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Abstract

In 3-GeV RCS (Rapid-Cycling Synchrotron) of J-PARC (Japan Proton Accelerator Research Complex), the new
shift bump (SB) power supply has been developed and manufactured according to 400MeV injection beam energy
upgrade of the LINAC (Linear accelerator). Manufacture and a factory test operation were finished in November, 2013,
and test operation in J-PARC RCS was started in January, 2014. However, the trouble of the DC charger of the FT-unit
(Flat top unit), which did not occur in the factory, was frequent. Therefore, in user operation from February of the year,
the power supply was operated only with the R/F-unit (Rise Fall unit) without using the FT unit. As a result, the flat-top
part of the bump waveform had a slight droop. The electrolytic capacitor of the R/F-unit can be not regenerated with the
energy of this flat top part and the operation time of the DC charger became usually longer. The DC charger was
overloaded and the temperature of the circuit parts was higher. In this paper, the present of the new SB power supply,

the cause and measures method of the high temperature problem of the DC charger is reported.
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Figure 1: Measurement results of an output current and a
voltage in case of the power supply operation using the
R/F-unit and the FT-unit.
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Figure 2: Measurement results of an output current and a
voltage in case of the power supply operation only with
the R/F-unit without using the FT unit.
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Figure 3: Measured temperature in case of the power
supply operation using the R/F-unit and the FT-unit.
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Figure 4: Measured temperature in case of the power
supply operation only using the R/F-unit.
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Figure 5: Measured temperature in case of the user
operation only using the R/F-unit.
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Table 1: Specifications of AC and DC Fan

Frequency  Revolving speed =~ Maximum air quantity
AC50Hz 2700 r/min 0.75 m3/min
AC60Hz 3200 r/min 0.90 m3/min

DC 6300 r/min 2.55 m*/min

Table 2: Measured Temperature Rise Level

Set value 200V/8A 600V/2.7A
Frequency 50Hz 60Hz 50Hz 60Hz
Heatsink  65.1°C  62.8C 62.8C 33.7C
Transformer 34.9C 493C 30.1°C 26.5C
Internal 129C 238C 18.1C 14.1°C

Table 3: Measured Power Consumption

Set value 200V/8A 600V/2.7A
Frequency 50Hz 60Hz 50Hz 60Hz
Effective power 2.07kW  1.97kW  1.91kW  1.90kW
Output power  1.45kW  1.44kW 1.61kW 1.62kW
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Figure 6: Measured temperature in case of the changing
the cooling water temperature from 35 degrees to 27

degrees.
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Figure 7: Measured temperature in case of the changing
the operation frequency of the AC fan.
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Figure 8: Measured temperature in case of the changing
the exhaust fan from AC type to DC type.
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