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ÅTennessee now has over 50,000 

registered EVs.

ÅMedium- and heavy-duty EVs are now 

on the road 

ÅWorkforce development programs at 

technical schools, community colleges, 

and universities across the state.



About Drive Electric TN

ÅEV-Related Programs: Our resources are reaching more communities through 

Ḭ the Electrify America-Volunteer EV Experience project

ḬWork of Drive Electric TN Chapters

ḬCharging Smart designation program

ÅRoadmap Refresh: Kicked off at the 2024 Momentum Summit and has continued by 

ḬExpanding outreach efforts

ḬStrengthening partnerships with higher education institutions

ḬExploring community resilience strategies
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ALLEYN HARNED



Alleyn Harned
Director - Virginia Clean Cities
Director - Drive Electric VA
President - Transportation Energy Partners
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Iǳŀ άYŜǾƛƴέ .ŀƛ  
Å UTK Professor in Power Electronics and Transportation Electrification
Å Research Interests: wide-bandgap power module packaging, EV battery chargers, dc-dc 

converters, vehicle propulsion systems, battery management systems, and battery 
energy storage systems

Å kevinbai@utk.edu 

Recent Research Projects

1. ά{ƳŀǊǘΣ Compact and Efficient 1MW EV /ƘŀǊƎŜǊǎέΣ DOE-ARPA-e;

2. ά! Smart and Highly Compact Power Electronics Box to Provide Universal 
Charging ¢ŜŎƘƴƻƭƻƎƛŜǎέΣ Magna Powertrain;

3. άLƴǘŜƎǊŀǘŜŘ Three-level GaN Inverter and PMsynRM Motor for Electric 
Passenger Vehicles and Medium/heavy duty Trucks (GaNIn_PMsynRMύέΣ 
DOE-VTO. LV Battery

mailto:fred.wang@utk.edu


EV Battery Chargers

6.6kW charger ( GaN vs SiC, 2016)

20kW V2L Charger, 201820kW SiC charger, 2017

6.6kW charger ( GaN vs Si, 2015)  

48V/11kW charger, 2017

11kW charger (Si IGBT, 2010)  

9

Control 

card

PFC switches PFC inductance PFC EMI filter

Flyback Auxillary 

power supply

Output Filter

Fans

DAB Secondary 

side switchesDAB Primary 

side switches

DAB 

Transformer

AC

DC

Length:35cm

Width:31cm
DC-bus 

Caps



Wide-bandgap Devices
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GaN vs SiGaN, SiC and Si
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1MW SiC Charging Station

Ziwei Liang, Daniel Merced Cirino, Mojtaba JalalpourΣ Iǳŀ .ŀƛΣ ά5ŜǇƭƻȅƳŜƴǘ ƻŦ ! .ƛŘƛǊŜŎǘƛƻƴŀƭ a²-level Electric-Vehicle Extreme Fast Charging 
Station Enabled by High-voltage SiC ŀƴŘ LƴǘŜƭƭƛƎŜƴǘ /ƻƴǘǊƻƭέΣ Energies, 13(7), 1840, 2020.

Conventional 2-stage approach

Proposed 1-stage approach



A Smart and Highly Compact Power Electronics Box to Provide 
Universal Charging Technologies

Project Objectives

ÅTo provide a 3-in-1 box (dc/dc converter, onboard 

charger and wireless charger) thereby saving the 

size & cost and offering convenience;

ÅTo use GaN devices as a benchmark comparison 

with Si and SiC.

Recent Achievements

ÅFinalized the test of 22kW OBC, 6.6kW WPT and 

6.6kW V2G/V2L modes;

ÅFiled 2 patents with Magna and UT Research 

Foundation.
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½ƛǿŜƛ [ƛŀƴƎΣ [ƛȅŀƴ ½ƘǳΣ ¸ǳŜ {ǳƴΣ WƛŜ [ƛΣ wǳƛȅŀƴƎ vƛƴΣ !Ǌƪŀ .ŀǎǳΣ 5ŀƴƛŜƭ /ƻǎǘƛƴŜǘǘ ŀƴŘ Iǳŀ .ŀƛΣ άCǳƭƭ LƴǘŜƎǊŀǘƛƻƴ ƻŦ hƴ-board Charger, Auxiliary Power 
Module, and Wireless Charger for Electric Vehicles Using Multi-tǳǊǇƻǎŜ aŀƎƴŜǘƛŎ /ƻǳǇƭŜǊǎέΣ IEEE Transactions on Industrial Electronics-Letter, vol. 
71, no.8, 2024, pp.9962-9967. 



Integrated Three-level GaN Inverter and PMsynRM Motor for Electric 
Passenger Vehicles and Medium/heavy duty Trucks
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Project objectives: Use GaN for an 800V inverter, design a 200kW heavy-rare-earth free motor, and integrate 

inverter and motor for an efficient and affordable electric vehicle powertrain. The inverter power density is 

110kW/L and motor is 55kW/L.

Team members: ABB, RPI, UM, Lucid Motors and ORNL.

Lucid 800V EVs 

Xianchao Liu, Yicheng Zhang, Niu Jia, Anwesha Mukhopadhyay, Daniel Costinett, Leon Tolbert and Hua Bai, άtŀŎƪŀƎƛƴƎ a 650V/400A GaN Half-
bridge Power Module with Ultra-low Parasitics for Electric Vehicle Drive !ǇǇƭƛŎŀǘƛƻƴǎέΣ International Workshop on Integrated Power Packaging, 
April 2025, DOI: 10.1109/IWIPP61784.2025.10971623

Switching waveform @400V/~400APower module packaging approach



NETWORKING 
BREAK

Sponsored by: 
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