5 31 B4 5 W) oW Ot 5 kO F K Vol. 31, No. 5

2019 4 5 H HIGH POWER LASER AND PARTICLE BEAMS May, 2019

— 4 F 357 L R B B R 4T P BB 9

Amxt, x| m', mE#EIFR, ZHER°
(L, JRMEER FARAT . &R K56 523933 2. LRI HAARHEARA R, B st 2100005
3. VUMY B, KA 610000)

#OE: ERPHEREANRRENAZC RS IR A MR B E 2, FI YT R IR H U Y
2 ST A3 o B A e 7 AR M RS R R T IR LR A P R . AR LT — b T U F U Y R AT R B A T
55 REAE 150 ps P PR S B0 K R UL B 88k 9 TR O, O EL Bk 9 TR S sl R rp AR T v, T AR RS Y L OO0
L an IGBT) FE I 56 b F v vl /0N W RE 1 v, WM P B 8 5 S I, i 7 28 T AR 47t 2 A% 48 1 K U . O
FIYUH .

KEW: MW, TR shAm;  REtk

FESES: TL631.24; TM46; TN713.8 XEFREM:A  doi:10.11884/HPLPB201931. 180326

Design of new type of pit circuit for arc current power supply
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Abstract: As the core equipment of the neutral beam injection heating system., the performance of arc
power supply is very important. With the development and popularization of super capacitor technology. arc
current power supply based on super capacitor has been widely used in many large-scale scientific devices. Pit
circuit is an important component of arc current power supply. Its dynamic response characteristics and stability
determine the performance of arc current power supply. A new current transfer circuit for arc current power
supply is proposed in this paper, which can quickly fall and recover large current in 100 ps, and there is no over-
shoot in the fall and recovery process. The electronic switch for transfer (such as IGBT) has small overvoltage,
high reliability and easy absorption circuit in the process of switching. The scheme is a good alternative to the
traditional current pit circuit.
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Fig.1 Schematic diagram of arc current power supply based on resistance type pit circuit
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Fig. 2 Schematic diagram of pit circuit based on resistances Fig. 3 Waveform of current of power supply with pit circuit
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(a) waveform of one-pit in resistance pit circuit (b) amplified current and voltage waveforms
Fig. 4 IGBT voltage waveform in resistance pit circuit
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Fig. 5 Schematic diagram of arc current power supply based on a new type of pit circuit
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Fig. 6 Matlab simulation model of pit circuit
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Fig. 7 Output current and voltage waveform at single pit Fig. 8 Process of stabilizing current
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Fig. 9 Current ripple when the working current is 1500 A
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Fig. 10 Current falling edge of pit circuit
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Fig. 13 Overshoot of output current
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Fig. 11  Current rising edge of pit circuit
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state of the output current
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