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Abstract

In fusion researches and accelerator researches, vacuum tubes such as thyratrons and tetrodes have been widely used
for high-voltage pulse power supplies. But these devices have many problems such as short life and reduced production,
and so on. In order to solve these problems and sustain these researches, we have been developing a high-voltage pulsed
power supply using SiC-MOSFETs with a very high rated voltage of 13 kV. The recent status of development is reported.
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Figure 1: Heliotron J.
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Figure 2: NBI power supply configuration.
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(a) Appearance of current deceleration power supply
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(b) Schematic of the current deceleration power supply

Figure 3: Current deceleration power supply.

Table 1: Deceleration Power Supply Performance
Comparison
Current New
Input Voltage -6 kV
Output Voltage -3kV
Output Current 12A
Pulse Width 200 ms
Peak Power 36 kW
Pulse Energy 7.2k
Rep. Period 3 minutes
Control Device Tetrode 13 kV SiC-MOSFET
Control Method Series Regulator  Switching Regulator
Efficiency Lower Higher
Cooling Water Air
Size Larger Smaller
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(b) Schematic of the New deceleration power supply
Figure 4: New deceleration power supply.

S o) e o) W
Qom~ I~ v 0] AJ@mE=) ~ A ICZE) v 10/ A 08

Output Current:12A

ol -

-
< — — — — >

- i
wom  a0s o wom - Hom Wom . wom

6)® B2z W] e ses00e0e00 m v l;)] A ]6. 2]
Resis

(a)Output voltage and current waveforms to resistive load
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(b) Enlarged view of output voltage waveform to resistive
load

Figure 5: Output voltage waveform of new deceleration
power supply.
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(b) Schematic of the New Acceleration power supply

Figure 7: New Acceleration power supply.
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Figure 6: Current acceleration power supply.
I
Table 2:  Acceleration Power Supply Performance i
Comparison — e
l
Current New
_—
Input Voltage +50 kV
Output Voltage +30 kV . H‘
Output Current 100A Figure 8: Output voltage waveform of new acceleration
Pulse Width 200 ms power supply.
Peak Power 3 MW
Pulse Energy 600 kJ
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