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Abstract

Time domain reflectometry is widely used to detect defects throughout underground
cables. It can be used to determine the specific location of the defect due to the wave
reflection produced [1]. One such common defect contained inside underground cables is
a water tree. These water trees can grow across the insulation and not cause the cable to
faults [2]. Also, they do not produce partial discharge [3], a common cable diagnostic tool.
Therefore, to better understand the reflections produced during time domain
reflectometry from water trees, the COMSOL Multiphysics® software was used to simulate
this occurrence using the RF Module. The electromagnetic wave, transient study is used to
propagate high frequency pulses through an underground cable containing a water tree.
The permittivity and conductance of the material of the water tree was developed in [4].
The water tree produces a reflection when the high frequency pulse reaches its location in
the cable as shown in Figure 1 and 2 and a portion of the pulse continues down the cable.
The results are compared with research in [5]. These results can be used to help
understand how water trees' size and shape help determine the magnitude and frequency
of the reflection waveform produced. These results can better help understand field
measurements of time domain reflectometry.
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Figures used in the abstract

Figure 1Figure 1: High frequency electric field pulse traveling toward water tree at the center of
the cable.

Figure 2Figure 2: Reflection produced by water tree at the center of the cable with portion
continuing down the cable.
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