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Abstract: In order to verify the applicability of DGA fault diagnosis methods in oil-filled submarine cable, we
chose domestic dodecylbenzene (DDB) insulating oil as research object. First, the decomposition temperature of
DDB insulating oil was determined by thermogravimetric test under different heating rates. Subsequently, a test
system was built to carry out thermal fault simulation tests of DDB pure oil, oil-paper, and 25* mineral oil at 150,
250, and 350°C. After test, the percentage of five characteristic gases (H,, CH,, C,H,, C,H,, C,H,) dissolved in the
fault oils was measured to study the gas production law of DDB insulating oil under thermal fault. Finally, existing
DGA diagnostic methods (classic Duval triangle, quadrilateral graphic method) were selected to analyze the gas
data. The results show that the proportion of C,H, dissolved in DDB insulating oil under thermal fault increase
significantly with the increase of fault temperature, and the proportion of C,H, in mineral oil is at a low level in the
whole temperature range. In the thermal fault diagnosis, the classic Duval triangle and quadrilateral graphical

method can detect thermal faults by the dissolved gas in DDB insulating oil, but the temperature range of thermal
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fault cannot be determined accurately, and the fault boundary need to be further modified.

Key words: dissolved gas analysis; dodecylbenzene; thermogravimetric analysis; thermal fault
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Fig.1 Pretreatment platform
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Fig.2 Thermal fault simulation platform
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Tab.1 Themal decomposition temperature of

dodecylbenzene insulating oil

THEHA ORI E A REARETE SR R I L

/(°*C/min) /C /C /C
5 157.75 226.75 218.14
10 177.37 246.11 242.47
15 186.26 257.63 254.13
20 191.12 265.17 261.51
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Tab.2 Simulation temperature and time
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Fig.4 Percentage content of dissolved gas in mineral oil
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Fig.5 Dissolved gas in dodecylbenzene insulating oil

under simulated thermal fault
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Fig.6 Diagnostic results of classical Duval triangle
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Fig.7 Diagnostic results of the

quadrilateral graphic method
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