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Abstract

DAWONSYS produced a high-power klystron tube pulsed modulator power supply used for accelerator-based BNCT.
A pulse modulator with average power of 720 kW, pulse width of 1 msec, output voltage of -90 kV, repetition frequency
of 200 Hz was produced. The pulse output voltage circuit connects two IGBT groups in series to function as a pulse
voltage generation and a load short protection circuit of 20 joules or less. The rise time of the pulse is within 100 usec.
Pulse voltage output repetition and pulse flatness achieved 1000 ppm (0.1%) by introducing a droop compensation circuit.
In this paper we report the operation performance of this modulator power supply including the droop compensation
device and the high speed short circuit protection circuit. Finally, the waveform of the output flat top is also presented.
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Table 1: Specifications of The Modulator Power Supply

Average power: 720 kW
Voltage: -90 kV
Current: 33 A

Rising time: <100 usec
Falling time: <100 usec

100 usec ~ 1 msec

Single, 1 ~200 Hz

Flat top:

Duration:

Pulse flatness:  0.1% (1000 ppm)

Short circuit protection: <20J
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Figure 1: High voltage modulator power supply.
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Figure 2: Capacitor Charging Power supply.

Table 2: Specification of One CCPS

180kJ/s
-90 kV

Average power:
Voltage:
Average Current: 2 A

Input Voltage:  240Vac 3® 2 pair
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Table 3: Specification of Reference Wire

Material:  Copper
Specific heat:  0.09kcal/kg
Melting point: 1084 °C
Diameter: 0.12®
Length: 170mm
Weight:  0.0171g
Pieces: 1 piece
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Figure 3: Test diagram for the detecting ARC.
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Figure 4: Waveform of the ARC at -94-kV.
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Figure 5: Circuit of the Droop Compensator (DRC).
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Table 4: Specification of The Droop Compensator

Rated Voltage: 3.12kV
Rated Current: 33A
Chopper stack: 48 stacks
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Figure 6: Waveform of the output voltage.
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Figure 9: Expanded waveform of output voltage.
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Figure 10: Output voltage regulation at -90-kV.
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Figure 12: The modulator power supply in iBNCT.
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