20029 CHEIXoI8ts stAIgtgOlsl =8F 2002.7.10-12

PFC8 RAE ZHIEHY S2 M0 &8 o7

TILHAY®, Epa?, O

N2, Z2AN 22

D 20O

oI=251tHatn &Moi8s
A Study on the Efficiency Improvement of Boost Converter for
Power Factor Correction
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Dept. of Electrical Engineering, Korea Maritime University

Abstract - A new technique for improving the
efficiency of single-phase high~frequency boost
converter is proposed. This converter includes
an additional low-frequency boost converter
which is connected to the main high-frequency
switching device in parallel. The additional
converter is controlled at lower frequency. Most
of the current flows in the low-frequency switch
and so, high-frequency switching loss is greatly
reduced accordingly. Both switching device are
controlled by a simple method: each controller
consists of a comparator, a frequency generator
and an error amplifier. The converter works
cooperatively in high efficiency and acts as if it
were a conventional high-frequency boost
converter with one switching device. The
proposed method is verified by simulation and
experiment. This paper describes the converter
configuration and design, and discusses the
steady-state performance concerning the
switching loss reduction and  efficiency
improvement.

1.4 g

tolex= FH/E Yo Abgste Ay HHAAd
A LHAF) e 2TV T o] nE T
g & FA WFEel mel nxzd FAAHe] &
HapA sHen, H2 Az AFdqde 43 Al o
23 AN AL DAl o2} o3 =z}
2 Azt REAHQ 7I€2 PWM 293 7lg, B2
E A g8 &MY, AFFYd 98 nzA
7 5ol gt

Al E-E WsiAA 28 AYg 2HYRG o] ANEE
Aojsle ez e PWM Aol whiste "y,
A Fulo] FHoz AAE TEAIZ 2YAA
FRIEH AR)7 dAged =98te £330 AN
v Al #wyeg AEREZ Aol(current mode
controlj7} Ut o] WL Hd &3 AFS Ao A
Fol 9& A3 ZAPAnE Aol A{Y o Ay
Fozd &9A Axel Ad HAFHE AH AAY 5 9l
o T3 HE 244 74 AvHY AFE 4A A
o Aol Age) 2lg Ao WE gao] stediche
BAE /A3 gk ol8g AHor i 2¥AR=
%4 HqEetelel A{F Aojst AEF Faso stm e
ZAHo1?

B =RMe @) 293RE R2E AvE Y =2
& 7Er 14 293 MY 2493 49 A
Al7le RE AUdstn ok, AWEe 7L shie ~
AAE IR E 4nEAd R25 A 2945 shts

o o

% Ardgelde HE Aole durA
AAd t? RrE AvE Aok o
stol, ¥ A9 Alei7le Hlmrl, Fug @Ay, A%

FHe it

BT TR
AT

W ol
2 |

7]

2 =polit AYAA FAE AWEHe Psim A8
Aol 43 48 e Boje] 293 Foso] Be FY
¢ 18 P4E volzTh

2. 2B #AYE MAH
2.1 ®2E vH sz 74
Fig. 1& €2 @37 94 293n= 228 A4
HE ushin sig. AuEe 293 a5 Zte
293 £49 F7t2 dehva B, azds 49
AFE AFe 9 Fa9 5289 Az vehdd.

*
Dr Dz Load

(r\z' s F_:h ¢
7{03 D

Fig. 1 Single-phase boost converter
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Fig. 2 The additional boost converter
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Fig. 3 Current reference and reactor current
waveforms
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Fig. 4 Block diagram of the controller
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Table 1 Parameters of the boost converter

Items Parameters
AC-side voltage( V,) 10V, 60Hz
DC-side(output) voltage( V) 20V

l\g? fxmufn switching-frequency of switch 200kHz

l\é“i‘ um §w1t<‘hmg frequency of switch 15kHz

p max «
Current ripple tolerance of (W) 0.2A
Current ripple tolerance of ¢/, Wi., ) 0.3A
Inductance of the reactor{ L) 0.1mH
Inductance of the reactor( L,) 1mH
Off-state time( T,y4) 3.5 us
Off-state time( Ty ., ) 47 ps
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(a) Source voltage( V) and source current{i,)
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(b) Current in reactor L(i;) and L,(i.-,)
Fig. 5 Simulation waveforms of the converter
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Fig. 6 Configuration of the proposed boost
converter

Fig. 7 Photograph of the experimental
apparatus
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Fig. 8 Waveform of input current and voltage
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FFig. 9 Current in reactor
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