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Abstract - Generally, power factor correction (PFC) techniques play an important role in the power supply technology.
Many new circuit topologies and control strategies for PFC have been proposed. Among them, the brideless PFC (BPFC)

reduces the number of switching devices and the losses and improves the power density as well

Moreover, by

implementing the improved topology in the discontinous conduction mode (DCM) it ensures almost unity power factor in
a simple and effective manner. In the DCM operation gives additional advantages such as zero—current turn-on in the
power switches, zero—current turn—off in the output diode and reduces the complexity of the control circuitry. In this
paper, a new control strategy for the BPFC is proposed. Also, the performance of the proposed system is demonstrated

through experiments.
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Fig. 2 Basic bridgeless boost PFC circuit
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Fig. 5 The waveform of inductor current in the DCM
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Table 1 The parameter of bridgeless boost PFC circuit

Parameter Value
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Z8AYG (Vppe)lV] 400
g9y AR (L) [pH] 600
SEEEIEE DBy 680
A9 (L)[pH] 150
29134 F3h[kHz] 40
=9 ARAE=[pF] 410

I 138 d8EAS AC 220[VIY # ZlAE DCM Ao
712 H2 Al BElAgs F2E PFC 329 A8 133 o)
oA WA dEe AC 220[V] 9 dEALS YEn F
H 32 JHAFE 1663[A)e] HEHS e A W
A 382 DC 406[V]e] EHA¢S e v HA =g

AFZ 0.8905[A)e] H#e YeldT. dHAF
71%9 DCM Aol2 2 wrid AAHASS 29 9

2
“
R

c

J
-
!

R

Tek Prevu

@ s50v v @ @ 500V @ 500 )

3 =T BB BE) ELl] [!0.0ms ][I.Uomj/s ] @ 7 0.00 v]
2i7.6v  217.6  217.6  217.6 0.0, 100k Z¢l=

376.8V  376.8  376.8  376.8  0.00
1123V 1123 1123 1123 0.00.

<

23S 8y

71182013
17:23:03

a% 12 7|=2| DCM BPFC Hoj7t Mg= 3| =2ntd
Fig. 12 The waveform of DCM BPFC with the conventional
controller

Tek Prevu

@ s00v @2 @ 500V @ 2004 0)
ES FT T A= A s | [100m

@ RMS 2i7.3v 2173 217.3 217.3 0.000

2

@7 406.7V  406.7  406.7  406.7 0.000
[ Kk $90.5mA 890.5m _890.5m _890.5m__ 0.000

][LOOMS/S ][ 2 75 I.IOA]

100k 201 E
71152013
22:42:30

a7 13 Hetst Moj7|E X Es BPFCE 2 Tty
Fig. 13 The waveform of DCM BPFC with the proposed
controller




Trans. KIEE. Vol. 63P, No. 4, DEC, 2014

gog gelst 4= 9t} PFE 98[%], THDE 14[%]7F &3 Ye, “Variable-Duty-Cycle Control to Achieve High
= At Input Power Factor for DCM Boost PFC Converter”,
a9 145 g ASte] AC 220[V] o wf fEAFe nx IEEE TRANSACTIONS ON INDUSTRIAL
g B2A% g Zs ey, Al2azss 1.017(%], A3 ELECTRONICS, VOL.58, NO.5, pp. 1858, 2011.5.
AZ9E 14931[%], Ab5xzd= 3252[%], A7iizv= [4] D. S. L. Simonnetti, J. Sebastian, and J. Uceda, “The
0.375[%], A9xz3t= 0.648[%], A112ZE3+= 0.668[%], Al discontinuous condution mode Spic and Cuk power
1332 % 39++= 0.337[%]17F =3 5 A} factor preregulators:Analysis and design”, IEEE
Trans. Ind. Electorn., vol. 44, no. 5, pp. 630-537, Oct.
- 1997.
1a [5] M. R. Sahid, A. H. M. Yatim, et al, “A bridgeless
. Cuk PFC converter”, IEEE Applied Power Electronics
Colloquium(IAPEC), pp. 81-85, 2011.
0 [6] Yungtaek Jang and Milan M. “Bridgeless Buck PFC
B Rectifier”, Appl. Power Electron. Conf. and
& Exposition(APEC), pp. 23-29, 2010
a
2
o
2 3 5 7 9 11 13
38 14 Y Fe nxo 2o J=
Fig. 14 The harmonic spectrum of the input current X1 X]- ’}’\" 7H
4. 2 B
L A 5 (& &E )

AQlel A dE EAe AHY Lvet nE2& v 19704 10€ 1094, 19944 AU sw
o] AAR wilel SrbHA flom Hwol FHitol ol A7) 2ty =9, 19969 <lslistn A
ek AT7E s e Fol Stk B =EeAE BEA 7128 Z=Q(AAL. 20089 I The
gl FRE PFC Slzeh b’ Aej71& ARbsrict. Al University of Birmingham EECE &%
otel HExgl~ FAE PFCE Qste] A4 whwx ~ (4, 20083~ @A <stE P oSt
AR = 24 AR & o wHA w2 2ES ANARY Bwd
ZIdistar DCMo.2 g2 Al e Jedie] =34 Tel : 032) 870-2195
< MR S glvh. aeE Alkbd PFC dibA]l A4 Fax : 032) 870-2507
=, TA714 A93=2 ¢ LED 29§ TEIZ Fo 3 E-mail : jdna@inhatc.ac.kr
Euo] AYFAGGel 719 F vk
S o8 2 (F &M

1960 11€ 644, 1985 <Aslustu

A7) #e 3 £9. 1989\ W=+ University
of Missouri-Columbia 71 &% &4
AR, 1993 & et &4 (FEh). 1995.
3 - dA AFAAEUE A gn
AL

References

[1] M. M. Jovanovic and Y. Janf, “State-of-the-Art, Tel - 032)870-2196
Fax : 032) 870-2507

E-malil : leeyong@inhatc.ac.kr

Single-Phase, Active-Power-Correction Techniques
for High-Power Application-An Overview,” IEEE
Trans. on Ind. Electron.,, Vol. 52, No.3, pp. 701-708,
2005.
[2] Saravanan. S, Usha Rani and Vargheese, “Bridgless
Discontinuous Conduction Mode SEPIC Power Factor
Correction Rectifier”, Int. Journal of Automation and
Power Engineering., pp 61-66, 2012
[3] Kai Yao, Xinbo Ruan, Xiaojing Mao, and Zhihong

SASMEREES e EE[X|2[2 PFCo| H o] 253



