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JAERI-NBI

Required functions for NBl power supply

1) DC UHV generation (regulation, switching)
Inverter control PS (JT-60 N-NBI 500 kV PS)

2) DC UHV transmission (1 MV insulation)
Prototype test

3) Surge suppression (protection of BS & PS)
Core snubber (JT-60 N-NBI, MTF)
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1) DC -1 MV UHV generation
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Comparison of power devices
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IEGT inverter
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EMTDC simulation of IEGT power supply
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Performance

|*Rising t : 50 ms

*Ripple <10%pp

|| *Cut off <200 pS

Inverter loss will be decreased from 1.6 MW
(GTO) to 0.5 MW (IEGT)
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2) DC UHV transmission

Transmit DC UHV from
power supply to the
beam source

Multi-conductor bushing
(DC - 1MV, with
Intermediate voltages)
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JAERI-NBI
Electric field design
No " : E-designed | Edsgn criter Ebd
_ Position Insulation (kV/mm) (kV/mm) (kV/mm)
1 |Triple junction Surface 6.0 7.0 11
2 | Triple junction Surface 6.7 7.0 11
Insert -
3 | electrode Solid(epoxy) 9.2 10.0 17
Concave
4 point Surface 55 7.0 11
5 | Triple junction Surface 2.7 7.0 11
Concave
6 point Surface 5.0 7.0 11
7 | Triple junction Surface 1.8 7.0 11
Concave
8 point Surface 3.3 7.0 11
9 | Triple junction Surface 4.0 7.0 11
Insert -
10 | gjactrode Solid(epoxy) 2.2 10.0 17
11 | Duct bottom Gas 1.2 1.5 1.8
12 | AG1 surface Gas 5.0 5.0 8.8
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Prototype transmission line (TML)

A view of the bushing
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DC UHYV test of the prototype TML
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3) Surge suppression

High impedance for Core Snubber
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Core snubber

High efficiency High Bms, High permeability

core snubber (pulse), Low cost
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SUMMARY

« Major technologies essential for the 1
MV NBI power supply have been
developed.

(Inverter PS, Transmission line, Surge
suppression)

13/14



JAERI-NBI

Important

Noise reduction and surge suppression
for power supply control and diagnostic
circuit are essential for high reliabllity.
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