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Abstract

Japan Proton Accelerator Research Complex (J-PARC) aims at achieving a MW-class proton accelerator facility.
One of the promising solutions for increasing the beam power is to shorten the repetition period of Main Ring (MR)
from current rating of 2.48 sec to 1.3 sec in the future. However, in this scheme, there are serious concerns for the
main magnets power supply that the output voltage and the power variation on the electric system are increasing. We
have considered that the energy recovery scheme based on the capacitive energy storage is one of the best solution to
compensate the power variation induced by a magnet power supply. In order to apply the higher output voltage, choppers
are connected in series. In order to realize precise output current regulation, a passive filter is used to reduce the ripples
caused by the IGBT switching and low noise control system. We developed and installed the first new power supply for
the main magnet in the summer of 2016. In this paper, the first new power supply for the main magnet in J-PARC MR is

reported including the test result.
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Table 1: List of Main Magnet in J-PARC

Power  Total Inductance Flat Base Flat Top
Supply at 30 GeV (H) Current (A)  Current (A)
BMI 6 1.47 190 1570
QFN 293 86 710
QDN 3.46 86 710
QFX 2.39 88 730
QDX 1.75 86 710
QFR 0.57 77 640
QDR 0.44 75 620
QFP 0.20 77 640
QFS 0.30 81 670
QDS 0.35 110 890
QFT 0.32 95 780
QDT 0.37 90 750
SFA 0.42 23 200
SDA 0.41 19 160
SDB 0.41 19 160
[ [pacz.,

Figure 1: Schematic of new power supply for bending
magnet.
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Table 2: Specification of Power Supply for QFR
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Figure 2: Schematic of new power supply for QFR.

Film Capacitors

converter chopper Filter Load
PT 1 -
T 7 I P
E@Z}%, il
,,,,,,,,,
DCQT
[ er
I N 3 ‘
(sstatus) N |__(ssaus) gate status
FA LINK -
Controller § p
PLC
Eherner| (@S sons)
oPT
contact (photo-coupler)
Seq, 1K)
gate permic
analog output
TRIG ——5 for manitonng dafa
CLK — control board gate pulse
(12MHz) duty factor
(FPGA) forgate puse [ JToverr |
L |
CLK & T [ (12MHz) ”»‘:
duty actor
(12M+z) [ @ e || UL | Bsp—]
control board gate pulse generator (FPGA
é’e?hdl)m Voo Vi i) (FPGA) :
17 analog output
ot mitoring datas

Figure 4: Schematic of control part of QFR new power
supply. The red line is optical connection.
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(a) Output current, voltage and DC voltage in current FX operation pat-
tern.
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(b) Output current, voltage and DC voltage in current SX operation pat-
tern.

Figure 5: Output current, voltage and input DC voltage
of new power supply for QFR in FX(a) and SX(b) of the
current repetition cycle.
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(b) Spectrum of fractional current deviation at flat-top in SX operation
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Figure 6: Specification of current deviation.
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