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Study on the High Power and High Voltage 35 kW, 50 kV Inverter Power Supply
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Abstract -

A capacitor-charging power supply using high frequency inverter technology is strongly recommended for

the charging section of the pulsed power supplies. A high frequency inverter switching makes the overall system size
small. The command-charging feature can guarantee the higher reliability of switching function. The protection circuit
can be easily included in the system and the good regulation of charging voltage can be achieved by the feedback
system. Several modules can be stacked to supply required output power and a failed module can be easily replaced. A
50-kV, 35-kW capacitor charging power supply is developed. In this paper the detailed design and test results of a

prototype unit are presented.
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. Capacitor-charging power supply, High frequency, High voltage
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Fig. 1 Block diagram of Power supply
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Fig. 2 Electrical circuit of inverter power supply
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Table 2 Power loss of inverter power supply

¥ 5 Power Loss(%)
DC bank 12.8 (620 W)
Switch 2% 336 (1.624 kW)
Resonant capacitor 0.8 (40 W)
a1 ety dA 155 (747 W)
aFsr Wety) 3o 04 (19 W)
Rectifier diode 36.8 (1.78 kW)

Total power loss (4.83 kW x0.8)=3.864 kW
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Fig. 11 Overview of developed inverter power supply
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Table 3 Comparison table between design parameter and
test results for inverter power supply

Design Parameter Design Test

Output Voltage [kV] 50 0
Resonant Frequency [kHz) 0 63
Peak Charging Rate [kJ/s] 3715 425
Primary AC Voltage [V] 480 480
Duty 09 09

Load Capacitor [4F] 0.2 0.2
Filtered Primary DC Voltage [V] 324 324
Resonant Impedance [ 2] 1.06 057
Resonant Inductance [uH] 34 1.48
Resonant Capacitance [uF] 301 44
Max. Power [kW] 40 25

Output Average Current {A] 15 1.7
Peak Switching Current [Al 1286 1120
Turn Ratio 245 210

Maximum Ambient Operating Temp [C] 60 60
Efficiency of the Power Supply {%] €N 20
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