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Improvement and application study of distributed single mode
optical fiber temperature measurement technology

ZHANG Yangqin', NING Tigang', LEI Yuqing®
(1. Key Lab of All Optical Network & Advanced Telecommunication Network of EMC,
Beijing Jiaotong University, Beijing 100044, China; 2. China Electric Power Research Institute, Beijing 100085, China)

Abstract: Smart grid construction is an essential part of smart city construction. In order to solve the real-time monitoring of opti-
cal fiber composite low-voltage cable (OPLC) temperature, fault location and hidden problems found, this paper proposes a du-
al-channel demodulation optimization scheme that uses the ratio of back Rayleigh scattered light to anti-Stokes light in the tem-
perature demodulation module of distributed temperature measurement system based on Raman scattering for single-mode fiber.
In the digital processing module, a method that combines multiple averaging and multi-wavelet algorithms is proposed. The opti-
mization system further realizes on-line real-time measurement targets with high temperature accuracy, high positioning accuracy
and high spatial resolution. At the same time, it has also been verified on the OPLC multi-level condition monitoring and safety
operation evaluation system. The temperature of the cable, the load current and the optical power of the optical cable are concen-
trated on one device, which provides technical support for OPLC's safe operation evaluation and maintenance and repair work.

Key words: power fiber to the home; OPLC; distributed temperature measurement; temperature demodulation; data processing
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