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Abstract: To assess the operational status of metallized film capacitors in flexible DC
transmission systems and analyze their failure causes, a method for health assessment of
metallized f{ilm capacitors using multi-frequency impedance characteristics is proposed. Firstly, an
equivalent series-parallel equivalent model of the capacitor is established to extract characteristic
parameters representing the degradation of metallized film capacitors. Secondly, a testing
platform for accelerated aging of capacitors and a multi-frequency impedance testing platform for
metallized film capacitors are set up to obtain capacitor samples in different degradation states due
to varying degradation causes. Finally, characteristic parameters as, ap and inflection frequency
are extracted from the multi-frequency impedance curve of metallized film capacitors to analyze
the changes in characteristic parameters of different capacitors. The results indicate that when

capacitors deteriorate under DC voltage, if as=>1. 91, it signifies an exacerbation of the conductive
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part degradation, and if ap=>0. 17 and the inflection frequency is higher than 150 Hz, it indicates

an exacerbation of the dielectric part degradation. This method not only identifies the degree of

capacitor degradation but also visually reflects the degraded parts and causes of capacitors,

demonstrating good detection performance for capacitors with poor metallization, and inferior

sealing quality.
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multi-frequency impedance
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Fig. 1 Structure of metallized film capacitor
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Fig. 2 Equivalent circuit diagram of metallized film capacitor
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Fig. 3 Equivalent series circuit of metallized film capacitor
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Fig. 4 Theoretical value of frequency characteristic curve of

untested metallized film capacitor
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Fig. 5 Theoretical value of multi-frequency impedance curve

of metallized film capacitor under different capacitance

values
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Fig. 6 Theoretical value of metallized film capacitor multi-

frequency impedance curve under different Rp values
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Fig. 7 Theoretical value of multi-frequency impedance curve

of metallized film capacitor under different Rs values
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Fig. 8 Accelerated aging test platform
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Fig. 9 Variation trend of capacitance value and ESR value

at 50 Hz during metallized film capacitor aging
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Fig. 10 Multi-frequency impedance curve of defect-free

metallized film capacitor under different aging stage
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Table 5 Changes of characteristic parameters of No. 1~ 3

MFCs after and before aging
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Table 6 Changes of parameters of No. 4 MFC after and

before aging
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metallized film capacitor before and after aging
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Table 7 Changes of characteristic parameters of No. 5 and

No. 6 MFCs after and before aging
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Fig. 13 Metallized film capacitor characteristic parameters

change with different deterioration states and causes
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