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A High Power Factor and High Efficiency Three Phase Boost Converter
using auxiliary Partial Resonant circuit

& X X

( Ki-Young Suh * Soon-Kurl Kwon + Hyun-Woo Lee - Young-Mun Kim )

Abstract - A new partial resonant three phase boost converter with high power factor and high efficiency is proposed.
The proposed boost converter is constructed by using a resonant network in parallel with the switch of the conventional
boost converter. The devices are switched at zero voltage or zero current eliminating the switching loss. A new
auxiliary partial resonant boost converter achieves zero-voltage switching(ZVS) or zero-current switching(ZCS) for all
switch devices without increasing their voltage and current stresses.
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(a) Control signal of switch Sy, S
(b} voltage of switch Sy, S2

s0vra. Shde

(a) (b)



50V/div, 1A/div SO/, 1A/8h

(c) (d)

Yy 11 A% MY ¥ My npE
(@ 29A S9 &-2
(b) 29X S8 &A-2=
(c) 2%Al G2 &-2
(d) 2%1% S0 H-2=
Fig. 11 Voltage and current waveforms of switching device
{a) Turn-on of switch S,
(b) Turn-off of switch Sy
(c) Tum-on of switch S,
(d) Turn-off of switch Sz

Power Factor [%]

e ¢ —-
e I
o8 e
97 Ol
> [~ conventional —s-proposed |
96 =
% L
94
3

1 2 3 4 5
LLoad Current [A]

O 12 mMorgt SAE FHB{E{S HE
Fig. 12 Power factor of proposed boost converter

Efficiency [%)
96

.-

95 g e

e e
94 — -
a3
92 e =% ‘
a1 Pl ]To—convenﬂonm - DrODOssd1
S0
89

1 2 3 a 53
Load Current [Al

8 13 mMotsr AE HWMEL §8
Fig. 13 Efficiency of proposed boost converter

5.2 B

¥ ERdAL B2 HUABAE BE T 2930
He ‘uz ¥ FY A2E o4¥ nde 1nE
AC-DC ¥zE A9H"E AAsd. 448 A9xge)
FRe 293 52 Adg U A2E YAAIE BE

Trans. KIEE. Vol. 48B, No. 4, APR. 1999

TR 1Yol HEF 2AAES 294 &EAE A
, B8 TR Qe TR &4 H FAE &
2EHLE FaAA FAG a8n B o F

TAHRE TRHeE dWEd F2E UEHA AL

He FU48 Qe 293 RE AHEAEY)Y ojdHE

2y 2o vy ZUAE ol g3t AEHAT 19

o2 A A2AM AYEHE $¢FH THLE2E oJ&HR

2un 2AAL FAR AR olgHozH =2 27}

g, E=F 2uUW Z94E FAE] Fad o3

TdMe 28 dixNE HYFo2 APNA FE&d 2

vy 2942 i, 348 duRe 38 2R 95

ol & HALIZ3AAN = 29 TG vjwts] 29

Jeo| FElgo] HA Heol ¥MEr| B8 S d& FHAIIE

o] Bo= A

&#n 28

Ho

{1] H. W. Lee, et al, "Single-Phase Converter with
partial resonant circuit:”, KIEE Autumn Conf. Rec.,
pp. 129- 131, 1993.

[2] D. K. Kwak and H. W. Lee "Partial resonant PWM
Converter using snubber condenser”, KIEE Spring the
West & Kyung nam Local Conf Rec., pp. 58-61. 1994,

[3] H W. Lee, et al., “A Novel Quasi-Resonant PWM
Converter with High Power Factor using lossless
snubber”, IEICE, PE, 33-60, pp. 23-28, 1994.

{4] Guihao Hua, Ching-Shan Leu, F. C. Lee, "Novel
Zero-Voltage-Transition PWM Converters”, IEEE
PESC, pp. 55-61, 1992.

[5] G. H. CHO, "New group of ZVS PWM Converters
operable on Constant Frequency and its application
to Power Factor Correction Circuit”, IEEE PESC, pp.
1441-1446, 1992.

[6] F. C. Lee, "High-Frequency Quasi-Resonant
Converters Technologies”, Proc. IEEE, 76, 377, 1988.

[71 J. He, N. Mohan, "Parallel Resonant DC Link Circuit
- A Novel Zero Switching Loss Topology with
Minimum Voltage Stresses, "IEEE PESC Record, pp.
1006-1012, 1983.

[8]1 T. Yoshikawa, L. Taniguchi, K. Hirachi, S. Gamo,
"Novel Quasi~-Resonant PWM converter with High
Power Factor.”, IEE-LAS Japan, National Convention
Record, pp. 239-244, 1993.

[8] J. He, N. Mohan, and B. Wold, Zero-Voltage-Switching
PWM Inverter for High-Frequency DC-AC Power
Conversion”, IEEE IAS, Rec., pp. 1215-1221, 1990.

(10] A. R. Prasad, P. D. Ziogas, S. Manias, "An Active
Power Factor Correction Technique For Three-Phase
Rectifiers”, IEEE PESC, pp. 58-66, 1989.

[11] L. C. de Freitas, N. P. Filho and V. J. Farias, "An
Novel family of DC-DC PWM Converter Using the
Self-Resonant Principle”, IEEE PESC, pp. 1385-1391,
1994,

217



BE R WL 48B% 488 1999F 4B

M 7| dtx & oK)

1942 49 18U 4. 19653 gL A
sgen £¢. 1980 § iz W
sz 2FAAD. 19873 § W A7F
a3 ZQ(aAh). @ Adddm A7

ey BE
el : (0551) 249-2630
E-mail : Skiyoung@hanma.kyungnam.ac.kr

A & ZAUE MR
1951 119 1994, 1973d o Zoist
A7) EET &9, 19803 A e
2 A7 FETH ZYAAD. 1990 At
st sty A7) EEH Zg(Ah. &
Jjstn A7) AAE S L

(0551) 249-2633
E~ma11 . soorkurl@hanma kyungnam.ac.kr

OEEJQLFJ

ol

ol 8 2(F & M)

1953 49 28443, 19791 Solthst A

]_,_5)_;4 =, 19843 o:lu—q]sL-v o 3+

ﬁﬂtﬂ# (44D, 1992d Fotdhe
2 e WrlESE Q0. 2 2

Gt A AATEY Fas

el © (0551) 249-2635

E-mail : 1hwoo@hanma.kyungnam.ac.kr

(b, 19949 Auciet
Aslests may FE @

Tel : (0551) 230-1326
E-mail : kim728@masan-c.ac.kr

218



