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Abstract

The Japan Proton Accelerator Research Complex (J-PARC) aims at achieving a megawatt-class proton accelerator
facility. One of the promising methods for increasing the beam power is to shorten the repetition cycle of the Main Ring
(MR) from the current cycle of 2.48 s to 1.3 s. However, in this scheme, the increase in the output voltage and the power
variation of the electric system are serious concerns for the power supplies (PSs) of the main magnets. We have been
developing a new PS that provides solutions for these issues. We adopted the capacitive-energy-storage scheme as the
solution for the power variation. The energy of the magnet excitation is transferred to the capacitor bank without the
energy return to the electric system. This paper introduces the capacitive-energy-storage scheme in J-PARC MR and the

development of the capacitor bank.
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Table 1: Parameters of Main Magnets

Magnet ~ Number of  Load Resistance Load Inductance
Family =~ Magnets per PS [Q] per PS [H]
BMI1~6 16 0.75 1.47
QFN 48 1.96 2.93
QFX 48 1.71 2.39
QDN 48 2.21 3.46
QDX 27 1.18 1.75
QFR 9 0.49 0.57
QFS 6 0.29 0.30
QFT 6 0.31 0.32
QFP 6 0.28 0.20
QDR 6 0.37 0.44
QDS 6 0.32 0.35
QDT 6 0.35 0.37
SFA 24 1.14 0.42
SDA 24 1.14 0.41
SDB 24 1.23 0.41
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Figure 1: Patterns of exciting current and output voltage of
bending magnet.
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Figure 2: Total value of calculated power variation for
main magnets.
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Table 2: Specifications of Power Converter Unit
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Figure 3: Schematic of new PS for bending magnet.
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Figure 4: Recovery process of insulation for metallized
film.
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Figure 5: Circuit diagram of capacitor bank.
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Figure 7: Internal appearance of container (top view).
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