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Study on the high precision output of 50 kV high-voltage inverter
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Abstract - High voltage power supply with pulse
load(45 ps and PRF 60Hz) condition is investigated
which is of interest for applications like Klystron
modulator power supplies with output voltage of 30
kV. The performance specifications with this type of
power supplies are very stringent demanding tight
regulation(< 0.01 %) and high efficiency(> 85 %). The
solution to this problem as a single stage converter is
very difficult. The final output voltage is obtained as
sum of the output of SCPS & PCPS. The combination
of the two stages can satisfy the pulse load
specifications. The analysis of the voltage and power
division between SCPS & PCPS has been done for the
proposed topology. It has studied under varnous
operating conditions of line and load. Simulation
results are validated by experimental results.
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Design Parameter SCPS PCPS
Output Voitage [kV] 50 50
Resonant Frequency {kHz} 30 30
Peak Charging Rate [k]/s] 93.23 45
Primary AC Voltage [V] 480 480
Duty Max. 08 08
Load Capacitor {uf] 12 12
Filtered Primary DC Voltage [V] 648 648
Resonant Impedance {91 143 298
Resonant Inductance [uM] 76 1581
Resonant Capacitance [uF} 37 0.178
Max. Power (kW] 839 406
Output Average Current {A] 373 0.18
Peak Switching Current [A] 453 2175
Tum Ratio 4 84
Maximum  Ambient Operating 60 60
Temp [T]
Efficiency of the Power Supply <90 <%0
(%]

SCPS @ Standard charging power supply,
PCPS ! Precision charging power supply
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