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Abstract

In 3-GeV RCS (Rapid-Cycling Synchrotron) of J-PARC (Japan Proton Accelerator Research Complex), the beam
commissioning test with 400 MeV beam injection energy from LINAC (Linear Accelerator) was started in January,
2014, and the J-PARC user operation was started in February of the year. The performance of the paint bump power
supply was upgraded, which is 1.6 times output current and 2 times output voltage. The new power supply operation
was started without a trouble on schedule. However, after the test operation of the new shift bump (SB) power supply,
the trouble of the circuit part was frequent. Therefore the excitation wave pattern of the horizontal paint bump (PBH)
power supply, which was combined the function of the horizontal shift bump power supply pattern and the painting
injection pattern, was demanded. In this paper, the contents of the upgraded power supply of the horizontal paint bump
and the method of the any output wave pattern formation is reported.
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Figure 1: Schematic view of the main circuit of the
Horizontal paint bump supply.
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Table 1: Specifications of the Horizontal Paint Bump
Power Supply for 181MeV and 400MeV Beam Energy

181MeV 400MeV

Power Supply
(kA/KV) (kA/kV)
PBH1 17.6/0.8 29.0/1.2
PBH2 142/0.6 234/1.2
PBH3 12.5/0.6 21.0/1.2
PBH4 12.5/0.6 21.0/1.2

Table 2: Number of IGBT Assemblies of Rectifier Board
(REC) and Chopper Board (CHP)

181MeV 400MeV
Power Supply
(REC+CHP) (REC+CHP)
PBH1 3+36 6+104
PBH2 3+24 6+80
PBH3 3+24 6+80
PBH4 3+24 6+80
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Figure 2: Block diagram of the control system.
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Figure 3: Command value for Painting waveform pattern
of PBH1.
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Figure 4: Command value for Trapezoidal waveform
pattern of PBHI.
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Figure 5: Measurement result of the painting waveform
of 150mmm-mrad painting with old shift bump power
supply at 181MeV beam injection energy.
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Figure 6: Measurement result of the center injection
waveform with old shift bump power supply at 181MeV
beam injection energy.
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Figure 7: Measurement result of the center injection
waveform with new shift bump power supply at 400MeV
beam injection energy.
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Figure 8: Measurement result of the painting waveform
of 100mmm-mrad with new shift bump power supply at
400MeV beam injection energy.
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Figure 9: Deviation of a set point and the output level
before the correction of the voltage pattern of the PBH3.
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Figure 10: Deviation of a set point and the output level
after the correction of the voltage pattern of the PBH3.
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Figure 11: Measurement results of Beam COD before
and after the pattern correction.
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Figure 12: Horizontal phase plot of 100mmm-mrad
painting injection.
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