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Introduction 

• DOD products require more power and are limited by 

alternators 

• With more and more vehicles adapting parallel and 

electric hybrid approaches, as well as more electronic 

loads being added, there is a growing need for power 

generation and storage that is more than just the 

traditional alternator and lead acid battery 

• How can these power needs be obtained? 

• How will these new power devices integrate with 

existing equipment? 

• How can companies be encouraged to strive to use 

Wide Band Gap electronics to advance State of the 

Art? 
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Introduction Continued 

• The available option for WBG power electronics is 

currently very limited and their technology readiness 

level is currently 3 or lower.  To encourage WBG power 

electronics development and acceptance, we propose 

a vehicle electronics power test bed which will start 

with the current state of the art silicon technology as 

the base, but will be used as a base to integrate, prove 

out, and increase the TRL to level 6 of the emerging 

WBG segment 
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Parallel and Series Hybrid 

Example of a Parallel Hybrid 

Vehicle 

Example of a Series Hybrid 

Vehicle 

Vehicle Test Bed Architecture needs to be flexible enough to test for both types of 

hybrids 
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Vehicle Test Bed Architecture 
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Power Generation 

• Engine 

 

• Integrated Starter Generator (ISG) 

– Takes the place of a traditional alternator 

• Higher power available 

• Directly in line with the drive train 

• Bidirectional Inverter   

– Takes the power from the ISG and makes 

it useful for the vehicle 

– Provides ISG cranking pulse for start up 
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Loads and Energy Storage 
• Loads 

– Mechanical 

• Dynamometer- Allows full testing of engine 

loading with varying RPM and Torque loads 

– Electrical 

• Electronics load- Can mimic hotel loads and 

dynamic loads for the entire spectrum of 

vehicles 

 

– Electric Motor 

• Series Hybrid mimic 

• Parallel Hybrid: ability to test multiple motor 

options for integration with vehicle 

inverter/PCU 
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Loads and Energy Storage Cont. 

• Energy Storage 

 

– Various Chemistries can be inserted 

– Vehicle inverter/PCU integration 

– Easy to instrument for current testing 
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Real World use for the Test Bed 
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Fan Clutch Loading 
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1.5kW to 10kW load stepping 
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Bi-Directional Power Conversion 

Project Objectives: 
• 30kW – 5 ea. 6kW Modules 

• Power Density (Goal: 5kW/L) 

• Input Voltage: 800V 

• Output Voltage 28V 

• Switching Frequency: 100kHz 

• Cooling: Forced Air or Liquid 

• Efficiency: 95% 

• SiC MOSFET on Primary 

• Wolfspeed 

• GaN MOSFET on Secondary 

• GaN Systems or Transphorm 

Vehicle Test Bed would allow verification of ideas and designs without having it in 

full mechanically finished format 
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Conclusion 

• Growing need for vehicle power generation and 

storage that is more than just the traditional alternator 

and lead acid battery 

• Vehicle Test Bed eases integration of new technology 

• It is possible to make a test bed architecture that 

model the various types of hybrids 

• Fully controllable test conditions and instrumentation  
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