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Abstract

We are developing a modulator for the SuperKEKB positron source flux concentrator which requires 12 kA in a
sinusoidal half wave current for a pure inductive load, at 50 Hz. A prototype modulator has been built by revising from
the existing S-band modulator. A peak current of 6 kA with a width of 5 us has been successfully generated at 50 pps.
The 12 kA modulator is under construction, which is based on the prototype modulator design, and will be completed in
Feb., 2014. We have a plan to develop a solid-state switch to replace thyratorns, which improves the reliability and

maintainability of the modulator.
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Figure 1: Simplified schematic diagram of the prototype 6
kA modulator.
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Table 1: Specifications of prototype 6 kA modulator

Capacitance 05 uF
Load inductance ~1 uH
®tal inductance ~3 uH
Chaging voltage 17kV
Peak current 6 kA

Pulse width Sus

Repetition rate 50 Hz
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Figure 2: Inside view of the prototype modulator.
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Figure 3(a): Load current waveform without RC snubber
circuit.(V:2.5kA/div., H:2us/div.)
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Figure 3(b): Load current waveform with RC snubber
circuit. (V:2.5kA/div., H:2us/div.)
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Figure 4: Typical load current waveform at 17 kV.

4. 12 kA Modulator
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Figure 5: Simplified schematic diagram of 12 kA
modulator.

Figure 6 (ZHBUEMGTH O EHE D ERN O R E X %
R, VAT ha il EE L, W —T
FERESICHT L 2o T D, EROY A X
X 1.8m(W)x1.5m(D)x2.4m(H) TH 5,

L1111,

-

33

Figure 6: 12 kA Modulator cabinet.
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