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Abstract: Real-time monitoring of temperature and strain of overhead transmission lines is of great significance for safe and stable power

transmission. However, traditional electrical sensors cannot apply to ultra-long-haul transmission and severe natural environment
(e.g., lightning, high temperature and icing, etc.). As a typical passive optical sensor, fiber bragg grating (FBG) has the character-
istics of anti-electromagnetic interference, quasi distributed measurement and multi-dimensional multiplexing. To solve the prob-
lem that electrical sensors are not applicable. This paper a fast FBG temperature and strain sensing method. This method utilizes
the pulsed fiber laser as the light source and the time-domain stretch dispersive fourier transform (TS-DFT) technology to map
the wavelength shift of FBG into the time domain, which can simultaneously realize the real-time demodulation and the great im-
provement of sensing rate. The time domain sensitivities of temperature and strain measured in the experiment are 12.92 ps/°C
and 0.64 ps/ue, respectively. The detection rate of the sensing system reaches 42.2 MHz. The proposed sensing scheme is expect-

ed to provide support for fault detection of ultra-long-haul overhead transmission lines.
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