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Many complex patterns in nature such as discharge phenomena are known to be fractal objects. It is
well known that the electrical trees occuring in the electrical insulation system are also fractal objects. In
general, it is difficult to analyze the real electrical trees 3-dimensionally. With the development of
computer system, the spatial structures of discharge patterns, which include electrical trees, have been
analyzed using a computer simulation. However, the effect of the boundary conditions of simulation trees
on the tree growth characteristics has not been clear. In this paper, we developed the 2-dimensional
numerical simulation model of the electrical tree pattern considering the growth probability under a
Laplace field. Usin g this numerical simulation model, we obtained the various shapes of simulation trees,
such as branch-type, bush-type, and densely bush-type trees, based on two boundary conditions, and-
considered the relationship between the boundary condition and electrical field distribution. Furthermore,
we considered the fractal dimensions of these simulation trees. The results show that the growth
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characteristics of simulation trees depend on the setting of the boundary condition.
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Fig.6 2-dimensional simulation tree patterns due to
difference of boundary condition (n=0.5).
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Fig.8 2-dimensional simulation tree patterns due to
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Table 1 Fractal dimension of 2-dimensional simula-

tion tree.

1 TYPE1 TYPE2
0.5 1.74 1.70
1.0 1.58 1.56
3.0 1.21 1.25
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