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errors evaluated by slope-assisted method

and probe frequency for bare fiber
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Table 2 Brillouin frequency shift errors evaluated by
spectrum fitting method and slope-assisted
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Rapid temperature and strain measurement method for optic-electric composite

submarine cable based on slope-assisted method

XU Zhiniu',HU Yuhang',ZHAO Lijuan',FAN Mingyue',GUO Wenhan', QIN Hua’

(1. School of Electrical and Electronic Engineering, North China Electric Power University,Baoding 071003, China;

2. Grid Planning & Research Center,Guangxi Power Grid Corporation,Nanning 530000, China)
Abstract: The necessity of submarine cable monitoring and the on-line monitoring system of high voltage
optic-electric composite submarine cable based on distributed optical fiber sensing technology are intro-
duced. The principle of slope-assisted method is introduced and applied to the on-line monitoring of subma-
rine cable in order to improve the real-time performance of temperature and strain measurement of subma-
rine cable based on Brillouin scattering. The formula for calculating the Brillouin frequency shift of the
slope-assisted method based on Lorentzian model is given,then the Brillouin spectrum with different values
of SNR (Signal Noise Ratio) and the Brillouin spectrum of bare optical fiber / submarine cable composite
optical fiber are numerically generated and measured. Then, the accuracy and real-time performance are
compared between slope-assisted method and spectrum fitting method based on frequency sweeping,and the
selection of probe frequency for varying degrees of fluctuation of Brillouin frequency shift along the fiber
and SNR of Brillouin spectrum is emphatically studied. The result shows that the measurement time of
Brillouin spectrum can be reduced by a few tens of times or even shorter by slope-assisted method, and
the measurement error of Brillouin frequency shift only slightly increases. It is recommended to choose the
average Brillouin frequency shift along optical fiber minus half of the linewidth as the probe frequency
when slope-assisted method is applied to monitoring the temperature and strain of submarine cables, which
has good adaptability to different values of SNR of Brillouin spectra and common fluctuation of Brillouin
frequency shift along optical fiber / submarine cable composite optical fiber.

Key words: submarine cable;distributed optical fiber sensing;temperature and strain;slope-assisted method;

on-line monitoring
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