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Development of synchronous power processing unit with Hall thruster
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A newly developed power processing unit offers the advantages of smaller
size and lighter weight than conventional PPUs. For a small and lightweight PPU, we adopt a new PPU
concept: Instead the PPU provides power that is controlled, but harmonized with the Hall thrusters.
In the Hall thruster, discharge current naturally oscillates, due to the various instabilities, with

the largest oscillation being prey-predator oscillation. The harmonized PPU provides power in
accordance with the fluctuating (over time) impedance of the Hall thrusters. That is, it works as a
constant voltage source for maintaining discharge when the discharge current is small, and it works
as a constant current source during large pulsed current flows. The thrust performance with this new
PPU was investigated; it showed good performance as compared to conventional power supplies. The
thrust to power ratio was improved to 58 mN/kW at discharge voltage of 150 V and anode xenon mass
flow rate of 1.0 mg/s.
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