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Research on the Characteristics of Ultrasonic Signals of Partial Discharge in 12 kV

Switchgear Cabinet
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China)
Abstract: To identify and differentiate common partial discharge faults in 12 kV switchgear, four types of partial discharge defect
models—tip, floating, surface, and air gap—were designed based on actual operational faults of the switchgear. A prototype
switchgear partial discharge experimental platform was established. The partial discharge process of the switchgear was simulated,
and ultrasonic (acoustic emission, AE) signals were collected. The frequency domain parameters, phase distribution, rise time,
fall time, and waveform shape characteristics of the AE signals were analyzed using Fast Fourier Transform (FFT) , and a
comparative study of various features was conducted. The results showed that the sub-frequency bands and discharge phase
characteristics of the AE signals generated by the four defects were significantly different. The shapes of the AE signals produced by
different defects varied, and the distinct differences in the ratio of fall time to rise time could serve as a basis for distinguishing
partial discharge types. Through the study of the common characteristics of AE signals of the same discharge type and the
characteristics of AE signals of different discharge types, it was concluded that the shape and time characteristics of the AE signals
of different defects can effectively distinguish partial discharge types.
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Fig. 5 Characterization of ultrasonic waveform of tip discharge
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Fig. 15 Characterization of ultrasonic waveform during drying of insulation surface
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Table 1 Comparison of ultrasonic signal frequency bands

JRITBR F I B IkHz BB /kHz

NG 39.0~40.5 7

B 38.0~41.5 54.0~55.5

T I 38.0~41.0 4.0~8.0 % 54.0~55.0
B 38.0~41.0 57.0~78.0
* 2 AEAS TAHALRAERT EE
Table 2 Comparison of phase characteristics of ultrasonic signals
JRIBERRY ABALTE /()
R IR 100~135
RIETICR 220~300

Y THI IR 120~160 }% 240~280

SRR 35~155 % 210~345
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Table 3 Comparison of ultrasonic signal waveform parameters

JRT A TSI R t/us N BEHYITA] to/ps t/tq

N GEN 650~800 1 700~2 200 .5
B 450~550 950~1 200 ~2.0
TS TR, 550~750 2300~2 400 >3.0
BRI 400~450 300~350 <1.0
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