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Equivalence Analysis on Withstand Voltage Assessment of Cable
Under Power Frequency and 0.1 Hz Cosine Square Wave Voltage
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Abstract: Both power frequency and 0.1 Hz cosine square wave voltage can be used for withstand voltage
assessment of cable, but the equivalence of assessments under two voltages is not clear. For this reason, on the
basis of needle plate electrode model, breakdown tests under power frequency and 0.1 Hz cosine square wave
voltage were carried out on the samples with different insulation residual thickness defects. The Weibull
distribution of breakdown time under different voltages was statistically analyzed, the morphological
characteristics of breakdown channel were observed and compared, and the reasons for the difference in the
strength of assessment under power frequency and 0.1 Hz cosine square wave voltage withstand voltage were
analyzed. The results show that under the condition of needle plate electrode model, the breakdown voltage and
breakdown time of the defects under 0.1 Hz cosine square wave voltage are both greater than that under power
frequency voltage, which indicates that the strength of cable withstand voltage assessment under 0.1 Hz cosine
square wave voltage is significantly lower than that under power frequency voltage. Before the sample is broken
down under 0.1 Hz cosine square wave voltage, there is no obvious traces of burning and carbonization, and the
cumulative effect is not significant. The reduction of composite electric field intensity and insignificant cumulative

effect caused by the charge injection of cosine square wave DC stage may be the reason that the 0.1 Hz cosine
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square wave voltage on the cable withstand voltage assessment is significantly lower than the power frequency

voltage.
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Fig.2 Weibull distribution of breakdown time under

power frequency voltage
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Tab.1 Scale parameters and shape parameters of power

frequency breakdown test
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Fig.4 The morphology comparison of breakdown channel
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