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Gas Production Law of Dodecylbenzene Insulating
Oil Under Electrical Fault
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Abstract: Dodecylbenzene (DDB) is a kind of weak polar dielectric material widely used in self-contained high
voltage oil filling cable and its accessories. A domestic dodecylbenzene insulating oil was selected as research
object, and its physical and chemical properties, and electrical properties were tested. A test system for simulating
different types of electrical faults in oil was established, and the gas production characteristics of the
dodecylbenzene under two electrical faults of power frequency breakdown in oil and flashover along the oil-paper
surface were studied. The results show that the dodecylbenzene insulating oil has excellent physical and chemical
properties, and electrical properties. H, and C,H, are the characteristic gases under two electrical faults. According
to the dissolved gases analysis (DGA) technology of mineral oil, the three ratio method of IEC is suitable for the
fault type diagnosis of dodecylbenzene insulating oil, while the Dewey triangle method is not suitable.
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Fig.1 Insulating oil dehydration and

degassing processing platform
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Fig.2 Schematic diagram and physical diagram of

electrical fault simulation experiment system
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Fig.3 Needle plate electrode structure in power frequency
breakdown test and oil-paper surface flashover test
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Tab.1 Physical, chemical and electrical properties of
dodecylbenzene insulating oil
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Fig.4 Dissolved gas concentration in oil after
power frequency breakdown
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Fig.5 Dissolved gas concentration in oil after
power frequency oil-paper surface flashover
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Tab.3 TDCG content and gas proportion after power
frequency oil-paper surface flashover
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Fig.6 Linear regression of dissolved gas concentration on
breakdown times after power frequency breakdown
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Fig.7 Linear regression of dissolved gas concentration on
flashover times after power frequency flashover
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Tab.6 Judgment result of three-ratio method
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Fig.9 Judgment result of the Duval triangle
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