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DEVELOPMENT OF HIGH-POWER SWITCHING POWER SUPPLY
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Abstract

We report the development of high power switching power supply to charge a PFN for klystron modulator which is
used as RF source of the KEK electron/positron injector linac. This power supply has a maximum output voltage of 43
kV and the charging power of 30 kJ/s. It consists of two high frequency inverters, a high frequency transformer, and a
diode bridge circuit, and series resonance circuits to charges the PFN. The output voltage stability is less than 0.2 %p-p
for 5 % deviation of AC 420 V 3-phase input. Also interlock system for abnormal charging such as miss fire of
thyratron. The continuous running test at a rated output power is performed at KEK.
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Table 1

Table 1: Specification (for 0.62 p F load)

Input voltage AC420V £ 5%
(3-phase)
Charging power 30 kJ/s
Output voltage 43 kV
Average output current 1.6A
repetition rate 50pps Figure 1: Overview of the switching power supply.

Output voltage stability 0.2 %p-p (at 43 kV)

Cooling water 5 L/min
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Figure 2: Schematic diagram of the switching Power

supply.
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Figure 3: Charging voltage waveform at 43kv, SOpps.
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Figure 4: Charging current and voltage waveforms.
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Table 2: Interlock list Figure 6: Interlock test for abnormal charging.
Power line
6.
Over voltage
KEK PFN
Abnormal charging 43 kV
50pps 0.2 %p-p
Under current
KEK
Fan
Temperature
Door [1] U )
", Proceedings of the 28 ™ Linear
Fuse Accelerator Meeting in Japan, pp. 48-50, 2003.
(2] . “ KEK
External interlock ", Proceedings of

the 33" Linear Accelerator Meeting in Japan, pp.
892-894, 2008.
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