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Effect of voltage parameters on partial discharge inception voltage of
aviation cables under low-pressure conditions

WEN Ruihan', WANG Peng'", LIU Shiyuan', ZHAO Dongdong?>, ZHOU Lei’

(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Xi'an Flight Automatic Control Research Institute, AVIC, Xi'an 710076, China)

Abstract: In recent years, the continuous increase of voltage levels and operating frequency in the aviation power systems
have made aviation cables more prone to arc discharges under low-pressure environments. To systematically evaluate the
partial discharge inception voltage (PDIV) characteristics of aviation cables under different voltage parameters and low air
pressures conditions, taking the sinusoidal voltages ranging from 50-800 Hz and repetitive square wave pulse voltage as
excitation sources, the PDIVs of four kinds of cables discharge models in the air pressure of 20-101 kPa was tested in this
paper. The results show that the PDIV under square wave voltage is lower than that under the sinusoidal voltage, indicating
that the square wave voltage is more likely to trigger partial discharge, which may be attributed to the sharp increase of the
electric field intensity due to its steep rising edge, and the harmonic superposition effect aggravates the electron impact
ionization process. Under low pressure, the decrease in molecular density and the increase in electron free path enhance the
ionization, resulting in a downward trend of PDIV with the reduction of air pressure and a significant increase in the risk of
insulation breakdown. However, the frequency has a relatively small impact on PDIV, because the accumulation and
dissipation time of air gap charge is much shorter than the power frequency period, and the discharge is mainly determined
by the electric field intensity. Among the four kinds of cable discharge models, the PDIV of the twisted-pair cable discharge
model is always the highest. This is due to its double insulation, which significantly increases the equivalent thickness and
weakens the air gap electric field, thus exhibiting stronger insulation endurance under both sinusoidal and pulse conditions.

Key words: more-electric aircraft; aviation cable; partial discharge inception voltage; sinusoidal voltage; low pressure
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