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TRANSFORMATIONAL TOOLS AND 
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Lightweight High Voltage Power Transmission

Turboelectric

3

High Voltage Hybrid Electric Propulsion (HVHEP) Architecture

Future Aircraft will require ~10-20 MW 
power distribution

High Voltage, 3-Phase AC, 
Variable Frequency 400 Hz to 4000 Hz
Vmax = 20 kV Design for V > 41 kV
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Unique Application Space
Notional Current Technology Description

DC

Combination of power and frequency make this a unique application space. 
Current high voltage cable technology is not suitable for high altitude operation.

Requirements 
• 10-20 MW power cable 
• 20 kVac , 3-phase
• Variable ƒ = 400-4000 Hz

A. A. Woodworth
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Approach
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Equivalent Vb of PI Insulation would have a thickness of 
3.85 mm compared to less than ~0.46 mm thickness.

~86% decrease  in insulation thickness

Vb = ~ 46.7 kV

SOA  and Developed Insulation Material Testing

SOA Equivalent 
thickness

Vb-SOA = ~ 30 kV
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HIGH VOLTAGE TESTING 
CAPABILITIES AND BUILD UP
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Operates at 50 or 60 Hz
Need Higher Frequency Capability

Dielectric Breakdown Test Rig
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aixACCT
computer & 
controller

Oscilloscope –
monitors input 

and output

Agilent 4294a 
Impedance 

spectrometer 
40 Hz to 
110 MHz

Trek high 
voltage 

amplifier
1 V to 10 kV

Electrode

High Voltage/Frequency Permittivity  Test Rig

Small sample testing and 
Phase 1 build-up model 
using small chamber

Electrode is placed in beaker 
and submerged in oil
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