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Switch Open Circuit Fault Detection for Power Conversion System
of Hybrid Electric Vehicles

Tae-Sik Park'

Abstract - Recently, the demand for fuel efficient electric vehicles (EVs) and hybrid electric vehicles (HEVs)
has been growing globally. Due to the increased number of switching devices in the electrified vehicles, the
probability of the semiconductor device failure is much higher than in other application areas. A sudden failure
in one of the power switches and insufficient power management ability in the systems not only decreases
system performance, but also leads to critical safety problems. In this paper, novel switch open circuit fault
detection method is proposed, and the proposed approach is verified by experiments.
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HEV system configuration (fault locations are exemplified)

Fig. 1
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(b) Buck and boost converter for an Ultra-capacitor

(d) Bidirectional converter for battery

Fig. 2 Open Fault cases of Power converters for EV and
HEV power conversion system
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