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Diagnostic method for moisture in 10 kV cable joints based on frequency
domain reflectometry under thermal excitation
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Abstract: To resolve the issue that the traditional frequency domain reflection (FDR) method is easy to misjudge when
diagnosing the moisture defects of cable joints, the influence law of thermal excitation on the characteristic impedance of
moistened cable joints was firstly analyzed in this paper, and a diagnostic method for moisture in cable joints was proposed
based on the frequency domain reflection characteristics under thermal excitation. Then a moistened joint was set up on a 10 kV
XLPE cable with a length of 58 m, the temperature of the moistened joint was changed using a heating belt, and the moisture
defects were located and diagnosed. The results show that when applying the thermal excitation, the unit capacitance and
characteristic impedance of the cable body and normal joint hardly change with the temperature, the unit capacitance of the
moistened cable joint decreases with the increase of temperature, and the characteristic impedance increases with the
increase of temperature. The simulation results show that the amplitude of the frequency domain reflection spectrum at the
moistened joint increases with the increase of temperature, while the amplitude of the frequency domain reflection spectrum
at the normal joint is basically unchanged. Based on the above research results, the amplitude changes of the true cable
reflection coefficient spectrum at the joint under different temperatures were obtained through thermal excitation, achieving
the localization diagnosis of moisture defects.
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Fig.1 Equivalent distribution parameter model for cable
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Fig.2 Simulation model of cable and cable joint
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Table 2 Unit capacitance simulation calculation values of

cable body and intermediate joint at 18°C
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Table 3 The unit capacitance values of

damp joints at different temperature

WREE/C RIHXA R A HIR/ (pF/m)  FA A
20 80.22 210.98 0.975
30 76.63 209.77 0.968
40 73.32 208.64 0.963
50 69.91 207.48 0.958
60 66.77 206.42 0.953
70 63.77 205.40 0.948
80 60.90 204.42 0.943
90 58.15 203.49 0.939
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Fig.3 Schematic diagram of the simulation platform
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Table 4 The unit capacitance variation multiplier setting of

simulation platform

IEH Sk sk IEWESk Wk

WET B

/'C ENEN A B C D

30 1 0.834 0.955 0.848 0.968
50 1 0.834 0.946 0.848 0.958
70 1 0.834 0.937 0.848 0.948
90 1 0.834 0.929 0.848 0.939
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Fig.4 Simulation results of defect positioning at different temperatures

R5 TELIRE T GREE LA
JA—IRERESER
Table 5 The simulation results of normalized amplitude of

defect positioning curves at joint under different temperatures

IEZ/C kA #3%B ke #:3kD
30 0.687 0.520 0.629 0.434
50 0.687 0.540 0.629 0.463
70 0.687 0.556 0.629 0.486
90 0.687 0.569 0.629 0.503
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Fig.5 Schematic diagram of cable joint sample and

experimental device connection
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Fig.7 Positioning curves at different temperatures
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