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Outline
• Laboratory equipment, setup, and capabilities

• PLUGLESS
TM

Test Results (Efficiency and EM field strength)

– Operation on 2012 Chevrolet Volt

– Standalone operation (off-board the vehicle)

• Published Results (http://avt.inel.gov/evse.shtml)

• Summary

– Importance of both test methods

• Vehicle testing:

– shows the interaction of chassis and WPT

– benchmark the entire system (WPT and vehicle)

• Standalone testing:

– best used for technology comparison
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INL’s Electric Vehicle Infrastructure (EVI) Laboratory
• Evaluate Conductive and Wireless Charging Systems

– Efficiency and energy consumption

– EM field emissions (wireless charging only)

– Power Quality (static and dynamic)

• Total Harmonic Distortion

• Power Factor

– Cyber Security Assessment

• Wide range of power

– Level 1, 120 VAC

– Level 2, 208 / 240 VAC

– DCFC, 480 VAC 3φ

– Variable voltage source

• Grid Emulator
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INL’s Wireless Charging Testing and Evaluation
• On-board vehicle testing

– Integrate and tuned for the vehicle by 
the WPT manufacturer

• Standalone sub-system testing

– Fiberglass test fixture supports 2nd coil

– Other equipment to emulate vehicle 
functions (comm., power transfer)

• Multi-axis computer controlled

– X & Y axis coil alignment to evaluate 
impact of coil to coil misalignment

– X & Z axis EM field sensor positioning 
around the WPT system

– Manual Z (gap) variation by adding / 
removing 9.5 mm shims under primary
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PLUGLESSTM

Power Transfer Efficiency
• Comparison of Vehicle and Standalone 

Test Results

– 4% to 6% efficiency difference

– 40 mm difference in maximum coil 
misalignment operating range

– Variation in efficiency with change 
in coil gap

– Coil gap with highest efficiency 
when coils are aligned

• Vehicle: 100 mm gap

• Standalone: 71.5 mm gap

– Difference in efficiency and system 
performance are due to EM field 
interaction with the steel vehicle 
chassis
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Vehicle Efficiency (Chevy Volt)

Standalone Efficiency



PLUGLESSTM 

EM-field measurements

• EM field shape is 
altered by vehicle 
chassis

• At rear bumper 
centered between 
coils (-600, -50)

– Vehicle

• 42.2 µT

• 57.3 V/m

– Standalone

• 53.7 µT

• 101.5 V/m
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Fact Sheet: Vehicle Test Results
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Fact Sheet: Standalone Test Results
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Summary

• Wireless Charging testing and evaluation

– Importance of both:

• Vehicle testing

– Interaction of WPT EM field with the vehicle chassis 
impacts system performance

• Standalone testing

– Best method for technology comparison

• INL’s Electric Vehicle Infrastructure Laboratory is the U.S. 
DOE ‘Core Capability’ for: 

– Testing and Evaluation of Wireless and Conductive 
Charging Infrastructure

– Supports codes and standards development and validation 
(such as SAE J2954, SAE J2894, etc.)
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More Information

http://avt.inl.gov
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