55 35 %4 61 (N G S T A S <} Vol. 35, No.6

2023 4F 6 H HIGH POWER LASER AND PARTICLE BEAMS Jun., 2023

Rt TR

ET200kVI5A FTRERSERIERNE %IJ%'H%

46J-ﬂ-—'t“a ZT“ ;F]-’ Ei_/%a g‘Kéﬂé’ﬂ%‘
(% Tl 74 R 9 BRI 55 B, AT 610225)

W OE: E GG A S AR B R s BRSO R BN R BT — T A
TR R W o TR W S s ) R R R KN AR B Y o A b, DT S B 9 R R A K R P Y
AP, ESE 200 KV/15 A B A8 B EL I 5 0 B U MATLAB/Simulink 22 45 {15 BLRE R, SR A b iR 5 1 S, 52 B
T ELE 43 51 S 200 kV ORI 20 KV BE, S0 BN T 1%, B AIE T 3T 8 Jas R w7 S D R R BE U B OL R, il e
JE SC RE 5 il 2 T AR,

EEE: mIERURE; B H A BN A ST AR R s H R

RESES: TM8 XEARED: A doi: 10.11884/HPLPB202335.220355

Direct current high voltage power control strategy
based on 200 kV/15 A inverter

He Kaixin, LiQing, Xia Yuyang, Zhang Jintao
(Southwestern Institute of Physics, Chengdu 610225, China)

Abstract: A new dual control strategy is proposed to solve the problem of large output voltage ripple of
traditional three-phase three-level inverters with small duty cycle mode. By controlling the voltage of the DC bus and
the duty ratio of the inverter, this strategy can realize controllable adjustment of the output DC voltage in a large range.
The MATLAB/Simulink system simulation model of 200 kV/15 A inverter DC high-voltage power supply was
established, and the above control strategy was used to realize that the ripple was less than £1% when the output
voltage was 200 kV and 20 kV respectively. It is verified that the new control strategy is effective in a wide range of
output voltage. The output voltage ripple can meet the load requirements.
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Fig. 1 Inverter direct current high voltage power supply system
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Fig.2 Main control circuit schematic diagram of Fig. 3 Switching time variation of each switch
twenty-four pulse phase-controlled rectifier unit tube on phase A bridge arm
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Fig. 4 Output characteristic curves of inverter DC high voltage power supply
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Fig. 5 Control principal framework of inverter direct current high voltage power supply
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Table 1 Component parameters of MATLAB/Simulink simulation model of 200 kV inverter DC high-voltage power supply

component name component parameters
input AC voltage 10 kV
AC grid frequency 50 Hz
rated capacity of phase shifting transformer 80 MV-A
rated voltage of phase shifting transformer 10 kV/1.1 kV/1.1 kV
DC bus choke inductor 1 mH
DC bus capacitor 450 mF
frequency of inverter 150 Hz
isolated booster transformer capacity 18 MV-A
isolated booster transformer frequency 150 Hz
rated voltage of isolated boost transformer 3.48 kV/142.25kV
high voltage filter resistor 68 Q
high voltage filter capacitor 300 nF
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Fig. 6 Target output voltage waveforms at 200 kV
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Fig. 7 Target output voltage waveforms at 20 kV
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