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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 shorten the repetition period of Main Ring (MR) from
current rating of 2.5 sec to 1 sec in the future. However, in this scheme, there are serious concerns for the main magnets
power supply that the output voltage and the power variation on the electric system are increasing. We have considered
that the energy recovery scheme based on the capacitive energy storage is one of the best solution to compensate the power
variation induced by a magnet power supply. In order to apply the higher output voltage, choppers are connected in series.
In this paper, we report about the test result of the prototype power supply which consists of high voltage components for

the real scale B-magnet power supply.
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Table 1: Specification of Prototype Power Supply
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Figure 1: Circuit diagram of the prototype power supply.
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Table 2: Specification of Choppers

Chopper 1,3 | Chopper 2
Rated Voltage 2.5 [kV] 1.8 [kV]
Rated Current 450 [A] 400 [A]
Switching Frequency | 1 [kHz] 1.5 [kHz]
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Figure 2: Bode diagram of output filter.
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Figure 3: Schematic view of control diagram.
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Figure 4: Referenced current (,.s) and voltage (V,..f1,3)

for chopper control and referenced voltage (V,,..r) for
PWM converter control.
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Figure 5: Output current and voltage, and each capacitor
voltage (Vo1, Voo, Vo) in 1.1 sec operation.
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Figure 6: Output current and floating capacitor voltage
(V1, Voo in continuous operation.
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Figure 7: Measured input/output power.
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Figure 8: Output current and voltage, and capacitor volt-
ages in measurement of input/output power.
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