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Examination of one converter method isolated AC-DC converter
that can be Bi-directional power flow control
Shuntaro Hosoya, Hitoshi Haga, Seiji Kondo (Nagaoka University of Technology)

The study of on-vehicle battery charger is performed flourishingly. So far, the authors have studied the circuit of one-converter

method which high efficiency and miniaturization can expect. In this paper, furthermore, propose the circuitry which high

efficiency can expect. The characteristic of the proposal circuit is the point that applied a bridgeless circuit to the part of the

converter. Finally, basic operation was confirmed by the simulation and the actual machine experiment.
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Fig.2. Conventional isolated bi-directional AC-DC converter of
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Fig.3. Proposal isolated bi-directional AC-DC converter of

one-converter type

© 2013 IEE Japan



1-2

PR 25 SEFERE RIS HTIIR &

ARETI, Thd@mhBEIE A7 4 V52 O/
BTxD, HILWY v ar A= FRORBERAZIEE L,
VI a b= a VX DEERRR DR & BB O R
ZLbie LREROFE R A TR LT O TS T 5,

(B BRHE Rk
(2:1) WEDTvaNN—2ARBZENAR AC-DC O

IN—4

Fig.1 ([ZHEF = v X PFC J5l& A L 72 #ei%A AC-DC
AL N—F &R, Fig2 WHEkD U v a v — & F ik
BIRIF 1M AC-DC @ > 3— & %73, Fig.l DEIFETIE, PFC
E{EILPFC =2 > " — & T, #ifxIL DC-DC =2 > /N— & TIT 9,
ZHUCH LT, Fig2 OEIEETIX, PFC #ifE L fEflgko >0
WEEZ T ar =2 TITH, ZNIZE->T, BEIIEHE
HFBIITE, REROVRHA =T o) —nks
TEDHZ DD/, BEIRILBHIFTE S,

LorL, Ny 7V REIE CRHENLB ANy TV ETONRY
—78—) OLE, ZRXLVFX—% FTUAD _RKMANEE
TOBICHIEASA VX7 % L, & N T ADRNA VX T F
Liex DEFFEFIZ LD, 2L v F U T RTRITY—TEEN
HAET D, L LTIE, AT ABIKEEFATDLHERD
573, RCD A F N7 EDs3y T RO AF ST, I
LBDHEINRET D, T T, KA VF I XOMNT 7T
4 77T TR Sy b Cp) BHATHZ LIZL-T, K
BETH—VBEEAMEIL WD, £72, Ny T VIKRED
B (R T UMBLARETORY—Tu—) L&Y, 57
JEA L E I B L, e T A NEA U F T B L DEFEEFRIC LD
P—VBEBEREAET D, ZNCELTY, TI/T7 47277
V7 (Sq & Co) EFEALTRLL WD,

(2:2) BREFT B0 —4AXEBZIENAR AC-DC
aAN—4

Fig 3 \1CIRET 5V v a3 v 3— & 5 R W7 6] AC-DC
U N—=F T, REREIRIT Fig2 OUEREIR & FERIC
PFC BMEL MO _>O@EL T o ar R—=2Ti75, Z
NCEDAY v MIFRERTH 5,
BERBETOLRIEA L FZ I L N T ADRNA Y F Y
K, TANEA T BZEFNEERIC L D —VEBENEAE
FTHDT, TNENDORNCT 7T 4 727 5Tl (S &
Ceas Seg & Cep, Ser & Co) ZFRA LIEKREIEE & [RIERIZ AL
LTW5,

AREFEORHEIX, =27V > ¥ L A8l %5
952 LT, WEREIR & bl U CEIREEIZA D IGBT 0%k
2 OWLTIENTED, £, HFEAF 7 ZITHiN
LEME LT HIENTELOT, (DAL VRERIE
DA BT B OBIBEK Py o5 [ FIERBIFE D310 D, T
ITC, AT OB RIITRTELVW LD LT

50
1. 2
=(§lpj R, x2

2.

P

L _loss

I-70

IHIL, U= ERFEMNOORE L, NTURAERN
LicA v Z =V —TROFET a v XOL IR Z25Z L
Mo, AJIERY VO E SEk i LD AT 7 40
ZO/NNERHFTE D, DITICNNY =7 r—TLoE K
FEOBAZIT

3. REREROENE

(3-1) RN BN TADFEEE
Fig4 12\ 7 U REIERIEH 7 v v 7 KE2RT, Ny T
Y FEEMETIL, AA vF S, Sg ZFRIKFON LCTA V&7
ZNZZRVFX— IO DEETE — R toy, FHFHIZ A A ¥ F Sy,
SgZ ON 252212k b7 A% LT RMANZ= RV
F— % RIET BHEIEE— Nt D _FEANDH 5,
PEREEEIE, S, Sp & 180° ffHY 7 h ¥ TEIfEE &
LEGCHEF a v REEUCEIEERITH) 2N TEDD
T, Fig.l ®HJEF 3 v 3 PFC HFAOHIH %18 L T Figs
D & 9 22T AT S S E I & )RR IR A IR
THZEMTE D, iz, FEHIZQ)ATRD LD,
Fo U AEN LT RIS RV — 5 BET DI
1%, Sa, Sg DFAIFEIZ ON T2 ERE— RAKLETHDHDT,
BHEHE o 23 0.5 LA EIZHIBR S5,

1

s :mﬁlvk (05§0() ........................... (2)
‘Ilc
+
%*‘%Eﬁﬂ DX—50-{ Pl “‘i}i&
Vo ip /\N\ Sca
Triangle wave carrer
(Phase Delay 0°)
S
M Z&B

Triangle wave carrer
(Phase Delay 180°)

B4 N7 FEEHERET 0 7K
Fig.4. Control block diagram of battery charge operation
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Fig.6. Control block diagram of battery discharge operation
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Table 1.  Simulation conditions
Switching frequency 1 50[kHz]
Line voltage v 100[V]
Boost inductor Ly, Ly 1[mH]
Output capacitance Gy 2200[pF]
Cl i Car 6.6[F]
amp capacitance .
b Co Ca )
Filter inductor Lg, 2[mH]
Filter capacitance Cr 6.6[uF]
Output resistance Ry 90[Q]
Load resistance R, 100[Q]
Transformer ratio Ny/N, 1
Battery voltage v, 300[V]
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Fig.7. Simulation result at the time of the charge movement
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Fig.9.  Simulation result at the time of the discharge movement
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