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Abstract

We are planning to increase the repetition rate of the acceleration cycle in J-PARC Main Ring from 0.4 Hz to 1 Hz to
achieve the intensity of 750 kW. For such high repetition rate, we need replace the magnet power supplies with new one
that can output 4-6 kV voltage. In addition to the high voltage output, new power supplies are required to have very low
ripple (a few ppm) at the DC maximum current. This is because J-PARC Main Ring is used not only as "fast extraction"
mode which requires high repetition rate but also as "slow extraction" mode which requires very low ripple when the
particles are slowly extracted at maximum energy for a few seconds. However, semiconductor switches such as IGBTs
for 4-6 kV must be used at very low switching frequency (<1 kHz) to suppress their loss. Therefore, their switching
ripple is not sufficiently reduced with the output filter. To solve such difficulties, we consider of using high voltage and
low voltage power supplies connected in series and the high voltage power supplies drive only inductive load. In this
way, only low voltage power supplies operate at the DC maximum current since no voltage is required for inductance at
DC current. Since low voltage supply should drive at least only resistive load, 1-2 kV is enough as the output voltage of
the low voltage power supplies. For such low output voltage power supply, IGBTs can be used with relatively high
frequency (3-5 kHz) which can be reduced well with the output filter. In this article, we introduce such hybrid usage of
the high voltage and low voltage power supplies showing the simulation result.
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Figurel: Conceptual view of the power supply
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Figure 2 : Block Diagram of the power supply used in
the simulation
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Figure 3 : Reference of the magnet current
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Figure 7: FFT of the current deviation during the driving
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Figure 4: Voltage of High voltage and low voltage Frequency (Hz)
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Figure8: Function diagram of the digital control board

Figure 5: Reference of the magnet current used in the
simulation
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Figure 9: Picture of the digital control board
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Figure 10: Example of cabling between magnets
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Figure 11: Central orbit distortion in condition (a) and (b)
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