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Abstract

The Japan Proton Accelerator Research Complex (J-PARC) aims at achieving a megawatt-class proton accelerator
facility. One of the promising methods for increasing the beam power is to shorten the repetition cycle of the Main Ring
(MR) from the current cycle of 2.5 s to 1.3 s. However, in this scheme, the increase in the output voltage and the power
variation of the electric system are serious concerns for the power supplies (PSs) of the main magnets. We have been
developing a new PS that provides solutions for these issues. Recently, we proposed a new method for high-power testing
of the power converters that does not require a large-scale load and power source. We carried out the high-power testing
of ~100 kVA for the prototype power converters of the new PS with this method. This paper introduces the design of the

PS and the results of the high-power testing for the prototype power converters.
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Figure 1: Schematic of high-power testing.
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Table 1: Specifications of Power Converter Unit
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Figure 2: Schematic of new power supply.
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Figure 3: Control of high-power testing. An excitation current feedback is performed with the power converter 2. A
capacitor voltage feedback for the capacitor bank 1 is performed with the power converter 1.
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Table 2: Parameters of High Power Testing
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Figure 4: Excitation current of load and charged voltages of capacitor banks in high-power testing.
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Figure 5: Output voltages of power converters in high-power testing.
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Figure 6: Water temperature difference between
common inlet and outlet of power converters as function
of time.

Table 3: Stored Energy of Capacitor Banks and Load

Rl [s] 0.0 0.7 1.2
Eci(n[kI]] 73 20 73
Ec(f)[KI] 30 82 30
En[kI]] 0 1 0
Ait K] 103 103 103
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