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WEE: B BB FERIEEE, DORm 2 Hr 5 B4R 4 45 (dual bridge series resonant DC-DC converter, DBSRC)
%AW — ARSI R B AR A K e, JFiE P E Stk 9T $e AT DBSRC A8 s 1 s S A2
TRES T EEYE, SR A 7 HTiE (operation mode analysis, OMA)XT # 41 3£ %]~ DBSRC & 4= IGBT JF 4
MEREIFH T, AT F W] 7 DBSRC %A Han W 5 RIS AT ML SRt . LR, SR — P T4 T Fe i
H ARk Al B AR A RIS AT RS, 7EANIAY DBSRC 41 4h K A AR ) 5 v 1 25 At T 38 5l S i 0 00 4y B A 37 4%
N HEIESZAS TR BT A H H Th 2, KR B R ) T U R Fe A R B BRI E 2 AR Y, SEILA R
AT« H e I A 5 ST U R R R 1 o AT R A 1 5 2 S I AT SR IS T UM AT 36 IE

KR XA BB RAN L AE, IGBT FFifs; 4SBT IRmE; MBI

IGBT open-circuit fault analysis and fault-tolerant operation research of DBSRC converter
applied to high-frequency auxiliary converter
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(1. Key Laboratory of Power Electronics and Electric Drive (Institute of Electrical Engineering Chinese Academy of Sciences),
Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: With the advancement of power electronics technology, the new generation of high-frequency vehicle auxiliary
converters with dual bridge series resonant DC-DC converter (DBSRC) as the core have developed rapidly and are
gradually moving towards practicality. In order to improve the reliability of high-frequency auxiliary converter based on
DBSRC, using operation mode analysis (OMA) to study the IGBT open circuit fault in DBSRC under phase-shifting
closed-loop control first, the operating mechanism and characteristics of DBSRC after input and output side faults are
analyzed and clarified. Second, a fault-tolerant operation strategy based on output power adjustment for high-frequency
auxiliary converter is proposed for DBSRC IGBT open-circuit fault. It real-time monitors the input voltage of the
auxiliary converter, and dynamically adjusts the output power, limiting the resonant current stress and resonant capacitor
voltage stress to a safe threshold and achieving fault-tolerant operation, in the context that DBSRC topology and
phase-shifting control method are retained. Finally, the simulation and experimental results verify the accuracy of the fault
characterization and the effectiveness of the fault-tolerant operation strategy.
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