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ABSTRACT: It is difficult to identify the polarity of long
cable defects by using frequency domain reflection(FDR)
technology due to the results that are easily affected by the
proportion of missing data in low frequency band. To solve this
problem, this paper presents a time-frequency pulse
conversion algorithm of cable impedance mismatch points
based on FDR to realize defect location and polarity
discrimination. First, different types of the impedance
mismatch points of the cable are located by using the
second-order Nuttall self-convolution window and fast Fourier
calculation. Next, the time-frequency pulse conversion
algorithm of cable impedance mismatch is proposed. The
parameter design and polarity identification method of the
time-frequency pulse are described in detail by using the good
frequency modulation ability and time-frequency
characteristics of the Gaussian narrowband envelope signal.
Then, the effectiveness of the time-frequency pulses conversion
algorithm is verified by the simulation of different types of
impedance mismatch points. Finally, the effectiveness of the
proposed algorithm is verified by the experiment of the 10kV
XLPE cable with a joint in the laboratory, and the cable length
is 1500m. The simulation and experimental results show that
the time-frequency pulse conversion algorithm can effectively

locate the impedance mismatch points of long cables and
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realize the polarity identification of different types of
impedance mismatch points. At the same time, the
time-frequency pulse conversion results of different length
cable impedance mismatch points are not affected by the
proportion of missing data in low frequency band, and the
polarity recognition rates of long cable impedance mismatch

points are effectively improved.

KEY WORDS: long cable; impedance mismatch point;
frequency domain reflection; polarity discrimination; time

frequency pulse conversion
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Table 1 Simulation parameters of

10kV XLPE power cable
ZH Hd
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Table 2 Parameter setting of impedance mismatch point
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Fig.3 Impedance mismatch point characteristic

time domain recovery waveform
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