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Abstract

Klystron power supplies in the J-PARC have been generated high voltage DC power by chopping 12-phase AC
voltage power by thyristors, and boosting the voltage up to 110kV in step-up transformer and rectifying the voltage in
high voltage rectifiers. Same of the high voltage transformers (HVTR), which consist of the step-up transformer and the
high voltage rectifier and the reactor, ware often broken in the running time of over 30,000 hours. This failure caused
the long-term shut down of the J-PARC facility. The high voltage rectifier composed diodes and capacitors by a series
connection of 66 stages. Investigating the failed rectifier, the capacitors ware applied the overvoltage because the
flashover occurred on the ceramic surface. We investigated the mechanisms applying the overvoltage and took measure
for the overvoltage to the rectifier. The HVTR with the improved rectifier has been operating for long term. The
measures have been evaluated for the validity.
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Figure 1: Illustration of the high voltage rectifier module. Figure 2: Photograph of the broken capacitor.
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Figure 3 Illustration of the measured rectifier module.
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Figure 4: DC bias characteristics.
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Figure 5: Distribution of the capacitance.
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Figure 6: Waveform of divided voltage.
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Figure 7: Voltage ration of minimum capacitor voltage
for applied total voltage.
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Figure 8: Illustration of broken rectifiers of HVTRS.
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