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ABSTRACT
Taiwan islands locate in sub-tropic area. In this climate condition, the insulators on

transmission and distribution lines along the seashore suffer from the impact of sea-wind, salt-fog
and industrial pollutants respectively. Comparing to other climates, the severe weather parameters
are significantly influence in insulator performance. Contamination flashovers have become the
greatest concern to power lines during the past decades. A number of power failures are recorded
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on electric networks. To solve this problem, so far various efforts , gradually replacement of conventional insulators by
polymer insulators for specific area have been made. In other words, polymer insulators serve as a countermeasure
against contamination problems. This project is initiated in distribution lines aiming to investigate HDPE polymer
insulators failure events and establish the fracture analysis techniques, in the consequence of improving power quality
in distribution lines. The main results in this project are acquiring polymer insulators application information both in
domestic and overseas, establishing analysis techniques both in materials (FTRI/TGA/DSC/SEM) and electricity (UV
Corona Image Monitoring) and referring maintenance criteria on polymer insulators service. The failure occurred in the
vicinity of the bottom of insulators with accumulated contaminants which caused tracking and erosion phenomena and
induced high-temperature damage. 
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1. HDPE  

Table 1 Hardness test of HDPE polymer insulators.
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4.        ICP 

Table 4 ICP analysis of superficial contaminants.

2. HDPE  

Table 2 Roughness test of HDPE polymer insulators.

3. HDPE ESDD 

Table 3 ESDD figures of HDPE polymer insulators.
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6.

Table 6 Hydrophobicity classification of polymer insulator.

7.

Table 7 Results of polymer insulators power test.

5.       (HC) 

Table 5 Hydrophobicity classification in STRI.



-235-

1

Figure 1 Field investigation.

2 A-1 

Figure 2 Sample A-1.

3 B-1 

Figure 3 Sample B-1.

4 C-1 

Figure 4 Sample C-1.
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5 C-2 

Figure 5 Sample C-2.

6 A-2 

Figure 6 Sample A-2.

7 C-2 

Figure 7 Sample B-2.

8 C-3 

Figure 8 Sample C-3.

9 D-2 

Figure 9 Sample D-2.
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10 FTIR 

Figure 10 FTIR spectrum of new sample.

11 (a) I A-1 (b) II A-2 FTIR 

Figure 11 FTIR spectrum of (a) I A-1, (b) II A-2.

12 TG-DSC 

Figure 12 TG-DSC figure of new sample.



-238-

2005 6

13 (a) I A-1 (b) II A-2 TG-DSC 

Figure 13 TG-DSC figure of (a) I A-1, (b) II A-2.

14 SEM 

Figure 14 SEM morphology of new sample.

15 STRI 

Figure 15 Hydrophobicity classification in STRI.
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16

Figure 16 Power test facilities and layout.

17 B-2 

Figure 17 UV corona image monitoring of B-2.

18

Figure 18 Artificial contaminants figure in UV corona

image monitoring.



-240-

2005 6

19 A-2 ESDD (0.35 mg/cm2)

Figure 19 Artificial contaminants figure in UV corona image monitoring of

Sample A-2.




