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DAS Online Monitoring Technology Based on Communication Optical Fiber
and Its Integrated Sensing and Communication Application in Hydropower

Plants

PingLiang Yuan®, QingQing Yin, Yu Fan
Liujiaxia Hydropower Plant, Yongjing County, Linxia 731600, Gansu, China

Abstract: To address the problems of wide distribution of critical facilities in hydropower plants, insufficient
coverage of traditional point-based monitoring, and increasing safety perception requirements in complex environments,
this paper proposes an online monitoring method based on distributed acoustic sensing (DAS) using existing
communication optical fibers, with integrated sensing and communication. The method employs wavelength-division
multiplexing (WDM) to enable co-transmission of communication and sensing services on the same fiber, and
demodulates vibration signals along the fiber based on the phase-sensitive optical time-domain reflectometry ( @
-OTDR) principle. Combined with time-frequency analysis and feature extraction algorithms, the method is applied to
scenarios including vibration condition monitoring of hydro-turbine generator units, early warning of landslide and
rockfall in reservoir slope areas, and safety protection of underground cable tunnels. Field test results demonstrate that
the system can achieve continuous distributed perception without affecting the normal operation of the original

communication link, and can effectively identify typical vibration events, thus providing a new technical approach for
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safe operation monitoring of smart hydropower plants.
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Figure 1 Application of Distributed Optical Fiber Sensing Technology
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Figure 2 Integrated Sensing and Communication System Architecture based on Wavelength-division Multiplexing
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Figure 3 Site Layout of the Hydropower Plant
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Figure 4 Vibration Spectrum of the Signal Acquired by the Optical Fiber
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Figure 6 Displacement Sensitivity and Landslide Early-warning Trend Curves
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