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Percolation cluster is used as a model of a statistical explanation for permeation phenomena
such as bonding of the same atom in a mixture. The authors have studied a simulation technique
for creating electrical tree patterns from similarities between the percolation cluster patterns and
the tree patterns. Since local shape of the cluster pattern looks like the electrical tree pattern, a
percolation cluster model enables us to simulate the tree patterns by adding distribution of electric
field strength. This paper explains the simulation of tree patterns on 2-dimensional fields by using
the percolation cluster model. From a viewpoint of percolation process, this paper also describes
the geometric analysis of an insulating surface contact with a discharge path by using a percolation
quantity P, which characterizes the changes of perimeter of fractal figures. Finally, the similarities
between the real tree patterns and the simulated tree patterns are analyzed by using fractal

dimensions D and the percolation quantities P,.
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Fig. 1 Outline of experimental equipment for real
tree observation.
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Fig. 2 Real tfee patterns obtained from experiment.
(a) Tree-type tree pattern, D=1.48, P,=0.80, (b)
Bush-type tree pattern, D=1.69, P,=0.85 (c)
Aegagropila-type tree pattern, D =1.90, P,=0.63.
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Fig. 3 Simulation of tree pattern by percolation
process.

(a) Flow chart, (b) Explanation of creating tree pat-

tern.
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Fig. 4 Simulated tree patterns obtained from percola-
tion process.
(a) Bush-type tree pattern, D=1.59, P,=0.83, (b)
Tree-type tree pattern, D=1.48, P,=0.76, (c)
Aegagropila-type tree pattern, D=1.72, P,=0.67.
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Fig. 5 Comparison of simulated tree pattern with
real tree pattern by means of cluster size s and
its perimeter f.
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Fig. 6 Relationship between cluster size s and its
perimeter ¢ for tree patterns with different
shapes.
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