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Abstract
This  paper  briefly  describes  the  development  of  a  70J/s  High-Voltage
Capacitor Charging Power Supply (CCPS) for the Power Processing Unit (PPU)
of the Ablative Pulsed Plasma Thruster P4S-2. The P4S-2 is intended as a
propulsion system for orbit and/or attitude control of µSAT-3, a 30 Kg micro-
satellite developed by the Argentine Air Force planned to be launched by
mid-2018. The goal of the PPU is to conditioning the signals necessary for
the  APPT  operation,  the  CCPS  must  charge  the  main  capacitor  bank  of
1.75µF at 4kV in less than 200ms with an efficiency greater than 80%, using
the  unregulated  satellite  bus  power  (10,5V  to  12,1V).  By  modifying  the
trigger frequency the APPT can regulate its thrust, in the case of P4S-2 this
can vary between 1Hz and 5Hz. The CCPS should vary the charging time of
the capacitor bank according to the trigger frequency to provide a constant
current  consumption.  A  series  resonant  converter  in  discontinuous
conduction mode with a step-up transformer is proposed. The high voltage
side is formed by a three secondary windings separated in slots for minimize
stray  capacitance,  they  are  rectified  and  stacked  for  make  the  voltage
necessary. The constant on-time control is used and varying the off time for
controlling the power of the CCPS. The minimum off time must be equal to
the on time for avoid the continuous conduction mode. This power supply
uses zero current switching which reduces switching losses and enables an
increase the frequency, leading to a reduction in weight and volume of the
magnetic  elements.  This  is  necessary due to the reduced volume of  the
micro-satellite in addition to saving launch costs. A overvoltage, overcurrent
and over temperature protection is used to increase the reliability of the
source, these disconnect the CCPS from the satellite bus power in case of
failure.  The  discussion  on  the  advantages  and disadvantages  of  using  a
voltage multiplier and how it affects the design of the step-up transformer
and resonant tank is presented. The design and assembly process of the
step-up transformer and the rectifier  or  voltage multiplier  is  detailed for
both  cases.  A  laboratory  model  was  constructed  and  the  experimental
results are presented.
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