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Research on DAB Voltage Control Based on Double-integral Sliding Mode Control
WANG Huahan, ZHAO Shiwei

(School of Electric Power ,South China University of Technology , Guangzhou 510641 , Guangdong , China)

Abstract: A dual active bridge (DAB) DC-DC converter voltage control strategy based on double-integral
sliding mode control was proposed, which can obtain good control effect under the condition that the model
accuracy requirements are low and the controller design process is simple. Firstly, the reduced-order model of the
converter was established based on the single-phase shift modulation mode. Then, the output voltage controller of
the converter was designed by using the double-integral sliding mode control theory. The design process introduced
the time domain analysis method to analyze the sliding surface coefficients. Finally, simulation and experimental
results show the effectiveness of the proposed control strategy.
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Fig.1 DAB converter schematic
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Fig.2 DAB converter switch modal diagram
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Fig.3 Start dynamic response simulation waveforms
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Fig.4 Load mutation dynamic response simulation waveforms
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Fig.5 Input voltage mutation dynamic response simulation waveforms
U A H T S 4 B SR IN, OURR 0 T A 42
I PLA ] #R T UHRAS: R 2 A 5 i 114 Pl s 28K
Ho MALLZT BB il a4y L Hs A i
P H/NRY IR B0 T SRR S =R IR R T
AR g A R O B0 7 A RS2 P B B

32 ZBHH

R AT AR AR SE ) T AERT BB DL, 61T T
AHICI LSS . SCF- 5 FH 500 W DAB A8 4 ¢ 7]
i 2 LU | HL - B 4R s B A% I STM32F103RCT6
RGARALIL, W& 6 i .

==l -

STM32F 103 [
RCT6 Z 4

D ABZZ ffi i |8

Ko sHThH
Fig.6  Experimental platform
e M e R A T SR BT B AT
PERE. P17 TR 00 T A i e A
o IEIHATLIE BB R T PR
] B e L R A ks B0 R e T B

B e Soou WEERS
A R
2.4V T i
SRS U PO 21 £ CH N T PR S PO PO
| S S SN S SN SR SR
g_&g - - J10.0ms : & 7512v m;m
o PIFE d
L H H : H
(@ ooV . . Em‘m T 7512V, (Ilmdz:u«n
(a)6 QEAEF20Q
Tek {55 ; — ._'—: = Sonz WRUERIE
. 3 ms

OB

| SO S SO SO IO b
x \ﬁ\&w <10 757
- - l_'—‘ S0.0kHz
Foi9smsto i E i
oAl e i pEm
vt T
Lg : : : : H :
@ Yo Yap v coorpeas

(b)20 QFEE F6 Q
7 BARGEAL B A5 N S R

Fig.7 Load mutation dynamic response experimental waveforms
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