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Study on ageing characteristics and operating life prediction of silicone
rubber for composite insulators under large temperature difference
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Abstract: The temperature difference in the southeastern region of Tibet is relatively large, which has negative influence on
the insulation performance of composite insulators, and affects the continuous and reliable transmission of West East power.
Silicone rubber samples were conducted 720 hours of high and low temperature cyclic ageing tests at -20—-150°C in this
paper, and the silicone rubber sampes with different cycles were conducted various tests to study the changes of ageing
performance in large temperature difference environments. The 12 kinds of tested characteristic parameters were conducted
selection of characteristic parameters using Fisher Score, and 4 kinds of significantly correlated characteristic parameters
were selected. Taking composite insulators running for 0—11 years as the research object, we conducted performance testing
and result analysis on in-service composite insulators based on correlated characteristic parameters, and proposed an
improved genetic algorithm to optimize the BP (Back Propagation) neural network prediction algorithm. On the one hand,
this algorithm improves the optimal preservation strategy selection operator, and on the other hand, this algorithm
dynamically adjusts the mutation probability and crossover probability during the iterative process. The results show that the
four ageing characteristic parameters, which are tensile strength, dielectric loss factor tand, TGA residual ratio, and Si-OH
transmittance reduction rate, are significantly correlated. Compared with the traditional BP and GA-BP (genetic algorithm
back propagation) neural networks, the improved GA-BP neural network has stronger nonlinear learning and global
optimization capability, and faster network convergence speed. The test error result of the improved GA-BP neural network
on a group of samples aged for 11 years is 2.33%. The error between the predicted operating life and the actual service life

of five groups of composite insulators is within 5%.
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Table 3 Changes in infrared transmittance of different
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Table 4 Holes number of silicone rubber samples with

different cycle times
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Table 5 Test results of other performance parameters of

silicone rubber samples after different cycles
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Table 6 Ageing evaluation characteristic parameters of

composite insulators
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Table 7 Test results of ageing characteristic parameters of

silicone rubber with different years of service
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Fig.9 Topological structure of BP neural network
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