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Study on the high power and high voltage 35 kW, 50 kV inverter power supply
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# 1 Parameters of transformer design

Design Parameter Design Test
Output Voltage [kV] 50 50
Resonant Frequency [kHz] 50 63
Peak Charging Rate [k]/s] 37.5 38
Primary AC Voltage [V] 480 480
Duty 09 0.9
Votage Margin 0.3 0.3
Period [ps] 20 20
Switch On Time [ps] 10 10
Dead Time [gs] 2.2 22
Switching Frequency [kHz] 45 45
Filtered Primary DC Voltage [V] | 648/2 648/2
Resonant Impedance [2] 1.06 0.846
Resonant Inductance [uH] 3.4 2.15
Resonant Capacitance [uF] 3.01 3.0
Max. Power [kW] 40 36.4
Output Average Current [A] 15 i5
Peak Switching Current [A] 1285.6 1280
RMS Switching Current [Al] 409 480
Turn Ratio 245 115
Maximum Ambient Operating 60 60
Temp [TC]

Efficiency of the Transformer 95 95
[%]
Efficiency of the Power Supply 90 90
(%]
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Parameter Symbol Unit | Value
Core Area Product AwAe cm” 360
Magnetic Path Length lm mm | 41.42
Cross — section Ac cm® 6.0
Weight Wt gms | 1200
Effectice Surface Area SA | cm” | 1112
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