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COMPLETION OF THE RENEWAL OF A 90 KV DC POWER SUPPLY FOR THE
KLYSTRON OF THE SPRING-8 STORAGE RING
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Abstract

In the SPring-8 storage ring, we had used four thyristor-type 90 kV DC power supplies to drive the klystrons
outputting an RF power of more than 1 MW for more than 20 years but recently they suffered from malfunction due to
excessive lifetime of their components. We have been updating the high-voltage power supplies since 2014. Two of the
new power supplies updated in FY 2015 have worked at a cathode voltage of 80 kV stably in 5000-hour operation.
Replacement of the rest power supplies had been completed in March 2017 and the storage ring is released from
troubles or failures with the old power supplies. Cathode voltages of 70, 80 and 90 kV of the new power supplies are
generated from three-phase 6.6 kV AC line with a conventional 12-phase full-wave rectifier having 3-tap transformers
with both A-Y and A—A connections. RF powers ranging from 700 kW to 900 kW needed for accelerating a beam of
100 mA are regulated by modulating an anode voltage to the klystron and controlling an RF input power with feedback
loop.
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Figure 1: Block diagram of the new 90 kV DC power supply.
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Figure 2: Start-up charts of major voltages and currents of

the power supply in the RF B-station at the 90 kV tap

(Left) and the 70 kV tap (Right).
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