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Design and analysis of series resonant high
voltage capacitor charging power supply
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Abstract: A compact series resonant high voltage capacitor charging power supply with an average char-
ging power of 12 kW is developed based on full bridge series resonant constant current charging technology to
meet the repetitive charging requirement of a high power pulsed generator. The power supply uses supercapaci-
tor pre-storage and full-bridge series resonant circuit, which greatly reduces the demand for environmental pow-
er supply. Combining with modular integrated design, the integrated and portable design is realized. According
to the working requirement of the pulsed power generator, this paper analyses the basic principle and working
process of the full bridge series resonant circuit, presents the design method of circuit parameters and the circuit
simulation results. The power supply developed was used to charge a PFL.-Marx pulsed power generator with
the equivalent capacitance of 0. 3 pF, the charging voltage was more than 60 kV in 45 ms. The experimental re-
sults show that its output capacity meets 20 Hz repetitive charging requirement of the PFL.-Marx pulsed power
generator.

Key words: pulse power; series resonant; constant current charging; repetitive charging; portable
design

PACS: 84.70.+p; 84.40. Az

ok e 2y S 2R G S 20 A R K e AT IR 8] 1 4 AR AT DK i g O R A LR g T T R R TR Ok b 2 R
G0 0T BB o 22— o i BN RO g T K v e A SRR O PR b D AR R AR I IR A . W Y SEHL TS
A 7 HRL AR O 7 R A 75 A 5 v D7 e — i ok 5 K e L 981 1 78 ol fL 3 28030 /N T 5006, LR
ARG ABUR T S BE il AL o 5 400 246 85 2y 3 Jpk o 0 24 9 7 K o A AT # R IR 5 L ARt i R T X —
[ia) 5L, 55 % G 1 TR L URAR LE B B E I S8 R AR BN BRI R R G S TS ORI R AR A SRR
JE e Tk e v, 5 A Ay AR T AT R ST AL AL R

X [ 25 bk e T G £ v 3 48 ik BIK 2 5 (PFL-Marx) 1) 5 52 0538 S5 HIL 5 SR L AR SCOF Ji 17 R B 38 o 0 % 52

* Wim HHEE:2018-12-09; 1T HH#A:2019-02-19
BE£WA :BER&EHEARREIT5H
EHE BN 0153591989, B, AR RL, NFH LS A sk B HL IR £ R AF 5T 5 £ej1314@126. com,
BEESE AL 1979, B 4, W& PR Bk b B AR BF 5% ; wuyoch@sina. com,

055002-1



oo ot 5 s TR

HL L PR RIS SR AT 5 o K b IR Sl IR AE R B B AR i O 0.3 pF i SEHLALIR 60 KV, TAE DT AR A Z
Jik v (5 ki /20 Hz) o TAERIBGR T 60 s, BR 22006 0 542 001 R 50 it BEOR A1, 5t it L Y08 7 220 2 — M Al (i
B ASF BT EOR . ARG IR P K S IR A T AR S BOT 3 SRR J5 U8 A (D R 24 24 kW, JLAE L g A R
IO S R S P P U SR ) = A P RS AL DB R A e DR S R e Ty R R R R OR L R K
A B B s BT i U — R 5 ST AR SR TR 2 v 75 4 T A 1 2 A3 BB 3 I 00T O H Bt 4 4
L5 K 2 F A LA RE T X RE A8 (I T L L DR (LR DR A 0K B T S B PR HE S . AR A TR B AR
IL P 5 2K X R 2 i 2 30 AR A Lo TR T RS TR AR DL SR R ST E E AT T B RO Gl i Pspice R HEAT T H
HEAT E o A AR T SR SRR

1 BEFRERIEHRESH
A R I IR 30 P B S BN BT 1 T, bl LU
K #vp,  |K $vD,
Q| Q
U,
)

HUB U, AR IF 9 Qu ~Qu  ZE0 %S VD, ~VD, . F DiAD

WAL A C, R L BEAUE IR TX, IR
Wi D ~D, SR HLZ CL 4R
1.1 BB ERETEE=fTE~RR JCsvo ]

KD, &D,
R AR R £, 5 TF AR fL 1K/ R A @ &

] o AT = F AT AR Fig.1 Principle diagram of full bridge series resonant inverter

(1) 55 0= f. = 0. 57, i, S 3 B 2% B A R R 2 o
(DCMD) . LR IEFE W 2 () s, AR Q ~
Q. TARLEHTT SRS, T30 O W7 1 m] 52 902 L 3k, VD, ~ VD, 52 B 51 6 T 38 F1 G T 5

(DB 0. 5f<f <f. M, HHEFRELER L (CCM), BRI WE 2(b) i, BAHAEGHE Q ~Q, T/EE
B FF 38 , 3 OCWRAR S 300 FE A A G T R AR XS 5D 5

(DY f. > f 0 B RESRI (CCM) R IEE M E 2o Fin ., AR Q ~Q, TAETE BT , i 5¢
W RS S G T FL 3 K, 2 B A R RE L R TP K

38 5 bR A AT A, 28 BE I W 2 8 = (DCVDAE SR A4 78 L HEUE 9 T A 7 =0 48 9T OC TR R BOF SRS T
T A SC W A S T IR AR . Y T A B A, I R A TS R R A T DA Ao 2 U R A A e S AR (el Y A
I HA AR B b Je i RE
A A A

a switching period a switching period a switching period

\
\

\ /

Q Q DD, Q Q, D,Ds Q Q DD, Q Q D, D DD, 1Q Q:D,D;: Q Q
tn "1 t: [ tJ [5 tu t1 tz 8 t4 t() t| tz L tJ

(a) DCM, 0<f<0.5f (b) CCM, 0.5 <f<f (c) CCM, f>f
Fig. 2 Current mode waveform diagram
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Fig. 3 Full bridge series resonance equivalent circuit
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Fig.4 Schematic diagram of series resonant high voltage capacitor charging power supply circuit
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