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Design of High Voltage LiPo Battery Based Capacitor Charger
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Chung-Ang University

ABSTRACT
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Table 1 Specifications of the proposed 5.4kW high voltage
capaci tor charger
HE #* HE #*
g AY 44.44 [V] =9 At 600 [V]
Ag U 300 kW' =9 AF 9 [Auvgl
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Fig. 1 Circuit of the proposed single phase high
voltage capacitor charger

Cou




f _ é fs VE putILs peak
op _
8 VEpu,tILs‘ peak P o
= =52~ o] 3L
O] ILH f\vE‘ —}:'—?4 XO] Ty']"[_, Vinpul,"_: ?:} a ;\ﬂ%}—, ILS peak'E‘ g ;8_

ARel AF @ Pot 29 A oJnla.

4 Ts‘ -3 Top
e = — 5 ®
ILS peak tMQ
V(/'speak = IQC (3)
2 VEput + V('s peak LS

ILspeak ' ZO S (4)
of Wl Tz 4 (DO F3bro] F7], Toe 293 +
7, et B0 AR hEe] A4 AR @S 2= 11
Ves peai= &30 713 AIH O 5 A9k g, Z =
g 2R 54 9udzas 43
A7 FAERNE =F " 9 LCC &1 AnH 9
FES X 29 Zrh
a9 2= A B AA wsE
ae

op

N
g AlEH oA AT {Fodord AEe, AYAE
FEE 140 Al =2 AF=Z A ~
AT | ox Al 2% ek Aot fg#E xte] 36
Hjol @3l= ~ufo]lA zgte] WA gt

A g ol A3E v s Bk}

= 2 Metshe A IXMQt HEAIE SXT(e] MA
Table 2 Design parameters of the proposed single phase high
voltage capacitor charger

T #* HE s
Cs
Ls (leakage) | 430 [nH] (o] 14 %) 42 [uF]
B4 H N
45 ! (a7l B 2 | 10 [F]
fow 70 [kHz] Zos 0.1 [Q]
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Fig. 2 Simulation results of the proposed single
phase high voltage capacitor charger
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Fig. 3 Circuit of the proposed three phase high voltage
capacitor charger
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Table 3 Design parameters of the proposed three phase high
voltage capacitor charger

H s A s
Ls(eakage)d | 22 [WH] | (oS4 =) | 3 [uF]
. S
Ls(leakage)’Y | 730 [nH] | oSy =, | 7 [uF]
i o (g7l B 2 | 33 [F]
fow 70 [kHz] Zos 0.09 [Q]
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Fig. 4 Simulation results of the proposed three

phase high voltage capacitor charger
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Fig. 5 The operation waveform of the proposed three
phase high voltage capacitor charger
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(c) 450V

The operation waveforms of the capacitor
charger with capacitor load (a) 150V charged
voltage. (b) 300V charged voltage. (c) 450V
charged voltage. (d) Measured efficiency of
the proposed capacitor charger with the
resistor load.
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