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Abstract

Transformer bushing is an important accessory of transformer. Oiled paper type insulation casing
internal capacitor core is made up of multilayer insulation paper and aluminum foil winding struc-
ture of the game with the spread of ultrasonic signal. Therefore, the analysis of the influence of insu-
lating paper and aluminum foil in oil on the transmission of ultrasonic signal parameters can pro-
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vide a theoretical basis for using fiber EFPI sensor to detect the local discharge in the casing. In this
paper, the finite element analysis method is used to simulate the two-dimensional model of ultra-
sonic signal propagation through aluminum foil. At the same time, the EFPI optical fiber local dis-
charge detection system was built, and the attenuation of local discharge ultrasonic signal through
aluminum foil, insulating paper and the combination of insulating paper and aluminum foil was quan-
titatively analyzed. Finally, the feasibility of using fiber optic EFPI sensor to monitor casing local dis-
charge is verified by comparing the test results with the actual casing size.
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Table 1. Physical parameters of simulated materials
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Figure 1. Simulation results of ultrasonic signal propagation through 0.1 mm aluminum foil
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Table 2. Amplitude of sound pressure
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Figure 2. Transmission of ultrasonic signals at 200 ps
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Figure 3. Transmission of ultrasonic signals at 433 us
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Figure 4. Simulation results of ultrasonic signal propagation through 0.5 mm aluminum foil
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Figure 6. Transmission of ultrasonic signals at 433 ps
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Table 3. Simulation results of ultrasonic signal propagation attenuation in 0.5 mm aluminum foil
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Figure 7. Waveform of ultrasonic wave propagating in aluminum foil
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Table 4. Experimental results of ultrasonic signal propagation and attenuation in aluminum foil
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Figure 8. Waveform of ultrasonic wave propagating in insulating paper
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Table 5. Experimental results of ultrasonic signal propagation and attenuation in insulating paper
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Figure 9. Ultrasonic wave propagation in aluminum paper
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Table 6. Experimental results of ultrasonic signal propagation and attenuation in insulating paper
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