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Abstract

The traditional bi-directional DC/DC converter with dual-phase shift control can produce large
backflow power, especially when the voltage conversion ratio is mismatched, which will lead to
high power loss and reduce system transmission efficiency. To solve this problem, this paper pro-
poses an optimized phase-shifting control strategy to control the operation of the converter at the
minimum reflux power point. In the case of different transmission power, the piecewise optimiza-
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tion algorithm is used to calculate the shift comparison combination under the minimum reflux
power. The effectiveness of the control strategy and the accuracy of the theoretical analysis are
verified by experiments.

Keywords

Bidirectional Full-Bridge DC/DC Converter, Dual-Phase-Shift Control, Reflux Power,
Optimization Control

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

R[4 i DC/IDC A4 g f T4 i AR SRR . e R EE b . SRR s DA R Wi RERE ), &
RIERCNVE 2 KI5 6 EE N IR BIanfi s 1], AW (2] BahiR 355 . A, 16
FLF AH (single-phase-shift, SPS)¥% il 77 20 T AR He#s, BT — il H i 5 A e A IR /e et il A h 7 1)
F, TP A BRI, T RS AR RCR . Bk, sl ER I, $Rm R GBE R T X
6] 424 DC/DC A2 #ie 25 IR 78 4 Ao

T TR R RS AH A5 ) SR B AN 2, AU E B8 AH (dual-phase-shift, DPS) 4% il LA & = H #
(triple-phase-shift, TPS)#z il AH Ak 32 . DPS F1 TPS s il J5 k38 it 14 gz i) (5 e 8 ke PR ARG (Rl Th R 39
Ji& 25 L & JT 1 (zero-voltage switching, ZVS)u [ . SCHR[41%) DPS # il IR EE, TAERE . ThaR ek UL &[]
WMINZFEREAT T b7, 1E— @R LU T R ThE, (HARMAT BN ER T2 A AL . SCHR[BIE 4 ot 5%
1R X DPS #& il R AR e 85 (1 IR Th g 4T T Ak i), R R E RGO, AR T FRIE, H
HAFE T HEESN 1 RRIE DL, BA—ENRRIE. SCHER[6]1EL /B T TPS Fail it TAE R 2,
FAXE T DPS & e 3 — LI/ N ER Th R, (B2 RGUEMRCRIE R A&, 111 H TPS & Hl i T77E =4
&, AR, RGN AZ 50 .

BT UL, ASCAEASE DPS 45 i Sl (L hk L, IRHBEARFERIIR T, KA BURL RSk
TR/ NER RN A LA G, DR S RGUERIEER, BUa @S, X SRE 3ET T 50E .

2. BiEEFHINE DC/DC ke
2.1. BERIRINGR

KU 4B DCIDC A5 He B i AN R 1 FIER[7] FF S5 Sy 53R FEIEHG — R Dey.oa 2L Uy M1 H
Wi DARMARIITR, TFAF Sog R HREF Des.co 2R Uy M H B o LR L A 25 T o 006 of 5 20 P 8 R
2. Uy 5 Uy Dl H RFEH LR, T Uy, £ Up 0l H SRR B . n 2 Uy 5 U, D75 FE 28 16 2L,
HEHAN:

n=N,/N, )
A N AR RS Uy ISR N AR &% Up SR ITAL . L5203 5 U, Al ug, FITAR BLR P AN LU
ZIAFIARFS i D% 0 XU 4B DC/DC A Heds —BER B AR, uy, My, 7T R Z HIBETE .
AR ) FT LS R 00 D A, FL o A T 25 A i 7 1 WL [ BRARL (2 A7, BT ORAE Sy AT S 2 ]

DOI: 10.12677/aepe.2021.95028 264 CIVARST ) biid


https://doi.org/10.12677/aepe.2021.95028
http://creativecommons.org/licenses/by/4.0/

N

FIEGE, HPHT

g

AL A o USRS H MR (8] 1R o 2 LT 5E 29 50%, 24 u, AHGLEERT ug, B, ThFA A Uy AL 2 U, ],
2 U, AL G Uy I, DHFRS S R4, HomT UL A SR TP A2 B SEBL DD ) 5 S A6 o 238 eds A2 THE
ORI A b A D)3, DRI B A 0 1) PR IR 25 X TR [8] s BbAh, AR as b HOJT R4 5 TSI o

JETiE, S HARIR AL, ORI T R AR AR

— -
U= C1

1 +
|
LiD
Q
S
~
°
T \AAAAS

)

= —
S S S S
_llt Dy ;ll: Dg3 _SIE}Dss _7| ":} Dg7

&I%Dsz SAI%DM &I%}Dss S_SI%}DW

C2:_ U2__:

Figure 1. Topology structure of bidirectional full-bridge DC/DC converter
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Table 1. Internal shift ratio D; at minimum reflux power
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Figure 2. Reflux power optimization block diagram
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Figure 3. Dead time of switching tube
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Figure 4. MOS switching process
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Figure 5. The driving waveform of MOS tube S; and Sy
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Figure 6. Primary side output voltage and inductance current waveform
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