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Abstract

90 kV DC power supplies for the 508.58 MHz 1.2 MW klystrons, TOSHIBA E3732, in the SPring-8 storage ring are
being replaced with new ones because the old power supplies recently suffer from troubles or failures by aging in 20-year
operation. A cathode voltage of 90 kV is generated from three-phase 6.6 kV AC line with a conventional 12-phase full-
wave rectifier having step-up transformers with both A-Y and A—A connections. RF powers ranging from 700 kW to 900
kW are needed for a beam of 100 mA to be accelerated in the storage ring. Though the new power supplies have no
regulator for cathode voltage and a change in receiving voltage modulates the cathode voltage, the klystron output power
is regulated modulating an anode voltage to the klystron and controlling an RF input power with feedback loop. Besides,
no protecting circuit such as a high-current crowbar switch is implemented because no short-circuit by arc in the klystron
has happened in the operation. The simple and streamlined constitution of the power supply decreases trouble and yields
low cost in maintenance.
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Figure 1: Block diagram of the new 90 kV DC power supply.
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Figure 2: Stored beam current (Red line) and RF output
power of the klystron (Blue line) in C-station in the
current-decay operation in April 2003.
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Figure 3: Stored beam current (Red line) and RF output
power of the klystron (Blue line) in C-station in the top-
up operation in April 2015.
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Figure 4: Dependences of the klystron output power on
input power and ¥, at V; of 80 kV.
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Figure 5: Layout (Left) and photo (Right) of the power supply in the RF D-station.
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Figure 6: Measured dependences of V; on V.
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