as much as 83% of tot al operating time

• Abrams tactical idle at 1250 rpm consumes 17gal/hr

• Current APU solutions consume 1.5 gal/hr
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• Study also showed benefit to Abrams main engine 10 year replacement 
costs by over $75,000 if the APU has over 500 hours  mean-time between 
failure (due to reduced main engine idle time).

• Current band-aid solution does not meet requirement s or power needs

• 6 additional batteries integrated into the availabl e space claim allow 
engine off operation

• Vehicle has to idle to meet 8kW power requirement ( baseline turret 
with OIF upgrades)

*AMSAA Study Lead: Mr. Robert M. Roche In Response To: RDECOM Tasker 2990: Per AMC Current 

Operations Update, 10 June 08;Adapted from Brief to CG, RDECOM, 2 Apr 08
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Abrams, Bradley and Stryker APU Performance Require ments 

Continuous Power 8 kW (Threshold) / 10 kW (Objective)

Mission Duration > 12 hours

Fuel Consumption 1.75 gal / hour (Threshold) / 1.5 gal / hour (Objective)
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NPS Volume
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NPS Weight 453 lbs. – Requires its own cooling system
254 lbs. - Can integrate into 

engine’s cooling system

Procurement Cost < $40K
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Fractionator Desulfurizer

JP-8 Fuel
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HTPEMHTPEM
Fuel CellFuel Cell
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ReformerPrereformer
CO Water-gas

ShiftCombustor

Water 
Recovery
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Removes 
~50% sulfur 
~40% polyaromatics
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70% Light ends
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Regenerative 
Organic Sulfur Trap

(rOST)
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Combustor

30% heavy ends

Polishing
Organic Sulfur Trap

(pOST)
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Desulfurized 
JP-8 Fuel
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Converts clean 
desulfurized JP8 to:

Hydrogen
Carbon Monoxide

Methane
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Converts Methane converted in Pre-reformer to
Hydrogen and CO
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CombustorDesulfurized 
JP-8 Fuel
(from FPP)
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(CO reduced to <2%)

Combustor
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FY06 Army Technology Objective (ATO)
10 kW (objective) fuel reformation system with fuel  cell

• 2 year ‘Base’ Program
– Develop reformer and desulfurizer; demonstrate operation for 300 hours

• 2 year ‘Option’ Program
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• 2 year ‘Option’ Program
– Continue development and integrate reformer into a full power system 

to demonstrate JP-8 fuel to electrical power with a fuel cell
– Development of system controls, component miniaturization 
– Demonstrate complete unit for 1000 hours at contractor facility; 250 

hours at government facility
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Longevity Test
Load Variation Test

Transient Load Test
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Main system issues
• System control; well designed control system but needs further 

development for automation and easier troubleshooting
• Fuel cell stack took too long to warm up, required Nitrogen
• System cooling; operating on hot days did not hurt system performance 

but higher water temperatures deactivated safety deionizing filter
• Filter replaced a number of times without being flushed causing a 
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• Filter replaced a number of times without being flushed causing a 
water filter to become clogged and limiting water pump flow

• System Components; need extensive testing to ensure reliability
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