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Failure Prediction Monitoring of DC Electrolytic Capacitors
in Half—bridge Boost Converter
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Abstract - DC electrolytic capacitor is widely used in the power converter including PWM inverter, switching power
supply and PFC Boost converter system because of its large capacitance, small size and low cost. In this paper, basic
characteristics of DC electrolytic capacitor vs. frequency is presented and the real-time estimation scheme of ESR and
capacitance based on the bandpass filtering is adopted to the single phase boost converter of uninterruptible power
supply to diagnose its split dc-link capacitors. The feasibility of this real-time failure prediction monitoring system is
verified by the computer simulation of the 5[kW] singe phase PFC half-bridge boost converter.
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Fig. 1 Components of aluminum electrolytic capacitor.
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Fig. 2 Equivalent Circuit of DC Electrolytic Capacitor.
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Fig. 3 Complex impedance of DC electrolytic capacitor.
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Table 1 Specification of used electrolytic capacitor.
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Fig. 4 Simplified equivalent circuit of electrolytic capacitor.

Capacitance (C) [pF]
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Fig. 5 Variation of capacitance with the frequency variation.
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Fig. 6 Variation of ESR with respect to the frequency.
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