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Abstract

The Japan Proton Accelerator Research Complex (J-PARC) is a high-power proton accelerator facility. The current
beam power is 500 kW, and we aim at achieving the beam power of more than one mega-watt. Since the beam power
is proportional to the repetition rate of the beam cycle, we plan to achieve high repetition operation of the J-PARC Main
Ring by replacing the power supplies of main magnets. The power supplies are designed to achieve the beam cycle of
1.3 s. We optimize control method of the power supplies to achieve the shorter beam cycle, and find out the minimum

beam cycle is 1.16 s in a simulation.
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Figure 1: The current and voltage pattern in the single beam
cycle.
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Figure 2: The schematic of new power supply.

Table 1: The Spec List of the New Power Supply

EIEEHE (HEHE)  1.7kV
NS UVADRE 2.5 MVA
BIEER (BIREAK)  102kV
BIRE 1600 A
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Figure 3: The ideal variation of the electrical power in the
single beam cycle.
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Figure 4: The input and output voltage of the DC/DC con-
verter.
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Figure 5: The control diagram of the DC/DC converter.
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Figure 6: The control diagram of the AC/DC converter.
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Figure 7: The input and output voltage of the DC/DC con-
verter connected to the AC/DC converter.
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Figure 8: The current pattern at 1.16 s.
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Figure 9: The input and output voltage of the DC/DC con-
verter at 1.16 s. The converter 3 is DC/DC converter con-
nected to the AC/DC converter and the converter 1 is the
other one.
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Figure 10: The ratio between the input and output voltage
of the DC/DC converter at 1.16 s.

REBEIZMIZED 116 e WS ERED R E - T
Wa %Y 5, Flgure 10 & O I I HE Con-
verterl O NS ERMEICEL TE ST, KW

PASJ2018 WEP065

DRUZERTE-DICETH %2 LIF2HENRTE
’K%zéob#b&MQaW®E—AA®ﬁﬁ
WM COBEE DD EREIZELTVEHLD,
Fihz BEF3HFTERY, LoTHE F&b%i
T35z i:/7/#h/ﬁ®@ﬁﬁ%%F%Lié
7 nH, iHED S RA[fEE > T W5, —HTh
S VADBEIIZONWT ibﬂﬁvﬁiﬁ@LqﬂTTﬁ")f
WEHENS, EERINVPDZEHERIHS

Power (MVA)

—_

1 2 3 4 5

Time (s)
Figure 11: The variation of the electrical power at the
power supply transformers.
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