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Abstract

Japan Proton Accelerator Research Complex (J-PARC) aims at achieving a MW-class proton accelerator facility.
One of the promising solutions for increasing the beam power is to fasten the repetition rate of Main Ring (MR) from
current rating of 2.5 sec to 1 sec. However, in this scheme, the increase of output voltage and the power variation on the
electric system are serious concerns for main magnets. At the same time, current ripple reduction is required in order to
increase the beam quality for the hadron experiments. We have been developing power supplies which have potentials
to solve these problems and plan to replace the current power supplies with them. This paper introduces the design of
prototype power supply whose output power is ~1/500 of that of real scale B-magnet power supply, and also reports test

results.
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Figure 1: Front view of prototype PS.

Table 1: Specifications of Prototype PS

Charging Voltage
Output Voltage
Output Current
Switching Frequency
Load

+560 V
~+50V

200 A (Flat Top)
~4kHz

One Reference B-magnet

(0.092 H, 46.3 mQ)
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Figure 2: Circuit diagram of prototype PS.
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Figure 3: Voltage measurement of bank capacitor.
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Table 2: Specifications of NPC Chopper

Rating Voltage 2kV
Rating Current 200 A
Switching Frequency 4 kHz

o
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o
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1)
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o

Figure 4: Circuit diagram of NPC chopper.
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Figure 5: Bode diagram of output filter.
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Figure 6: Control diagram.
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Figure 7: Reference current and reference voltage.
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Figure 8: Measurement of output current, voltage, and
floating capacitor voltage in 1Hz operation.
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Figure 9: Result of input and output power measurement.
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Figure 10: Current pattern and current deviation.
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Figure 11: FFT of output current.
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Figure 12: Setup of B-field measurement.

Table 3: Specifications of Pickup Coil

Width 8 mm
Length 7000 mm
Number of turns 10
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Figure 13: FFT of B-field deviation.
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Figure 14: Tracking error suppression with leaning
control. Purple region indicates the period that beam
exists in MR.
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