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Abstract

The repetition rate of J-PARC main ring will be increased from present 2.5 s to 1.3 s for the upgrade of the beam power.
Two issues on main magnet power supplies arise from this upgrade. 1) The output voltages of the main magnet power
supplies are increased. 2) The power variation at the power grid induced by the cycled excitation of main magnets is
increased. New power supplies that are possible to solve these problems are developed and will be replaced with the
existing power supplies. A first new power supply for a bending magnet family was delivered to the J-PARC site in 2017.
High power testing using the actual bending magnet family was performed during a long shutdown period of the J-PARC
main ring, then, resistors of an output filter in the new power supply were damaged. The investigation results showed the
pulse load capabilities of the resistors were insufficient for the pulsed current flowing the resistors in high power operation.
The pulse load capability was estimated again and appropriate resistors were selected. This paper reports the comparison
of conventional high power resistors and the design of the resistors for the output filter based on the pulse load capability.
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Table 1: Specifications of BM PS

Load 1.5 H, 750 mQ
Output current (A) 1600
Output voltage (V) 6000

Capacitance/C-Bank (mF) 480

Capacitor voltage (V) 1700 maximum
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Figure 1: Schematic of BM PS circuit.
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Figure 2: Plots of output current (/o) and voltage (Vour).
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Figure 4: Circuit diagram of output filter.
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Table 2: Specifications of UXP-2000 [4]

Resistance (Q2) 2.7

Power rating (W) 2000
Maximum working voltage (Vdc) 5000

Size (mm) (excluding terminals) 60 x 57 x 15
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Figure 5: Simulated current flowing resistor unit.
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Table 3: High Power Resistors[10-13]

Type Coated wirewound Metal clad wirewound Erema Grid
C42T 3.6 Q) ULVI1200PN (3.6 Q) ERS500SP GRE1
Vishay Nikkohm Co., Ltd. Tokai Konetsu Vishay
Intertechnology, Inc. Kogyo Co., Ltd. Intertechnology, Inc.

Pulse capacity (kJ) 12 (<0.1s) 28 (£0.15s) 19.8 4000!

Power? (W) 480 480 500 1300

Volume? (cm?) 380 1460 880 17000

Pulse capacity / volume 32 19 22.5 240

(J/em3)

Power / volume (W/cm?) 1.3 0.33 0.57 0.076

Withstand voltage (V) 3000 5400 Depends on 2500

connectors
Resistor region 1.0 - 56k 0.1-12 0.56 —330 0.02 - 6.9
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Table 4: Specifications of IRV800PN [11]

Resistance (€2) 4.5
Power rating (W)(water cooling) 800
Maximum working voltage (kV) 5

Size (mm)(width x height x length) 61 x 59 x 286
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Figure 6: Appearance of prototype resistor unit using
IRV800PN (left). Schematic circuit of the resistor unit

(right).
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Table 5: Specifications of SP230W [14]

Resistance (Q2) 4.4

Power rating (W) 230

Short time overload (J) 6240
Maximum working voltage (kV) 5

Maximum continuous current (A) 760

Size (mm)(outer X inner diameters x length) 40 x 32 x 200
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Figure 7: Appearance of prototype resistor unit using
SP230W (left). Schematic circuit of the resistor unit (right).
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Figure 8: Appearance of resistor unit using ULVI1200PN
(left). Schematic circuit of the resistor unit (right).
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Figure 9: Appearance of prototype resistor unit using
IRV800PN (left). Schematic circuit of the resistor unit

(right).
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