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Abstract

The power system is an electric energy production and consumption system composed of power
plants, transmission and transformation lines, power supply and distribution stations, and elec-
tricity consumption. In the transformer accident, the oil-immersed transformer is the majority.
Among them, the power insulating oil inside the oil-immersed transformer is one of the causes of the
accident. This study collects relevant literatures on the influence of temperature on oil-immersed
transformer accidents at home and abroad, and explores the insulation deterioration caused by
temperature on the power insulating oil in oil-immersed transformers, which leads to the occur-
rence of oil-immersed transformer fire accidents. The experimental set temperature data is ana-
lyzed and provided using differential scanning calorimeter (DSC) and thermogravimetric analyzer
(TG). The weight loss of electrical insulating oil under the set temperature is observed using con-
stant temperature heating. Whether the insulating ability of the insulating oil of constant tempera-
ture heating electrical appliances has a tendency to decrease with the increase of temperature by
the electric withstand voltage test. Experimental results show that the insulation capacity of power
insulating oil will increase as the temperature rises, but insulation degradation will occur when the
temperature reaches a high temperature. Therefore, it may cause accidents or fire hazards of
oil-immersed transformers, and electricity system failure causes major disasters such as economic
losses. Therefore, the relevant experimental data in the study can be used as a reference for the
safety application and operation basis of oil-immersed transformers, and it is hoped that in the fu-
ture, oil-immersed transformer accidents can prevent electric insulating oil fire accidents and ef-
fectively reduce the probability of occurrence.
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Figure 1. TG testing curve diagram of power insulating oil at heating rate

1.0°C/min, 2.0°C/min, 4.0°C/min and 8.0°C/min
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Figure 2. DSC testing thermogram of power insulating oil at heating rates of
1.0°C/min, 2.0°C/min, 4.0°C/min and 8.0°C/min
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Figure 3. The weight loss curve of electric insulating oil at constant heating
temperature of 50°C, 100°C, 150°C, 160°C and 180°C
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Figure 4. The withstand voltage testing curve of power insulating oil at a
boost rate of 500 VPS
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Figure 5. The withstand voltage testing curve of power insulating oil at a
boost rate of 2000 VPS
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Figure 6. The withstand voltage testing curve of power insulating oil at a
boost rate of 3000 VPS
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