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Calculation Method of Thermal Decomposition Activation Energy of Basin-type
Insulators Based on TG Analysis
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Abstract: Gas-insulated metal-enclosed switches (GIS)are widely used in power systems. Among them, basin-type
insulators have been subjected to aging degradation under the effect of electro thermal stress for a long time , and seri-
ous accidents may be caused in severe cases. Aging degradation of basin-type insulator is actually a chemical reac-
tion process, so it is of great importance to study the thermal decomposition process of basin-type insulator. Based on
the principle of thermal analysis, the thermal decomposition process of the basin-type insulator under five different
heating rates is analyzed by TG method. The activation energy of the basin-type insulator is calculated by the Flynn-
Wall-Ozawa method and the Kissinger method. The results show that the calculated results by the first method of Fly-
nn-Wall-Ozawa method and Kissinger method are basically the same. The activation energy calculated by the second
method of Flynn-Wall-Ozawa method initially increases with the increase of conversion rate. Peak at a conversion
rate of 0.12, then decrease slightly as the conversion rate increases and last gives a microscopic explanation of this
phenomenon. The above research has certain guiding significance for accurately calculating the activation energy of
the basin-type insulator, revealing the aging mechanism and evaluating the aging degree.
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Table 1 Peak temperature of the thermogravimetric

curve at different heating rates

TR ZR/(°C - min™) T,/C T/K
Bi=5 407.83 680.98
B:=10 420.54 693.69
B=15 428.34 701.49
B:=20 434.04 707.19
B=25 438.51 711.66
A AR LI 671, Ir=kidi L AE R 200.96 kJ/mol .
3.4
3.0p
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Fig. 6 Fitting curve obtained by Flynn-Wall-Ozwa method
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Table 2 Activation energies at different conversion rates «

k%o 001 002 0.03 004 005 006

kg

104.44 156.92 176.28 183.11 187.03 191.16
(kJ+mol™)
k%o 007 008 0.09 010 011 0.12
ke

197.76 204.91 211.77 218.36 224.05 224.53
(kJ+mol™)
HAp%q 013 014  0.15 0.16 017 0.18
ke

223.26 220.03 218.11 214.79 212.99 212.62
(kJ+mol™)
HAbEq 019 020 021 022 023 024
1hfLhg/

21140 210.25 210.19 210.00 209.86 210.74
(kJ+mol™)
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