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Abstract

Aiming at the disadvantages of low reliability and short life of traditional large capacity electro-
lytic capacitor PFC circuit, a high reliability PFC converter based on power decoupling is studied in
this paper. It uses an active power decoupling circuit with a small-capacity thin-film capacitor to
replace the large-capacity electrolytic capacitor of the traditional PFC converter. By controlling
the active power decoupling circuit, the capacitor and voltage complement each other, so as to ef-
fectively avoid the voltage pulsation of the bus caused by the power grid double frequency pulsa-
tion, and improve the reliability and service life of the PFC converter. This paper analyzes the
working principle of active power decoupling circuit in detail, deduces its mathematical model,
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and provides the circuit parameter design idea. Finally, the reliability of the circuit is compared
and verified by MATLAB simulation.
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Figure 1. Main circuit topology of PFC converter
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Figure 2. Inductor current flow in mode I
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Figure 3. Inductor current flow in mode II
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Figure 4. Composition of control system
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Table 1. Key parameters of active power decoupling circuit

1. BRRBBERXEESH

HLE 24 Kl
UV 220
ThE A TR /Hz 20K
C/C/(uF/uF) 90/90
L/mH 2
w/(rad/s) 314

5 & B A BT B, B AT DA Y, M A S R R AR R R, m e SEME PRC
HUETE 400V LR Y3 10V 24, ML 4: PFC A8 38y HEE—/> 200 uF [ HL LA, 4 B R ahis 2
T 40V, ARSCHFFEE) PFC AR 2% RE AR G- s 40 4t i 9% 3

T T T T

430

SR BIPRCA H RO LY

a0 /N /N ﬂ\ /N A
/o / / \ \

// \\ // \\\ /// \\ / \\\ / \\

410+ | \ [\ \ [ [\ A

// \\
400 *“‘\/”*“ “\J 7‘ fv”NJ” '*""v’ "“*\M/“ S AN
/
\ \\ / |

/
390 Il \ / \ / \\ / \ /

\ / \ /
/ \ \ \
380 \/ N4 W/ \J

370 *

Time (0.05s/4%)

Figure 5. Output DC voltage simulation waveform
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Figure 6. Simulation waveform of power grid current. (a) Grid current and voltage simulation waveform of PFC converter
studied in this paper; (b) Grid current and voltage simulation waveform of traditional PFC converter
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