Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan
PASJ2018 WEP015

J-PARC EYV T X EBHUARERDIVTUOH N\ ID=6HDE1—X AW ER

FUSE ARCING TEST FOR CAPACITOR BANK OF MAIN MAGNET POWER SUPPLY
IN J-PARC MR

AR5 AR, E)IFEY, THEEEY, N Y, Zf—5 Y, 55t ©
Yuichi Morita * %, Yoshinori Kurimoto”, Ryu Sagawa® ,Tetsushl Shimogawa, Daichi Nalto”\), Kazuki Miura®,
Tatsuya Yoshino®

~ High Energy Accelerator Research Organization
® Universal Engineering
© Nichicon (Kusatsu) Corporation

Abstract

The upgrade of the main ring (MR) of the Japan Proton Accelerator Research Complex (J-PARC) involves the increase
in the power variation of the electrical system. Since the main magnets are the primary source of the power variation, a
capacitor bank (CB) is developed and installed in the power supply of the main magnets. The CB stores the excitation
energy of the magnets so that the power variation is suppressed. The CB was designed with a sufficient consideration to
avoid serious failures. The number of fuses were installed in the CB to avoid energy concentration on a short-circuited
capacitor. The scheme for the safe dissipation of the concentrated energy was also employed. A fuse arcing test was
carried out to clearly demonstrate the fuse reliability. The result shows the pre-arcing time of the fuse satisfies the designed
value.
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Repetition Cycle [s] Figure 1: Measured patterns of excitation current and
1.3 (upgrade) output voltage of PS for a single bending magnet family
in the MR.
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Figure 2: Calculated power variations in the MR. No
tracking error of the excitation current is assumed.
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Figure 3: Schematic of new PS for bending magnets in the
MR.
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Table 2: Specifications for the New PS with CBs

PASJ2018 WEP015

Table 6: Specifications for the Resistors

Peak Output Current [A] 1600
Peak Output Voltage [V] 6000
Total Inductance of Load [H] 1.6
Total Energy of CB [MJ] 4.2
Energy / CBM [MIJ] 0.7
Number of CBMs 6
Energy / Capacitor [kJ] 7
Maximum Charging Voltage [V] 1667
J— S5mF x4

iy

Figure 4: Circuit diagram of the capacitor unit.
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Table 3: Specifications for the Capacitor Unit

Capacitance [mF] 20
Maximum Charging Voltage [V] 1667
Maximum Stored Energy [MJ] 0.03
Weight [kg] 140

Table 4: Specifications for the Fuse

Current in Operation [Ams] 19
Rated Current [A] 40
Rated Voltage [Vac] 2000

Energy Integrals °t (A%s) 390 (Pre-Arcing)

Table 5: Specifications for the Capacitor

Capacitance [mF] 5
Rated Voltage [V] 1667
Rated Current [Ams] 20
Weight [kg] 23.5

IRV300LN  IRV600PN
Resistance [Q] 0.2 0.1
Rated Voltage [Vac] 5500 3500
Rated Power (w/o chassis) [W] 210 300
Energy Tolerance [kJ] 11.1 17.5
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Figure 6: Metal racks installed in the marine container.
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Figure 7: Current paths in the short-circuit fault before (a)
and after (b) the fuse arcing.
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Figure 8: Voltage curve of capacitor in the short circuit
fault.
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Figure 9: Simulated RMS currents that flow in the fuses
of the failed capacitor units.
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Figure 10: Circuit schematic of the fuse arcing test.
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Figure 11: Measured currents and voltage of the fuse
arcing test.
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Figure 12: Measured current and voltage of the fuse arcing
test. The time scale is different from that in Figure 11.
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