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Fig.1 Four connections of modular converters system
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Fig.2  Structure of ISOP forward converter system
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Fig.4 Fault diagnostic circuit I
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Fault diagnosis and tolerance strategy for modular DC-DC converter system

PEI Xue-jun, WU Yu-huan, WANG Han-yu
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical and
Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; Recently, modular DC-DC converter system has been widely applied in various power conversion situa-
tions, and its reliability also attracts more attention. Aiming for coping with the power switch failure which is proved
to be the most common fault, a fault diagnosis and tolerance strategy is proposed in this paper to ensure the continu-
ous and reliable operation of the system. Magnetic components voltages are chosen as diagnostic criteria. Based on
the time-sequence feature of magnetic components voltages and gate-driver signals, fault detection could be comple-
ted within one switching period. Besides, since magnetic component voltage can be easily measured by adding an
auxiliary winding into each magnetic core, additional sensors are needless. After fault detection, fault tolerant con-
trol will guarantee the normal operation by immediately isolating faulty module and inserting redundant module. The
proper time-sequence arrangement in fault tolerant process makes the transition fast and seamless. Experimental re-
sults verify the effectiveness of the proposed method.

Key words: magnetic components voltage ; fault diagnosis; fault tolerance; DC-DC converter





