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Development of the 120kV/70A High Voltage Switching Circuit
with MOSFETSs Operated by Simple Gate Drive Unit

In Ho Song, H. S. Shin, C. H. Choi
POSCON R&D Center

ABSTRACT

A 120kV/70A high voltage switch has been
installed at Korea Atomic
Institute in Taejon to supply power with Korea
Superconducting Tokamak Advanced Research
(KSTAR) Neutral Beam Injection (NBI) system.
NBI system requires fast cutoff of the power
supply voltage for protection of the grid when
arc detected and fast turn-on the voltage for
sustaining the beam current. Therefore the high
voltage switch and arc current detection circuit
are important part of the NBI power supply and
there are much need for high voltage solid state
switches in NBI system and a broad area of
applications. This switch consisted of 100 series
connected MOSFETs and adopted the proposed
simple and reliable gate drive circuit without
bias supply. Various results taken during the
commissioning phase with a 100kW resistive
load and NBI source are shown. This paper
presents the detailed design of 120kV/70A high
voltage MOSFETs switch and simple gate drive
circuit. Problems with the high voltage switch
and gate driver and solutions are also presented.
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Table 1 High voltage switch specification
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Items Spec.
Switching voltage/current 120k V/70A

Switching time < 2bus

Repetition rate 100Hz

2. Design

2.1 High voltage switching system
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Fig. 1 Schematic of the high voltage switching
system

e o A A} Adwe 2
82 g Aojils 9@ npojojx WYPe] 120kV
A 135 fgrizRY FFEH7) w il upo)o]
gt R7hAQl AYx dadtA ¥
sz dd 9o b5
A

Atk AClE Aoy { o}

. o 3
R ER

[ o
120kV Hd a5 @7l a3 ~¥3E 9
sto] ®a el Fojun. Alxdel A7|E A
Fozn 2unsle 9 Az EAste T4

&

Ady¥d x| zte i3t Wonel FE o
2% MOSFETs - ) QoM A =

o
o FEL NE AAEY H/HE AR
Z

-
ot off
tot
it
1o,
oo
2@
>
A
2
S
i
2
Y
ol
Sk
N
2o
ol
o
£
ol
o
L

~ 708 -



9 AE 7% 3z e mFE ~A9x 3
2, 1-turn9 LA e 23HE
120kV A 13 g Bgr|2 74X

2.2 Simple gate drive system
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Fig. 2 Schematic of simple gate drive system

2.3 Dual mode gate drive circuit
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Fig. 3 Schematic of dual mode gate drive simulation
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Fig. 4 Simulation results of gate drive

2.4 Fabrication and instailation
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Fig. 5 View of the gate driver and NBI test site
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3.1 Factory acceptance test
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Fig. 6 Test results of dummy load

3.2 Site acceptance test
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Fig. 7 Schematic of NBI power system
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Fig. 8 Test result of NBI power system
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