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Fig.1 Model of air-gap discharge

in defected insulation
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Fig.2 Schematic diagram of insulation
medium with single air-gap
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Fig.3 Equivalent circuit of air-gap discharge
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Fig.5 Variation law of average discharge
energy per second
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Tab.l1 Wavelet moment feature values

for different times
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Energy-wavelet moment characteristics of air-gap discharge in oil-paper insulation
of transformer and partition of discharge process
CHEN Weigen',DU Jie',LING Yun?,XIE Bo',LONG Zhenze'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongging 400044, China;2. Shenzhen Power Supply Bureau,Shenzhen 518001, China)

Abstract: The variation law of discharge energy is researched based on the model of air-gap discharge in
oil-paper insulation. The discharge repetition rate is introduced and the average discharge energy per second
is proposed to describe the developing process of air-gap discharge. The phase of power frequency is
introduced and a three-dimensional statistic graph ¢-W-n is constructed based on the discharge energy,
which is then projected to the discharge energy-phase plane to obtain the gray intensity image. A feature
extraction method based on wavelet moment feature is adopted to extract the global and local features of
the obtained gray intensity image. Based on the wavelet moment feature values exiracted at different times,
the whole discharge process is divided into four stages by the fuzzy C-means clustering method:the
discharge generation and oscillation development stage,the weak discharge stage,the discharge outbreak stage
and the pre-breakdown stage.

Key words: electric transformers; insulation; oil-paper insulation; air-gap discharge; discharge energy;

wavelet moment characteristics; fuzzy C-means clustering; partial discharges
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Gas-insulated switchgear state monitoring based on SF;
decomposition products detection
YAN Xianglian',SONG Gao', WANG Chengyu',JT Yansong', YANG Ren?,
JIAN Yongfeng?, LIU Hanmei'

(1. China Electric Power Research Institute,Beijing 100192, China;
2. Shaanxi Electric Power Research Institute,Xi’an 710054 ,China)

Abstract: The method of SFs decomposition products detection is analyzed and the online decomposition
products detection is carried out for different grid GISs(Gas-Insulated Switchgears). The detection results are
statistically analyzed and the decomposition products characteristics of different GISs are obtained,which
shows that,no SO, or H,S content is detected in normally operating GISs;more than 50% of GISs contain
CO with the concentration less than 20 wL/L;the probability of transducer containing CO and with higher
concentration is big. The GISs containing SO, are traced and combined with the operating conditions,their
states are comprehensively estimated. The inspection by GIS disassembly verifies the effectiveness of the
proposed detection method and monitoring results.

Key words: SFs; decomposition products; gas-insulated switchgear; monitoring; insulation
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