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Diagnosis of Power and Control Cables Using Change of
Reflection Coefficients Due to Weak Fault
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Since power and control cables have narrow bandwidth due to their loss at high frequencies, it is difficult to detect the weak fault
using conventional reflectometry. It is because the reflected wave caused by the weak fault is overlapped and hidden by the ripple
of the strong reflected wave from the end of the cable. This paper proves that the reflected wave from the weak fault can be considered
to be linearly superposed on the strong reflected wave from the end of the cable based on the transmission line theory. Then, the weak
fault point is experimentally diagnosed using the difference between reflection coefficients before and after the fault generation,
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Fig. 1. Equivalent transmission-line model of locally dama-
ged cable.
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Fig. 3. The inverse Fourier transform results of reflection co-
efficients for normal state and damaged state of the
cable.
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Fig. 4. Diagnostic flow of locating defect using the differen-
ce between reflection coefficients.
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Fig. 5. The result of defect location using proposed diag-
nostic method.
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