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Insulation Characteristics and Thermography Diagnosis of Porcelain Insulators for
the Distribution Systems
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(Jong—Man Joung - Dong-Myeong Kim - Myung-Ho Choi)

Abstract - The insulating characteristics and temperature rise behaviors of porcelain suspension insulators were
investigated. The testing insulators had used in the distribution systems normally and were sampled. Firstly, leakage
current was measured and its impedance was calculated. The leakage current of good insulators is 0.2 mA and its
impedance is 66 MQ. The worse insulators have lower impedance and the insulators having below 15 MQ take place
flashover at the high frequency voltage flashover test. Secondly, the temperature rise characteristics were analyzed
depending on leakage current and its impedance. Surface temperature of insulators was measured for 30 minutes and
until its saturation after voltage was applied. The temperature rise of insulators having 15 MQ is about 145 C above the
ambient temperature. Lastly, the heating behaviors of 3 insulators in a string was analyzed. Any insulator in the string
does not generate heat so far as it has at least one sound insulator. On the other hand, all the insulators in the string

are bad if the string have any heating insulator.
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Fig. 1 Layout of porcelain suspending insulator
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Fig. 2 Failure case of the insulators
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Fig. 3 Test samples
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Fig. 4 Flashover test with high frequency voltage
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Fig. 5 Leakage current and impedance of the insulators
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Fig. 6 Insulating and short time temperature rise characteristics
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Table 2 Capacitance and resistance values of the good

insulators
o AHEE C | dddAF R dHE~ 7
(pF) (GQ) (MQ)
1 36.7 15.2 66
37.0 11.3 66
37.7 13.7 66
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Fig. 8 Test results of flashover test with HF voltage
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Fig. 9 Temperature saturation characteristics
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Table 3 Temperature rise of the insulator series
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0.2 66 42
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1.1 33 4
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Fig. 11 Thermography diagnosis case
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