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Fig.1 Waveforms of leakage current with
laser bombardment or not
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Table 1 ESDD and NSDD of insulator samples

45 ESDD {8/ (mg-ecm™2) NSDD {f/(mg-cm™2)

1 0.028 4 0.617 9
2 0.017 8 0.198 5
3 0.029 8 0.512°5
4 0.031 4 0.642 7
5 0.014 6 0.086 6
6 0.011 5 0.030 3
7 0.010 8 0.078 9
8 0.010 5 0.107 1
9 0.006 8 0.014 4
10 0.008 4 0.088 9
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Fig.4 Calibration results for ESDD in separate regions
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Table 2 Prediction results of samples No.4 and No.7

5% 48 18

FME/ (mg-em™)  0.0325  0.010 3
ESDD  SZfRffi/(mgrem™)  0.0314  0.010 8

FAXHR 2/ % 3.50 4.63

WiME/ (mg-em™)  0.6084  0.067 5
NSDD  SzfRfH/(mg-em™)  0.6427  0.078 9
AR 22/ % 5.34 14.45
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Insulator contamination analysis based on laser-induced breakdown spectroscopy
JIN Tao', LU Shan', LIU Xingting', HE Yongqi’, WANG Xilin®, JIA Zhidong’
(1. State Grid Shanxi Electric Power Company Research Institute , Taiyuan 030001, China;
2. Guangdong Engineering Technology Research Centre of Power Equipment Reliability
in Complicated Coastal Environments, Shenzhen 518055, China)

Abstract : Pollution flashover is one of the main factors threatening the safety of power system. In order to prevent pollution
flashover accident,it is necessary to regularly analyze the contamination of insulator surface. However, the traditional power
outage sampling method has a long detection period and consumes a lot of manpower and material resources. In this paper,a
strategy and a model for the surface pollution analysis of insulators using laser-induced breakdown spectroscopy are proposed. 10
glass insulators with different equivalent salt deposit density (ESDD) and non-soluble deposit density (NSDD) are taken as
research object,and the glass insulator’s surface can be divided into inner,middle and outer ring. The calibration of coefficient
of correlation of the model under different test strategy is studied, using Na 589.592 nm, Al 396.192 nm as characteristic
spectral lines. The result shows that for ESDD,the coefficient of correlation can reach 0.948 1 when inner and middle rings are
selected as test objects. And the relative error of detection is within 5%. For NSDD, the coefficient of correlation can reach
0.938 3 when middle ring is selected as test object. And the relative error of detection is within 15%. The analysis method can
realize the quick on-site analysis of insulator surface contamination and improve the operation ability of transmission line
operation safety maintenance ,which has important engineering application value.

Keywords : equivalent salt deposit density ( ESDD ) ; non-soluble deposit density ( NSDD) ; laser-induced breakdown spec-
troscopy ( LIBS) ;natural pollution ;calibration model ;strategy of test
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