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Abstract: To investigate the partial defects positioning method of low voltage cable, frequency domain
reflectometry (FDR) was used to test the low voltage cable with defects, and the positioning results were analyzed
in this paper. Three partial defects of D1, D2, and D3 were made successively in phases A, B, and C of 14.1 m long
low voltage cable. The D1 defect was a 20 mm x 2 mm of rectangular insulation (expose cable core) in phase A
made at 8.7 m away from the head-end of cable and was paralleled resistors with different resistance to simulate
high and low resistance faults. The D2 defect was a longitudinal knife mark defect with 5 mm of length in phase B
made at 4.3 m away from the front end of cable, while D3 defect was a V-shaped knife mark defect in phase C
made at 11 m away from the head-end of cable. The A phase samples without defects and A, B, and C three phase
samples with defects were tested by FDR instrument. Then, the D3 defect was immersed in saturated salt water and
the three phases end of cable was applied 1 kV voltage for accelerated ageing. The ageing time was four weeks.

After ageing, the three phases A, B, and C were detected by FDR. The waveform characteristics in frequency
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domain and time domain of different defects were analyzed according to FDR detection results. The results show

that the peak amplitude in frequency domain of the sample without defect decreases, but the peak amplitude at the

defect of the sample with defects increases and is larger than the waveform amplitude on both sides, and the peak

amplitude increases more significantly when there is a low resistance fault. In addition, the time domain waveform

of high resistance fault shows a positive wave, but the peak is not significant. The low resistance fault presents a

significant negative wave. FDR waveforms in frequency domain and time domain can be used to locate low

voltage cable faults effectively, and have higher sensitivity to locate low resistance fault.
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Fig.4 Frequency domain waveforms of phase A
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