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Influences of Uniform Temperature and Gradient Temperature on
Breakdown Characteristics of Transformer Oil
Under Extremely Low Temperature

CHEN He', BING Long', ZHANG lJing?>, LUO Ziqiu>, WU Yue', SUN Qiulong', ZHANG Hui’
(1. State Grid Hulunbuir Power Supply Company, Hulunbuir 021100, China; 2. Wuhan NARI Limited
Liability Company of State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: In order to study the influence of winding heat release during actual transformer operation process at
extremely low temperature on the breakdown characteristics of transformer oil, the 45" transformer oil was
selected as the research object, and the saturated moisture content of the transformer oil with different temperature
under extremely low temperature were tested. A breakdown test platform under low temperature environment was
built, and the electric strength of the transformer oil was measured under uniform temperature and gradient
temperature conditions. The results show that the relationship between saturated moisture content of the
transformer and temperature satisfies Arrhenius equation under low temperature. After fully standing at low
temperature, the electric strength of uniform temperature transformer oil increases to a certain extent in low
temperature range, and the electric strength at -10°C increases most obvious where the electric strength is the
minimum, which is 51.5% higher than that before standing. The electric strength change curve of gradient
temperature transformer oil with temperature is similar to that of the uniform temperature transformer oil, showing
a “U” shape distribution as a whole. The minimum electric strength of gradient temperature transformer oil does
not decrease compared with that of uniform temperature transformer oil, but slightly increases, and the temperature
reaching the electric strength minimum value increases.
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Fig.1 Low temperature breakdown test platform
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Fig.2 Schematic diagram of the oil cup structure with

heating electrode
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Fig.3 Change curve of saturated water content of

transformer oil with temperature
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Fig.4 Variation of electric strength of the transformer oil

before and after standing with temperature
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Fig.5 Temperature change curves of transformer oil at

different positions inside the oil cup
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