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Fuel Pump Condition
Monitor Developed
for C-141 Aircraft
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ORNL Developed An ESA-based Instrument For Monitoring
The Condition Of C-141 Fuel Booster Pumps

Main Fuel Pump

C-141 Starlifter

• Each C-141 has 20 fuel booster pumps (5 fuel 
tanks per wing, 2 pumps per tank)

• Fuel pumps are centrifugal and driven by 3-phase 
electric motors

• ESA prototype diagnoses problems on both main 
and auxiliary fuel pumps

Prototype Unit
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Fuel Pumps Were Tested At Two Test Facilities

Oklahoma City Air Logistics Center
(OC-ALC) Fuel Pump Test Facility

Oak Ridge National Laboratory Fuel 
Pump Test Facility
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Fuel Pumps Were Also Tested On Four C-141
Aircraft At Wright-Patterson Air Force Base
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ORNL Delivered 2 Each Prototype C-141 Fuel
Boost Pump Condition Monitor Systems
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Test Setup Screen
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Data Acquisition Screen
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Data Analysis Summary Screen
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Data Analysis Detail Screen – Motor Diagnostics
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To Make Diagnosis on C-141 Aircraft, Fuel Pump Motor
Leads Can Be Easily Accessed At Several Locations

Inside Fuselage Under Wing

Current transformers 
clamp around wires, so 
no wires have to be cut

The system is easy to use - USAF fuel technicians on first 
attempt demonstrated capability to connect transformer clamps, 
initialize computer files and acquire data in 4 minutes per pump!
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ORNL ESA Air Force Project Team Demonstrated
System to Sponsors at Warner Robins AFB, GA

C-141 aircraft

Prototype hardware packaged in metal suitcase

Lead to 
current 

transformer 
clamped to 
fuel pump 

power cable 
behind 
wing
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