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Abstract

Various power compensation devices have been studied to stabilize the power converter for the electro magnets.
Especially, a power variation of the main grid by the flicker, which is generated a power converter operation of MW
class such J-PARC, is a serious issue. We adopted the capacitive-energy-storage scheme for the new power converter to
suppress the further power variation by the upgrade of the J-PARC main ring (MR). We also adapted the floating capacitor
scheme, which is exchanged the energy between load magnets and capacitors, as the new power converters. However,
as there are no rectifiers in floating capacitors, establishing a charging method including pre-charge of capacitors in the
floating capacitor scheme is very important. In this report, we propose the charging method for the floating capacitor
scheme reflecting the operation sequence in J-PARC main ring. We also report test result of the charging method of the
floating capacitor scheme with the new power converter for bending magnets in J-PARC MR.
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Figure 1: Schematic view of a power converter with the
floating capacitor scheme.
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Figure 2: Schematic view of the power converter for this
demonstration.
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Figure 3: Control diagram for the power converter. The
choppers without rectifiers are controlled only voltage
feed-foward.
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Figure 4: The output current and the voltages of

Vpel,2,5,6 controlling with only feed-forward voltage.
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Figure 5: Control diagram for the power converter. The
choppers without rectifiers are with the feed-forward volt-
age modulated by the slow feed-back control.
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Figure 6: The output current and the voltages of

Vpel, 2,5,6 controlling with the modulated feed-forwad
voltage shown in Fig. 5.
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Figure 7: Charging of capacitors with pre-charge circuit.
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Figure 8: Control diagram for the charging control of ca-
pacitors with the output current of the power converter.
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Figure 9: Charging of capacitors with the output current of
the power converter. The target voltage is 500 V and the
output current is 100 A DC.
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Figure 10: Charging of capacitors with the output current
of the power converter changing the target voltages.
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Figure 11: The demonstration for the sequence of recharg-
ing the capacitors.
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