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A Study on The PFC Converter for DC Dual Output

Young-Jae Kim

Department of Marine Engineering
Graduate School of

Korea Maritime and Ocean University

Abstract

The advantages of DC systems are being revisited in recent times.

The new—age consumer equipments, for example, computers, LED lights,
home appliances like LED TV, washing machine, etc., use DC supply for
their operation. However, the conventional utility supply 1s AC.

This paper presents a dual output AC-DC converter as a suitable
candidate 1n emerging DC distribution systems. In accordance with the
need of vast range of DC loads and standard distribution levels, the
proposed dual output PFC rectifier has been designed to provide
simultaneous boost and buck outputs. In addition, the design ensures
that the rectifier operates at high power factor.

Therefore, a suitable digital control technique has been implemented
for close loop control, which regulates two DC outputs at the same time.

The topology, operating principles, and theoretical analysis of the
proposed converter are presented. By using PSIM software, the validation

of the converter has been verified.
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(b)
Fig. 3.3 Constituent converters of dual output PFC rectifier (a) boost
PFC stage with the active replaced by two switches connected

in series and (b) synchronous buck converter
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Table 1. Switching cycle intervals for different combination switch

states
Switch States Interval mode
S, S, Boost PFC Buck
1 1 [ L,charging L,discharging
1 0 II L,discharging L,charging
0 1 I L,discharging L,discharging
0 0 IV L,discharging L,discharging
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AlEEelde f3 AlAE vt E = #4019 E2

Table 2. Parameters of the PFC converter

for Dual DC output

Parameters/Components Specifications
Boost inductor, L, 13.6 mH
Buck inductor, L, 4 mH
Boost capacitor, C, 4 mF
Buck capacitor, C,, 2 mF

Loads, R, 100 1?2
Loads, R, 80 2
Switching Frequency 50 kHz
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Fig. 4.5 The PSIM schematic diagram of the PFC converter
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