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TERAPONG BOONRAKSA : CHARACTERISTICS OF WATER
TREEING IN XLPE INSULATED HIGH VOLTAGE UNDERGROUND
CABLE FOR 22 kV DISTRIBUTION SYSTEM. THESIS ADVISOR : ASST.

PROF. BOONRUANG MARUNGSRI, D. Eng., 162 PP.

WATER TREEING/IONIC SOLUTIONS/CROSS-LINKED POLYETHYLENE/

WATER TREEING EXPANSION

Cross-linked polyethylene (XLPE) insulated high voltage cables are being
preferred by electrical power transmission and distribution systems worldwide due to
excellent physical, chemical and dielectric properties. Although, XLPE material
having good dielectric properties for high voltage applications, ageing of XLPE
material cannot avoidable after long time in service under various stress. The
degradation can occur with XLPE cable when exposed to moisture and electrical
stress well-known is water treeing. The occurrence of water treeing leads to cable
failure. So, knowledge of water treeing is very important for improving performance
of cable. This thesis studied effect of various factors, i.e. electrical stress, temperature
and ionic solutions species, to the occurrence of water treeing in XLPE insulated high
voltage cable. The test was divided into 2 parts: accelerated aging test of 22 kV XLPE
insulated cable of 1500 hrs and testing of XLPE insulation disc by use 7 kV AC (s,
1000 Hz. lonic solutions of 0.01 mol/l concentration are composed of CuSO,4, NaCl,
KNO;, FeSO,; NaSO, and KSO4 The physical analysis results obtain from
microscopic analysis system. Two types, Vented and bow-tie water treeing were
observed from the study results. Bow-tie water treeing are grows inside the insulation

of XLPE cable and Vented water treeing occurrence from tip of the water needle.



CuSQO, and Na,SO, solutions exhibit a much stronger propensity toward water treeing
expansion. Bow-tie water treeing are grows well in high temperature. Chemical
change was analyzed using FTIR spectroscopy technique. FTIR spectroscopy show
chemical analysis results, increasing of C=C bonds (Carbonization) and C=0 bonds

(Oxidation) was observed.
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