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Study on Pressure Uariation Characteristics of Oil-minimum Equipment Under
Overheat Defects

HE Xingrong', YIN Jia’, ZHANG Guozhi’, ZHANG Ran', CHEN Ling', ZHANG Xiaoxing’

(1. State Grid Sichuan Electric Power Company, Chengdu 610041, China; 2. School of Electrical and Automation, Wuhan University,
Wuhan 430072, China)

Abstract: In view of insufficient dielectric online detection technology of existing minimum oil electrical equipment,
in recent years, some scholars have proposed pressure-based online monitoring technology of minimum oil equip-
ment. However, internal pressure variation characteristic of minimum oil equipment at overheat defect has not been
experimentally studied by scholars. In this paper, 110 kV oil immersed vertical currnt transformer is taken as proto-
type to study by experiment the internal pressure variation characteristic of minimum oil equipment at the tempera-
ture of 100 °C, 150 °C,200 °C, 250 °C and 300 °C respectively. It is shown by the result that Dthe pressure varia-
tion by mild and low temperature overheat defects is small and the maximum increments in 50 hours is 1.33 kPa,
1.65 kPa,2.01 kPa,2.51 kPa,and 2.70 kPa, respectively;@the pressure variation due to overheat defect shows expo-
nential increase. In the initial 10 hours, the pressure rises sharply and gradually in 10 ~ 20 hours. The pressure re-
mains basically unchanged after 20 hours. @) The increase range the maximum pressure with 50 hours is several hun-
dreds of Pascals at every 50 °C rise in the temperature of the overheat spot. At the same time , three reasons with differ-
ent pressure variation characteristic due to overheating and discharge defects are pointed out by theoretical analysis.
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Fig. 1 Pressure sensor installation diagram and pressure

detection circuit
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Fig.3 Vertical CT structure diagram
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Fig. 5 Heating rod and installation physical map
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Fig. 6 Pressure versus time curve under mild overheating
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Table1 Maximum increase and maximum pressure

under mild overheating

L/ C a/kPa B/kPa
100 1.33 122.74
150 1.65 123.08
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Fig. 7 Pressure versus time curve under low
temperature overheating
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under low temperature overheating

TREEC a/kPa Bl/kPa
200 2.01 123.44
250 2.51 123.94
300 2.70 124.13
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Table 3 Difference between « values of

adjacent temperatures

i/ °C offZ 2E/kPa
100 ~ 150 0.32
150 ~ 200 0.37
200 ~ 250 0.50
250 ~ 300 0.19
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Fig. 8 Pressure versus time curve after fault removal
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Fig. 9 Coking diagram of the surface of the heating rod

after the experiment
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