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Abstract

The new horizontal shift bump (SB) power supply for injection bump has been developed and manufactured
according to the energy upgrade of the LINAC (Linear accelerator) in J-PARC (Japan Proton Accelerator Research
Complex) 3-GeV RCS (Rapid-Cycling Synchrotron). The injection energy was increased from 181MeV to 400MeV,
and the power capacity of the new power supply was doubled. The power supply adopted a capacitor commutation
method to form the trapezoid waveform pattern (bump waveform) by the IGBT (Insulated Gate Bipolar Transistor)
switch. The test operation was started in January, 2014. However, the diodes of the DC charger in the FT-unit (Flat top
unit) were frequently damaged and then the user operation was started without using the FT-unit. As a result, the flat-
top part of the bump waveform had a slight inclination. Both the horizontal paint bump magnets in the ring and the
pulse steering magnets at the injection line were used to make up for the inclination and to correct the orbit errors at the
injection point. This paper reports characteristic, the trouble and the user operation status about the new shift bump
power supply.
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Figure 2: Schematic view of the one bank, which is
composed by 12 rise-fall units and 2 flat-top units. All
units are connected in series and the circuit is divided on
the basis of the midpoint earth.

Transformer Panel

SB Magnet

High Voltage Incoming Panel

Figure 3: Schematic view of the whole circuit with 16
banks.
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Figure 4: Measured output current and voltage spikes
the old SB power supply with IGBT chopping method.
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Figure 5: Measured output current and voltage spikes of
the new SB power supply with commutation method of
the capacitor.
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Figure 6: Schematic view of the basic circuit of the flat-
top unit.
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Figure 7: Schematic view of the basic circuit of the DC
charger of the FT-unit.
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Figure 8: Measurement result of the output waveform of
the current and voltage without a trouble of the FT-unit.
The setting output current is 22.4kA and the setting
parameter of the rise time and the flat top time is 400us
and 650us, respectively.
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Figure 9: Measurement result of the output waveform of
the current and voltage. SB shows a bump waveform
pattern with FT-units trouble. PBHs show the waveform
pattern of 100mmm-mrad painting injection. PSTR shows
the waveform pattern for the revision of the SB
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