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Frequency division multiplexing—based ®-OTDR system

LI Yuting, ZHANG Hongjuan’, WANG Pengfei, GAO Yan, WANG Yu, JIN Baoquan
(School of Electrical and Power Engineering, University of Taiyuan University of Technology of China, Taiyuan 030024, China)

Abstract: To address the limitation of high-frequency partial discharge acoustic wave signal response in long-distance fiber op-
tic sensing systems, this paper proposes a phase-sensitive optical time-domain reflectometry (®-OTDR) system based on fre-
quency division multiplexing. The system employs an electro-optic modulator to generate multi-frequency probe pulses and in-
corporates quadrature demodulation technology to separately demodulate the beat signals of each channel. The phase informa-
tion is then combined according to the pulse sequence to achieve accurate reconstruction of acoustic signals. Experimental re-
sults demonstrate that on an 11.6 km sensing fiber, the 6-channel frequency division multiplexing system achieved a frequency
response of 24 kHz, with an equivalent sampling rate increased by six times compared to conventional systems. In partial dis-

charge experiments on high-voltage cables, the system successfully detected partial discharge signals at approximately 20 kHz,

validating its effectiveness and stability for long-distance, high-frequency partial discharge detection.
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