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SPACE CHARGE/PULSED ELECTRO-ACOUSTIC METHOD

Currently, crosslinked polyethylene (XLPE) is widely used as an insulating
material for power cable due to its good physical properties. However, under certain
operating conditions, their good electrical insulation properties may become degraded.
For example, under high electrical filed stress and high temperature can give rise to
space charge. Space charge is the difference in the rate of discharge and collection
charges. This can cause further concentration of charge and lead to premature failure
of the material. Objectives of this thesis are to develop a space charge measuring
system using pulsed electro-acoustic technique (PEA) and to study characteristic of
distribution in 22 kV XLPE insulated cable. Numbers of XLPE ribbon taken from
insulation part of 22 kV high voltage cable for distribution system were used as test
specimen. Three types of XLPE cable were used, i.e. un-used, 12 years used and 15
years used cables. Under electrical and thermal stresses, the measurement results by
using PEA technique showed that amplitude of space charge increased with increasing
in thermal stress and subjection time of stress, especially for 15 years used cable.
Furthermore, physical damaged and chemical changed of tested specimens were also

analyzed. Chemical change was analyzed using FTIR technique. From chemical



analysis results, increasing of C = C bonds (Carbonization) and C = O bonds

(Oxidation) was observed. No significance of physical change was observed.
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