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Electric power systems are composed of great amount and diverse electric power equipment. They are
required with a high reliability, as they are exposed to the severe environment such as outdoor for long-term.
Underground transmission lines are liable for supplying electricity to metropolitan areas. Their expected|
lifetime is being extended because of recent growth of demand for electricity, leading to the increase in highly,
aged cables. In order to maintain reliability of electric power system, it is needed to take measures for initial
~ land wear-out failure of underground transmission lines. :

With respect to the measures for wear-out failures, various diagnosis or monitoring techniques have been
proposed and applied to practical use. With respect to the measures for initial failures, although quality
control in facilities has been enhanced and improved, in addition to that on assemblies on site, there are many
matters for improvement. In order to decrease the initial failure for power cable lines, this work reports the
results of a basic study regarding the inspection method for XLPE cable lines and epoxy resin insulators, that
are widely applied in Japan.

Regarding on-site inspection methods for XLPE cable lines, typical defects generated during on-site
construction were selected for this study. Experiments were conducted to detect selected defects under damped
oscillating wave voltage (OSW), very-low-frequency voltage (VLF) and power frequency voltage (AC). It was
found that detection ability was higher than AC test, when the combination of OSW and VLF tests was
performed. Furthermore, equipment size of OSW and VLF was smaller than AC.

Regarding the inspection method for epoxy resin insulators in factory, an experiment was conducted
regarding the pressure dependence on the partial discharge voltage of a closed void in insulator.
Characteristics of partial discharge in a closed void in low vacuum region were clarified. In addition, the]
relationship between pressure in the void and elapsed time was calculated by the simulation using the void|
shape and position in the insulator. - As the result, the optimum timing for routine test for epoxy insulators|
was proposed.

It is important to locate and repair the breakdown point of electric equipment from the point of view of
maintaining the reliability of the electric power system. As most of cable lines are installed underground,
visual inspection is not easy. Therefore high accuracy for the breakdown point location is expressly needed.
In order to locate the breakdown point of cable line exactly, this work reports the results of studies regarding]
the Murray Loop method and the discharged pulse radar method. ‘

Regarding the Murray Loop method that is widely applied in Japan, the passive filter and the noise
reduction method were developed to reduce the influence caused by induced voltage and stray voltage. Two
proto-types with manual and automatic operations were evaluated on-site. As the result, it was confirmed
that the proto-types had higher accuracy than conventional equipment under severe condition of AC 200 V
application.

In the case of the high value of the ground fault resistance, the discharged pulse radar method using time
difference of propagation pulse in the cable is applied in Japan. Regarding the discharged pulse radar
method, time frequency analysis was conducted for the on-site cable line. It was clarified that the discharged
pulse radar method with time-frequency analysis had better performance than the conventional method, as
frequency dependence on pulse velocity and attenuation could be compensated. '




