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Abgtract: Porcelain insulators have been used mainly for power line fixing and electrical insulation in transmission
towers. Porcelain insulators have generally a 30 years desired life, but over 50% exceed their life expectancy. Since the
damage to porcelain insulators is usually accompanied by enormous loss of human resource material, their efficient
maintenance has emerged as an important issue. In this regard, this study applied a frequency response function (FRF)
for integrity assessment of the insulator. The characteristics of the FRF according to damage types were identified and
analyzed by the change in natura frequencies, curve shape, attenuation, and Nyquist diagram stability. The results
showed significant differences in the FRF according to damage types, which can be used as basic data for the effective

integrity assessment of porcelain insulators.
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Fig. 1. Type of porcelain insulator damage: (&) normd, (b)
cap damage, and (c) porcelain damage.
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Fig. 2. Experimental set-up for frequency response function
measurement of porcelain insulator.
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Fig. 3. FRF results by five experimenta values and average vaue.
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Table 1. Type by impact hammer and sensor position.

Type Impact Sensor
Type 1 Porcelain Cap
Type 2 Porcelain Porcelain
Type 3 Cap Cap
Type 4 Cap Porcelain
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Fig. 4. FRF results according to impact and sensor position.
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Fig. 5. Accelerometer placement at various positions for FRF
measurement.
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Fig. 6. FRF results according to position of sensors.
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Table 2. Experimental values of natural frequency by frequency response function.

Saml Mode 1 Mode 2 Mode 3 Mode 4
e
P Frequency = Magnitude Frequency  Magnitude Frequency  Magnitude  Frequency  Magnitude

Norma (1) 1,980 5.74e-8 2,920 3.83e-9 3,360 1.33e-8 3,980 2.03e-8

Norma (2) 1,960 7.48e-8 2,840 3.81e9 3,260 2.32e-8 4,000 3.07e-8

Norma (3) 2,000 8.94e-8 2,800 1.36e-8 3,260 1.85e-8 4,080 4.54e-8
Porcelain damage 840 3.59e-8 1,080 9.16e-8 - - - -
Steel damage (1) 1,980 8.48e-8 2,780 9.01e-9 3,280 1.76e-8 4,020 2.5%-8
Steel damage (2) 1,960 9.85e-8 2,700 1.03e-8 3,280 1.70e-8 3,960 2.58e-8
Steel damage (3) 1,960 7.59%-8 2,680 9.85e-9 3,240 1.82e-8 4,000 3.48e-8
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Fig. 7. FRF results by damage type of porcelain insulator.
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Fig. 8. Damping raito of FRF curve shape by damage type.
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Fig. 9. Nyquist diagram by porcelain insulator damage type.

Nyquist Diagram

normal
~ porcelain damage
- - -~ cap damage

Imaginary Axis

-4 0 4
Real Axis

Fig. 10. Nyquist diagram by porcelain insulator damage type.
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