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Abstract

Magnet power supplies (PSs) for SPring-8-1I, the major upgrade of SPring-8, include approximately 20 high-power
PSs with several hundred kW, more than 80 individual PSs with several kW, and around 1,000 DC-link type PSs with
50-200 W. All the PSs will be highly stabilized in current in the order of 10 ppm by using digital controls. This project
also aims at saving energy as its goal to the green facility. Therefore, we aim to achieve a power efficiency of over 93%
by using SiC MOSFET modules for large power PSs. A method using shunt resistors has been developed to adjust the
current of each magnet individually during beam-based calibration. We are also developing a high-speed switcher for
future plans. This device is expected to switch a power supply to a backup one without losing stored beam when one of
the PSs is failed.
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Figure 1: Schematic layout of the cable configuration of
family and independent magnet in SPring-8-I1 storage ring.
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Figure 2: Schematic layout of magnets and power supplies for one normal cell.
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Table 1: Specifications of Magnet PSs in SPring-8-11

PS Name Polarity  Out- Current/ Quantity
put Voltage (Backup)
Family PS
U450A  Unipolar 1 450 A/1000V  5(D)
U450B Unipolar 1 450 A/600V 4 (0)
U600 Unipolar 1 600 A/700 V. 5(1)
U250 Unipolar 1 250 A280 V 6 (1)
Independent PS
U300MS  Unipolar 1 300 A/15V 60 (5)
U450MS  Unipolar 1 450 A20V 22 (4)
DC-link PS
B7 Bipolar 2 +/-7TA9V 76 (4)
B16 Bipolar 3 +/-16 A/8V 290 (8)
AUX20 4-Quad. 2 +-20A/10V 53 (4)
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Figure 3: Schematic diagram of Family PS.

Figure 4: Photograph of test unit using SiC module.
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Figure 5: (Left) Circuit diagram of double pulse test circuit.
(Right) Measured waveforms of source-drain voltage (red)
and drain current (blue) of the low-side SiC MOSFET at
turn-off switching.
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Figure 6: Schematic diagram of independent PS.
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Figure 7: Schematic diagram of DC-link type PS.
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