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Influence of Deteriorated Insulator on the Electric Field Distribution of Overhang String
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ABSTRACT: Existence of deteriorated insulators is a direct
threat to the safety of power system operation. With the method
combining simulation analysis and laboratory test, the space
electric field distribution of overhang porcelain insulator string
with and without deteriorated insulator was analyzed, and the
analysis was focused on the influence of measurement distance,
position, type and number of deteriorated insulators, and
pollution on the space axial electric field distribution of
overhang string. Study showed: deteriorated insulator had the
greatest effect on the axial electric field of insulator string; the
measurement distance farther, the rate of the axial electric field
changed smaller; the rate of axial electric field change
increased with the deteriorated insulator approaching the
high-voltage end, became the smallest and almost stayed
constant in the middle position, and had a slight increase near
to the low-voltage end; the rate of axial electric field change
with two adjacent deteriorated insulator was greater than that
with two separate deteriorated insulator; just by analyzing axial
electric field change rate of three insulators in the low-voltage
end of the 220 kV overhang string, we can determine whether it
contains a zero-value insulator. Therefore, the deteriorated
insulator and its position can be detected by analyzing the

space axial electric field change of insulator string directly.
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Tab.1 Electric field distribution in the vicinity of
insulators under different thickness of air dielectric
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Fig. 4 Influence of deteriorated insulator on
space electric field of the overhang string
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Fig. 5 Influence of deterioration degree on the axial
electric field distribution of overhang string
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Fig. 6 Influence of the number of deteriorated insulators
on the axial electric field distribution of overhang string
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Fig. 9 Influence of deteriorated insulator’s position on the
rate of the axial electric field change
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Tab. 3 Influence of one deteriorated insulator on the
rate of the axial electric field change(d=0.3 m)
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d/m 33 O1.4 T6.6 17 Ti0.10 oLl
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Tab. 5 Rate of the axial electric field change with two
separate zero-value insulator
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Tab. 6 Rate of the axial electric field change of
No.11, No.12 and No.13 insulators
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Ol 012/ 013,/ Oil.j 012,/ 013,
No.1 0.136 0.116 0.167 0.101 0.121 0.150
No.2 0.089 0.089 0.090 0.073 0.075 0.082
No.3 0.067 0.067 0.068 0.059 0.059 0.064
No.4 0.056 0.056 0.057 0.045 0.046 0.046
No.5 0.051 0.050 0.055 0.035 0.037 0.038
No.6 0.050 0.049 0.052 0.026 0.030 0.022
No.7 0.046 0.051 0.050 0.015 0.022 0.025
No.8 0.054 0.051 0.057 0.013 0.012 0.017
No.9 0.050 0.056 0.064 0.020 0.041 0.061

No.10 0.024 0.052 0.069 0.046 0.028 0.013
No.11 0.150 0.030  0.072 0.063 0.058 0.046
No.12 0.049 0.144  0.073 0.059 0.064  0.091
No.13 0.083 0.066 0.159 0.045 0.097 0.066
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Fig. 10 Influence of insulator types on the axial electric
field around the insulator string
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