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Deterioration characteristics of silicone oil for
high voltage cable terminal in closed environment
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Abstract: In order to study the causes of dehydration of silicone oil for high voltage cable terminal in closed environment,
and investigate its characterization parameters after deterioration, we built an experimental platform with closed
environment for thermal ageing and electrical ageing, and tested the physical, chemical, and electrical properties of silicone
oil under different ageing states. The results show that both thermal ageing and electrical ageing can cause the dehydration
of silicone oil. The thermal ageing at 90°C and low energy partial discharge have less effect on the deterioration of the
physical, chemical, and electrical properties of silicone oil, while the intermittent spark discharge and continuous arc
discharge have great effect on that. The breakdown voltage, dielectric loss factor, and volume resistivity have larger
correlation with the water content, so that they can effectively represent the deterioration degree of silicon oil.
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Tab.1 The factory performance of TR50 silicone oil
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Fig.1 Structure layout of needle plate electrode
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Fig.2 Schematic diagram of electrical ageing test platform
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Fig.3 Physical and chemical parameters results at 90°C
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Fig.4 Electrical parameters results at 90°C
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Fig.5 Electrical parameters under

low energy partial discharge
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Fig.6  Physical and chemical parameters under low energy

0 5

partial discharge
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Fig.7 Electrical parameters under intermittent spark discharge
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Fig.8 Physical and chemical parameters under intermittent

spark discharge
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Fig.9 Electrical parameters under continuous arc discharge
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Fig.10 Physical and chemical parameters under continuous

arc discharge
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Tab.2 Correlation between electrical parameters and physical

and chemical parameters of silicone oil
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