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Abstract: To realize high output voltage and high energy efficiency energy storage charging system, a high
voltage charging and energy storage device based on resonant pulse technology was developed. When the capacitor
voltage was charged to 25 kV, the capacitor was discharged simultaneously, the peak current of the device could
reach 180 kA, which the total energy storage was 200 kJ and the charging accuracy is 5%o. The overall design
scheme of charging and energy storage device, calculation of main circuit parameters and selection of components
were introduced from the technical requirements of the device.By testing the output voltage and charging accuracy
of the equipment, it is shown that the charging energy storage device can achieve the design goal of high precision

and high stability output, which provides a practical basis for the design and research of the high-voltage charging
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energy storage device.
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Fig.1 The block diagram of system control
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Fig. 2 Simplified model of pulse discharge circuit
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Fig.5 Peak current waveform under the selected

main circuit parameters
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Fig.6  Structure diagram of charging system
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Fig. 7 Circuit diagram of charger
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Fig.10 High voltage charging and energy storage device
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Fig. 11 Discharge current waveform at charging voltage of 10 kV
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Fig. 12 Discharge current waveform at charging voltage of 15 kV
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Fig. 13 Discharge current waveform at charging voltage of 20 kV
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Fig. 14 Discharge current waveform at charging voltage of 25 kV

4 ZEw

A7F ) 19 2 T 308 I ok ol B AR 18 s 7 R B Al
REZE B, HAT o i S |y B AR Al R A, 72
LRGN 5%o, 5250 2 W1 i L UL RE W RS JEE | i A
VR A B Tt F bR, e R TR AL A R
BTSSR s

S 30k

(1] FEHE. R AHBE Y e TR FE R R U4 il B R AF 58 [ D] 2RI
e R, 2012,

[2] TRRTE. WSk UK i 8 A0 9 hk E 75 i 2R Gt B G A
HARWIFED]. K1 : E BBl 2 AR K%, 2016.

[3] MXE5E . G A BE R SRR SRR W5 (D] KA K
TR 2, 2019.

[4] FToRME, PINESI , il 28 55 . —Fpm kol s IR S5 5050
1. k1 581 ,2014,39(6) : 170-173.
(5] EEZR, BV, XL . &AW LLC IS RS e 25 1 4%
FIRAIBGI]. BT TR ,2018,52(10) : 115-118.
[6] HHAE. 500 kW fifi B A8 Ji #47 l B AR B SE (D). dbmt: Ay Tl
K2¥,2016.

[71 Z08, /22 WS 1 R e LR R Al ST e Rk RE R G
ERRRE PRI BT b L T RR 2442, 2018,38(12) :
3451-3460.

ks H #1:2019-10-17
0T H 191:2019-11-14

57





