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Research on Single Stage Combined Uninterruptible AC/DC
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ABSTRACT: A circuit structure and circuit topologies family
of single stage combined uninterruptible AC/DC converters
with high power factor based on Boost-Flyback converter
are proposed. The converter which is constituted of a full bridge
rectifier and a Boost-Flyback converter with power factor
correction, uninterruptible power supply and fast output voltage
regulation, can transfer one AC voltage into desired output DC
voltage. The three operational modes(normal operating
mode,back-up operating mode, charging operating mode),
steady principle, control strategy ,and design criterion of key
circuit parameters are investigated. The test results are given.
The converter has the advantages of single stage power

conversion , uninterruptible power supply, high line power

factor, high frequency electrical isolation between battery and
line or load, fast regulation speed of the output voltage, small
size, lower weight, low cost.

KEY WORDS: AC/DC converter; Boost-Flyback converter;
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Fig. 1 The circuit structure of converter

JE T Boost-Flyback AR # 4% IK) 520 41 & AN
Wi D K AC/DC R Hds ik, wiiEl 2
Pise B 2(a)~(c) s HLER I & Fb 2 S Bl T 5

D, D,
1 L -
DY — C, S, UB:luo R
u; . T Ds| T
Sl
J -LJ D, SxJ
—d—

(a) & PRI 5 A2 AL P I P
D3

D
L 2

-y

O

L D
-

D, ,
b T
l K L | 4 )
c 11 C; U, R,
D¥ == S'&y= s L9
u, D
; J%}
(b) & LIt 55 PR B A H R
L

(OF LS F LM . B I U
2 iR A ERIRNE
Fig. 2 The circuit topologies family of the converters
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Fig.3 The equivalent circuit of the three operational modes
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Fig. 5 The control strategy and mode converting circuit
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normalized load and normal operating mode
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Fig. 7 The converter’s principle test waveforms under
normalized load and back-up operating mode

FLBR P PO ISP D BERLAS LR ORI A5 23 R 13
s @A TAR/ECCMBE; @ A fiffig
HUZE b IR U AR A 0 I 80p, o i v
FUo i SLh; ©Ja & AR I AR B 15 1
TELECCMAR

5 #ig

PRI A A AN W i D K AC/DC AR s
M A AT 5 B A D S RO IE AN ] B
o H s PR T AR D) BE Y Boost-Flyback AR 44
MR, HA PRI ANAB g, R &
DRI 75 rt by H ) el A 28 a2 . i e
U R, RRRE RN . AREIL A, IR
RSG5 R 5 PR o Hr A —3K

[4] Jai P. Agrawal. Power electronic systems theory and design
[M]. Beijing: Tsinghua University Press, 2001: 373-382.

[5] Chen Daolian, Lei Li. Novel static inverters with high frequency pulse
DC link[J]. IEEE Tran. onPE, 2004, 19(4): 971-978.

(6] BRIEHMR, TRATE. FARRMER AR T e UK b A8 SR 5 0 AR 2R 5T
(1. hEEPLCREAER, 2003, 23(4): 27-30.

Chen Daolian, Zhang Youjun. Research on uni-polarity phase-shifting
controlled inverters with high frequency pulse ac link[J]. Proceedings
of the CSEE , 2003, 23(4): 27-30(in Chinese).

(71 &, WRIEMR, TRRE, 5. XU R ARG m ARk A S 0
ARIAE]. BLHRYAAR, 2002, 17(6): 33-37.

LiLei, Chen Daolian, Zhang Youjun, etal. Research on Bi-polarity
phase-shifting controlled inverters with high frequency pulse ac
link[J]. Transactions of China Electrotechnical Society, 2002, 17(6):
33-37(in Chinese).

(8] WRiEH:, BRJRir. S 00 1a) ol st st o A0UER 15 A e L AR VR AR 5T
[9]. HITHAREMW, 2002, 17(4): 67-71.

Chen Daolian, Chen ZhaoLing. Research on push-pull current mode
bi-directional aviation static inverters with high frequency link
[J]. Transaction of China Electrotechnical Society, 2002, 17(4):
67-71(in Chinese).

(9]  FRIEME. S ARSI U R]. Bat: BRI iR
K2, 2001.

Chen Daolian. Research on aviation static inverter with high
frequency link[D]. Nanjing University of Aeronautics & Astronautics,
2001(in Chinese).

[10] Sebastian J. New topologies of active input current shapers of allow
AC-to-DC converters to comply with the IEC 1000-3-2[C].
IEEE-PESC, 2000: 565-570.

[11] Kwok-wai Ma, Yim-shu Lee. A novel uninterruptible dc-dc converter
for UPS Applications[J]. IEEE Trans. on IA, 1992, 28(4): 808-815.

[12] Kwok-wai Ma, Yim-shu Lee. An integrated flyback converter for DC
uninterruptible power supply[J]. IEEE Trans. on PE, 1996, 11(2):
318-327.

[13] Manu Jain, Matteo Daniele, Praveen Jain. A high frequency triport
topology for low power DC UPS[C]. IEEE PESC, 1998: 1796- 1802.

[14] MR XPIT SRS R AN RN B B AR (0] RIS S, 2001,
(1): 38-43.

Sun Kang. An innovation of the switching power supply and its’ UPS
system[J]. The world of power supply, 2001, (1): 38-43(in Chinese).

kS BHR: 2007-02-21.

fE& &I

MRIEHR(1964—), Y5, WL)5, “IRVL” 228 Rei s, e S0,
SN AN B S /T 3 NI [l [N /. B R 0 BT

chendaolian@sina.com,

(4wiE EZHO



	Fig. 5  The control strategy and mode converting circuit 

