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Abstract: In order to investigate the characteristics of water treegrowth under low temperature the propagation rates of water
trees in XLPE sheet samples are researched in different aging periods. Pinhole defects are made in XLPE sheet samples then the
samples are divided into three groups and they are subjected to an accelerated water tree aging for 14 21 and 28 days respec—
tively. The morphology of water trees is observed by an optical microscope and the length of water trees are measured. Combi—
ning with the electric field simulation the reasons for the changes of the propagation rates of water trees under low temperature
are analyzed. The results show that the growth rate of water trees increases with time under low temperature. The experimental
results show that under low temperature the water trees are in dendritic shape. In addition with the increase in aging time the
propagation rate of water trees increases. The electric field simulation shows that the electric field strength at the water tree tips
becomes greater with the increase in water tree length. According to the electrical mechanical damage theory of water trees the
stronger the field strength the greater the Maxwell forces at the water tree tips and the molecular chains of XLPE can fracture
easier under the effect of the Maxwell forces. As a result the propagation rate of water trees can become larger.
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