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Abstract

In J-PARC Main Ring (MR), we plan to shorten the driving cycle from 2.5 sec to 1.3 sec for higher beam power. To
achieve this, replacement of the power supplies of main magnets is mandatory. One of the requirements for the new power
supply is to reduce the energy recovered from our electromagnets to the electric grid. To satisfy this demand, the new
power supplies involve capacitor banks for such recovered magnetic energy. In particular, we adopt the floating capacitor
method, in which some capacitor banks are not connected to the electric grid. To develop and demonstrate the control
schemes of the voltage on such floating capacitors, we developed a compact power supply. We developed a compact
power supply. The capacitance and charging voltage of the capacitor bank in this compact power supply are set to about
one-tenth of the new power supply. In this report, we introduce the development of compact power supply for control test,

and results of charging / discharging test between floating capacitor banks.
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Figure 1: Main circuit of new power supply.
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Figure 2: Main circuit of compact power supply.

Figure 3: Chopper unit.
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Table 1: Example of Chopper Operation

S1 S2 S3 S4
JIAT ON ON
T ON OFF OFF OFF
EES OFF OFF
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Figure 4: Bootstrap circuit.
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(a) Without snubber circuit.
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(b) With snubber circuit.

Figure 5: Surge measurement of IGBT.
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Figure 6: Charge and discharge of capacitor bank.
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