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Abstract: Ultrasonic signal measurement is one of the effective on-line detection methods of partial discharge in gas insulated
equipment.The optical fiber interferometer sensing system has the advantages of high sensitivity and anti-electromagnetic
interference, so it is suitable for partial discharge ultrasonic detection, but it is easily disturbed by environmental noise and affects
the signal measurement. In this paper, firstly, the sensing principle of ultrasonic signal of optical fiber interferometer is defined, the
phase change of sensing light under the action of ultrasonic signal is quantified, and the cause of phase fading is analyzed,
secondly, the methods of high frequency carrier modulation and downconversion demodulation are introduced into the Michelson
interferometer topology, which overcomes the influence of environmental noise on the sensing system and realizes the real-time
demodulation of ultrasonic signal. Then, an ultrasonic measurement platform is built in the laboratory to verify the accuracy of the
down conversion demodulation method. Finally, based on the research system, field testing experiments are carried out on the GIS
equipment of a 1 000 kV substation, the partial discharge ultrasonic waveforms were successfully captured. The ultrasonic sensing
system proposed in this paper offers a sensitive and reliable approach for detecting partial discharge in gas-insulated equipment.

Key words : GIS ; partial discharge ; ultrasonic sensing ; optical fiber interferometer ; frequency down conversion
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Fig. 1 Basic structure of optical fiber interferometer
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Fig. 2 Interferometric ultrasonic sensing system based on

high frequency carrier modulation and down conversion
demodulation
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Fig. 3 Ultrasonic sensor topology based on high frequency

carrier and down conversion demodulation
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Fig. 4 Ultrasonic signal measurement platform
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Fig. 6 Comparison of measurement results of sinusoidal

ultrasonic signals in ultrasonic sensing systems
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Fig. 7 Calibration of ultrasonic sensing system response
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