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Abstract: A bidirectional isolated resonant converter with variable mode and wide voltage range was

proposed. The proposed converter has the advantages of BOOST circuit and flyback current feed topology. By

reusing the pre-storage and flyback energy feedback of the resonant inductor, it can improve the gain from the

battery side to grid side and the power density of the converter, while also reducing the current circulation. The

converter adopts fixed frequency pulse width modulation and has multiple working modes, which is suitable for

wide range output. the working principle of the converter was first introduced and the output gain when the energy

flows in different directions was analyzed. Finally, on the premise of meeting the charge and discharge of the

battery in the home distributed energy storage system, the devices and control parameters were designed to verify

the correctness of the theoretical analysis.

Key words:DC-DC converter; voltage gain; soft switch; wide range; variable mode

KURHR A5 W 1) i 13 A5 7570 A1 3 RE U5, FH R
BTz AR RS B A R G D S E
I, P T BE 2R G a1 HEL T B f Y S R AR 5 L X
H, ) H 2 4 R A BT R S B IR 4 B Y
Pk, AE oA A RE R Ge O] a2 2 AR
o PR Ay 3 ok v AR P e S B T LR L RS T
A5 v A AT ] P72 S 88 A0 1) O S e 4 ] =5
PRI A, BEAR T G 1580 T 2 W
MY A% GE B9 X A JR B (dual active bridge,
DAB) Z5F TR 5., BE A 2 52 BB ) DR AL i, A7 L
BT A PR P A L (EIE o it o e e e

) EEL AL Ry U8 — A BN T FL A VR U AR R
A TLBEE , BRI T o) msi ik & e o B B iR AR
e DAL S 0 5O SRR AR i L s &l
o 2 P R AR e AT A B TR R 2 Y e T
B ARAEAE LR TR 2 1) 4% G240 % 34 i A7 FR
e LS 5 3 R R 5 4 T AR B B 30K 5 2) 7
RGN TR R FZPIF K, N T i Lk
] R0, 23 M F 4 235 4 AR R o) 506 s A5 T 0B AT T
Mo, — Moy 325,

55 1 RN J A T Rt , Sk (313 Ao 4
TNJEL LLC U B s D o Fi g, ) 322 M LLCL Xk

EEWE [F5 A AR (52067007) ; TLPEH H ARG A0 H (2023ACB204024) s LA 2 H /T HRIFHORIIZTIH (G1J2200615)
EERB N = WE(1974—) , 5 14, #04% , FEAF5E 07 1 i Sl 1 240 SO, Email : cloudstone_yuan@aliyun.com

11



B A AR 20245F H 54K 5

LA E AT ECA A LCISRE SRR

SE R, (1 fi o B g b L1 3 3 5 SCHRI41R B 4548
S AR AR 8 A 4 25 AE N R T SR 1) B L
A58 4R [R) ) H 38 25 A R R 3 A )
T —E BN AR AE B R SEYE AR LT, CLLLC
FE PEM I8 il T A7 76 TF AR AR A K B 565K
PG A AR, T BOLROR A ) 2% B
Z MR

55 2 MR AN [F] L B A T4 A, BRAR B Y
SERE AR R 2R 43 X 1R] i AR A 4 A 4k 2
DX B P B SR e 40 o SCRRISIR Y T — iy il Bl
XA FF 5 BA T Y LLC IR AR e 2% , 18 5 384 i el B
XL I] IF G, 35 3 i 3 25 O 5 STkl 614 L B AIK R
MG N T BOOST H %, 3 i 55 A B 25 Fi I S K 11
Oy P R RS o X RN O Tk — e AR s
LT Vi g AFR AN Bl O G Rt 2% 2
T AR RIS BT IR F B R T 280 H RS
TEERIMERE . SCERTI4E H —Fh R TR LCL
e BT —RB B A T T 2 AR
FLJETE U P R A5 N R T DR

55 3 2SI 25 2 P Ak r B ) 9 o i, SR
Z F iR . SCHRI81E 13 PWM J7 AR IR A
P, S I 67 6 IR T, S 30 S R s 1) 79 72 B
UM 52> 28 i TF O, AR T B AE 5 SCHRI9TR
IR+ [ AR RS AH 1 7 VA #E L-LLC #i b 1 5230
T TEYG 5 AR A B F R R R BROT
K, HL a8 e D AR PR 5 SCHRT 10138 i 14 m 2 v
S SEEL T /AR 22 B A g TR s DN T 4T B
HLUB G . DL B LR 7 28 BURBEHR vE s 25, (1
7 38 A7 il P IR A8 K SR ) OGS G I 8
I A HBURE N [, A1 P it s, TR 5
AR £ IIC g TR £, 0 T 2 B4

AR SCE 2 AT A VAR i R R PR LR ST R
7 g, 38 g i Y R R ) 2 1T G R AN TR
TS T O A X $2 T — AR B2 5 v
T PO 0] B 5 R PR AR e o T A 46 2
SE AR ] A R B ELAT VY g5 S AR R
PR A T BT B A AE BRI o

1 TAHERE

1.1 HEEN
PET 1 Ay 412 1 A 208 A5 285 50 v, He 9 1R BLT) LG
PRASHRAS L AR FN — TR R 3 WL k% B
AEASE T, BRI L, — i H A F B — A
FRECIE R LAY C— A Rl I B 1 n B8 5 A0
12

FAR AT, &l 21 H A H 3% A A Sy o s
HL X 2 AW, HLr D~ Dy 2300l R FF A4S S ~S, B AR —
WA, C~Cy N S, ~S, B AR A L 25, L, W AR R A TEAIR

FEAT F4) il i e, J
C,
D, ;
e g™

S
1,

i

v0 zc,

= v
B I A A28 5 v s 9 UL ) LG IR 4 2
Fig.1  The proposed variable mode wide voltage range

bidirectional LC resonant converter
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gain under forward power transmission
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gain under reverse power transmission
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