#51% 4520 ) W RAKRY S ESR Vol.51 No.20
202310 H 16 H Power System Protection and Control Oct. 16, 2023

DOI: 10.19783/j.cnki.pspc.230247

NEFHBIEH| TR E£4F DC-DC ks /)
FE N 1 93 ER LA A2

IR TN S (. T

(LTI RFRALAE A DLER, Th BIE 454003 2 b Ko 4% fkon 5
FHELFRE, T BA4E 454003)

- Jy 198/ ) 4 v (dual-active-bridge, DAB)DC-DC A& #i & ) LFUN /1, $- TR a8 OB, $- H 7 —F DAB
AR S CE XUEE R AR 1) K IR 0 3 BRAR AL FE ] 0% o ORI 580 T T DAB AR G (K458 B LT AR 1
AR T RN SRR A IARIR R R EE N S ATCEC RIS 5L, X DAB A8 431
RN AT T o B, @i A Th 7> B3 2] 7 DAB R HAAEA FAm I 2T E N R A KT
SR SRS 5 e G X0 T RS AR ) SN X EL AT, R BB B i R AT SE /N R I A A LR 2R, b 1 AR #e
S FEBE, T VARG HRCE . AR, DAB G HIZEVERSG S KIS TT . R T T
PEAEHI MG T LI FENL, SIS RIS UE 1 P HEf2 8 SR F) IR A AT Rk

KSR XA M DC-DC A8 ds; WEMAHES]; BRI [HRDIE

Optimal control of minimum current stress in a dual-active-bridge DC-DC
converter under dual phase shift control
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Abstract: To reduce the current stress of a dual-active-bridge (DAB) DC-DC converter and improve its efficiency, an
optimal control strategy for current stress segmentation of the DAB converter under double phase shift control is
proposed. The strategy first analyses the structure of the DAB converter and its power characteristics, and derives the
relationship between current stress and transmission power and phase shift angle. Then, the current stress of the DAB
converter is optimized in segments for the case of mismatched input and output voltages, and the optimal phase shift angle
of the DAB converter is obtained for different transmission power ranges by segmenting the transmission power. The
proposed control strategy is analyzed and compared with conventional double phase shift control strategy, and it is found
that the proposed control strategy has smaller current stress and return power. This reduces the conduction loss of the
converter and improves the efficiency of the converter. The dynamic performance of the DAB converter is greatly
improved when the load changes abruptly. Finally, an experimental prototype is built based on the proposed control
strategy, and the experimental results verify the correctness and effectiveness of the proposed control strategy.
This work is supported by the National Natural Science Foundation of China (No. U1804143).
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Fig. 1 Dual active bridge DC-DC converter topology
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Fig. 2 Waveform diagram of dual phase shift control principle
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Fig. 8 Steady-state waveforms of input voltage Vg, output

voltage Vp and current stress iy at different phase
shift angles (1/2< P, <<2/3)
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voltage Vcp and current stress i; at different
phase shift angles (2/3< B, <1)
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