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Battery Based High Voltage Capacitor Charger for HEMP Driving
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ABSTRACT
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Fig. 1 Block diagram of HEMP driving system
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Circuit of the 2-stage high voltage capacitor
charger for HEMP driving (a) Entire schematic
(b) concept diagram for the 2-stage charging and
discharging with the equivalent load
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Circuit of the direct charging high voltage
capacitor charger for HEMP driving

Fig. 3
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Table 1 Design parameters of three phase high voltage
capacitor charger
AR s g s
LiPo Battery | 44 [V] (o oly%:%i]_ 2 3 [uF]
Ls(leakage):d | 104 [uH | (o By o) | 33 [F]
Chankl 14 [mF] Chankz 84 [uF]
ISR 56 fow 68 [kHz]
L 5 [mH] Licad 170 [nH]
Rioad 20 [m@] - -

700 V

6650 Voltage of Capacitor Bank1

500 vV

400 V

/_\ Resonant Charging Current

“Voltage of Capacitor Bank2

80 A

0.5 kv
0 kv }——
0.5 kv
1.0 kV
Discharging Current of Capacitor Bank2
20 kA
15 kA
10 KA
5 kA -
0 kA
HA -
10 KA . - . —
2 ms 4 ms
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Fig. 4  Simulation Results of 2-stage high voltage

capacitor charger for HEMP driving
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Fig. 5 Experimental waveforms of 2-stage high voltage
capacitor charger for HEMP driving -
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