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Inverse Kalman filtering based converter fault diagnosis method
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Abstract: To solve the fault diagnosis problem of the equivalent resistance change due to the degradation of electrolytic
capacitor in the circuit, a fault diagnosis method based on inverse Kalman filtering is proposed. The converter is
abstracted as a dynamic equation of Kalman filtering. It takes the parameters of circuit elements as unknown state of the
Kalman filtering and uses the voltage and current of the circuit as the known matrix to inversely derive the recursion
formula of Kalman filtering for parameter identification and fault diagnosis of converter. The parameter identification
results for normal state of the converter show that the proposed inverse Kalman filtering parameter identification
algorithm has higher accuracy. The fault diagnosis results for the circuit fault state show that the inverse Kalman filtering
algorithm has good tracking ability, and it can detect faulty elements and estimate their parameters quickly. The
simulations validate the effectiveness and practicality of the proposed method.
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Table 1 Parameter values of simulation model of Buck converter
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Table 2 Parameter identification results of Buck converter

based on IKF algorithm without fault
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Fig. 4 Parameter identification errors of Buck converter

elements based on IKF algorithm without fault
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Table 3 Comparison between two algorithms in parameter

identification results without fault
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Table 4 Identification values of equivalent resistance and

identification errors of capacitance based on

IKF algorithm under fault state
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200 349.11 5.59 0.456 6 142.20

500 316.19 5.65 0.4579 143.85
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3000 296.46 5.74 0.459 0 145.45
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