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Abstract: For oil-less equipment, internal insulation is achieved by filling with insulating oil. In case of discharge
or overheating faults, the insulating oil deteriorates, generating such dissolved gases as H,, hydrocarbons, CO and
CO.. Under severe cases, this may cause equipment to explore. In this paper such typical faults of oil-paper insula-
tion bushing as discharge type (insulation moisture , main insulation design and process defects) and overheating type
(fault of current-carrying structure ) are simulated , and the dissolved gas in the oil in the fault bushing is monitored.
The study results show that, under four types of insulation faults, the gas production volume in ascending order is in-
terlayer bubble, insulation moisture , design effect in the main insulation and electrode plate defect. In case of apply-
ing rated voltage on the fault bushing, partial discharge will generated and H, is continuously generated. For four
types of insulation faults, the gas generation rate of H,shows a slow increase and gradually tends to saturation with
the voltage application time. The gas generation rate of C;H, under four types of insulation faults shows a trend of
slow increase at first and then rapid increase with voltage application time. The occurrence time of fast increase is
different, in which the later-stage C,H. generation rate increases dhaply for electrode plate defects and main insula-
tion design defects, but increases modestly for insulation moisture and interlayer bubble. The hydrocarbon gas gen-
eration volume of the fault bushing of the current-carrying structural parts from less to more is C,Hg, CH,, C.H, and
C.H:, the volume fractino of C,H; is more than that of H. The total hydrocarbon gas generation volume is larger than

insulation discharge , the gas generation rate of H, shows a continuous and slow increase trend with the voltage appli-
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cation time. However, under the defect of current-carrying structue, the H, gas generation rate is slower than the in-

sulation defect, but the C,H, gas generation rate is faster than insulation defect. The main conclusions of this paper

are of great significance for fault analysis under gas generation in oil-less equipment.
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Table 1 Key technical parameters of 72.5 kV OIP bushing
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1 WA e U (U V 72.5
2 BE LR (LA 630
3 1 min THTH 2 HUE(AC) (rms)/k V 155
4 AU LI A2 FUE (BIL) (peak)/k V 325
5 LOSU./ 3 A BiiFE A £L (tan 8)/% <0.5
6 U, N Rl L 42 (PD)/pC <10
7 e/ IVAFRICHLEE E§/mm 1813
8 R 527 1745 /N 1000
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Fig.2 Structural dimension diagram of 126 kV OIP bushing
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Table 2 Key technical parameters of 126 kV OIP bushing
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Table 3 Typical insulation type discharge fault bushing

designed and trial-produced
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Fig.3 The variation curve of the dissipation spectrum of

the bushing specimen with heating time
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Fig. 4 Variation curve of capacitance spectrum of bushing

sample with heating time
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Fig. 5 Schematic diagram of double-conduit current-

carrying structure casing
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Fig. 6 Simulation diagram of gap discharge fault of double-

conduit current-carrying structure
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Table 4 Two types of casing gas production under

insulation discharge defect fault
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Fig. 10 Comparison of gas production of 72.5 kV bushing
and 126 kV bushing with the same insulation fault
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insulation faults of 72.5 kV bushing
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Fig. 12 Comparison of H, gas production rate of two
voltage classes of bushing under plate defect and interlayer
bubble discharge
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