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Medium voltage distribution systems in major cities around the world have been

transformed from the overhead cable to the underground cable. As a result, the city has

a more beautiful landscape and reduces the impact of the environment on the stability

of the electric distribution system. In Thailand, the medium voltage cross-linked

polyethylene insulated underground cable has been used for the 22 kY power

dishibution systems of the Provincial Electricity Authority because it has excellent

features for use. However, the underground cable may be aged as long operating time

in services. The water or ionic solution can permeate into the insulation with causing

of water treeing and electrical treeing. Moreover, the propagation of the water treeing

leads to break down in the underground cable insulator. This thesis studied the effect

of ionic solutions, and temperatures on the propagation of water treeing in high voltage

XLPE insulated underground cable for medium voltage distribution system 22kY in

Thailand with an accelerated aging simulation of the underground cable on water

treeing. Test cables were punched and were immersed in the ionic solution and were

subjected to a test voltage of 24 kV.r' throughout the test period. The ionic solutions

consist of sodium chloride, sodium sulfate, potassium sulfate, copper(Il)nitrate,
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copper(Il)sulfate, and iron(Il)sulfate. The testing periods are 1000 hours, 2000 hours,

3000 hours, and 4000 hours. Three levels of temperature, room temperature, 50oC, and

70oC were used. After tested, the physical and the chemical analyses were conducted

to compare the effect of ionic solutions and temperature on the propagation of water

treeing. The vented type water treeing has been detected by the physical characteristic

analysis. The propagation direction of the vented type initiated from the pinned-hole to

XLPE insulation layer. The bow-tie water treeing was not detected in the investigation.

So, it shows that the insulation has no contamination points in the insulation.

Considering the expansion of water treeing, the highest propagation of water treeing

was found in copper (Il)sulfate solution. In each temperature, the propagation trend of

water treeing was difference such as (i) in sodium chloride solution at 50oC most

significant effect on water treeing, (ii) in copper(Il)sulfate solution most significant

impact on water treeing, and (iii) in iron(Il)sulfate at 70oC most significant impact on

water treeing. Copper (II) sulfate solution at room temperature has the most significant

impact on water treeing. However, the propagation characteristic of water treeing was

still different, which depends on the properties of each ionic solution and the test period.

FTIR analysis of the water treeing structure has been analyzed.It found that the ratio

of C:C:C-H and C:O:C-H bond on the tested XLPE cable more than the new XLPE

cable.
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