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Abstract

The Hyper-Kamiokande experiment will use a proton beam of 1.3 MW to elucidate the CP violation of neutrinos. In
this project, the main magnet power supplies in the J-PARC main ring are required to operate with the short cycle-time
of less than or equal to 1.20 s. The output voltage of DC/DC converters and the input power of AC/DC converters of
bending magnet power supplies (BMPSs) reach the limits with the conventional pattern generation method. To address
this issue, a new method of the pattern generation was proposed. Furthermore, the capacitances of the capacitor banks in
the BMPSs are planned to be increased for the purpose of mitigating the input powers. In this report, the result of the
circuit simulation for the BMPS that demonstrates the feasibility of the high-repetition-rate operation is described.
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Table 1: Specifications of BMPS

Load 1.5 H, 750 mQ
Output current 1600 A
Output voltage 6000 V
Capacitance/C-BANK 480 mF

Capacitor voltage Maximum 1700 V
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Figure 1: Schematic of BMPS.
Capacitor
/ Resistor Fuse
/ ((
— LY \
_L;/ _L 1 1 T 1 ) )
L 1 1 1 L L 1

iy

PP | |t |

[ N I

D

3 Capacitor Units

L L L 1 o L L L

WADEE | DD |

~ s

i A
--- Capacitor Unit - - -Frame

8 Frames

Figure 2: Schematic of C-BANK.
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Figure 3: The measurement and the simulation results of
the pattern operation with the 1.36s cycle in the BMPS. The
red lines and the green lines represent the measurement and
the simulation, respectively.
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Figure 4: The simulation result of the pattern operation
with the cycle of less than 1.20 s in the BMPS. E. r and
E. ous represent the duties of the floating DC/DC converter
and the DC/DC converter 3, respectively.
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