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Evaluation of Measurement Robustness for Remote Degradation Diagnostics of Polymeric
Insulator Using Laser Spectroscopy
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Abstract:  Polymeric insulators are widely used for outdoor insulation in power transmission lines. They degrade with
long term use in the field. Therefore, to accurately determine the lifetime of polymeric insulators, it is essential to
evaluate this degradation. In this paper, we present the results of depth profiling of polymeric insulators using laser-
induced breakdown spectroscopy (LIBS). The robustness of the remote LIBS measurement was evaluated in terms of
laser energy and laser irradiation angle. These results show that depth profiling is sufficiently feasible using laser energy
of 100 mJ or less, and that the measured Si and Al emission intensities are almost constant when the irradiation angle
was inclined O to 40 degrees to the sample surface.
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Fig. 1 Remote LIBS experimental setup.
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Fig. 2.1 Change in R-value on the number of Fig. 2.2 Change in R-value on the number of
laser pulses for virgin sample. laser pulses for field-aged sample.
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Fig. 4.1 Dependence of emission intensity on Fig. 4.2 Dependence of F-value on laser
laser irradiation angle. irradiation angle.
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