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Faults Location for Transmission Lines by Using Chaotic Laser Signal

Han Guohua Wang Yuncai

(Department of Physics and Optoelectronics, College of Science, Taiyuan University of Technology

Taiyuwan , Shanwxi 030024, China)

Abstract This paper proposes a method of faults location for transmission lines by using broadband chaotic signals,
which is experimentally demonstrated with a chaotic semiconductor laser. Chaotic signal is obtained by converting the
chaotic light from the chaotic laser diode, and divided into two signals, one serving as probe signal and the other
serving as reference signal. Faults are located by correlating the echo of probe signal with the reference one. The
spatial resolution is determined by the time resolution of correlation curve. Experimental results show that 7.5 c¢cm
resolution can be readily achieved by common laser diode.
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Fig. 1 Experimental setup for breakpoint measurement of coaxial cable
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Fig. 2 Chaotic signal emitted from chaotic laser diode. (a) temporal waveform; (b) power spectrum;

(c) phase portrait; (d) autocorrelation curve
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Fig. 3 Expermental calibration of zero point and location

of a breakpoint at distance of 1. 60 m
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Fig. 4 Experimental detection of the endpoints of

coaxial cables at different lengths
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