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Condition evaluation of gas insulated switchgear based on extension analysis and entropy method
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(1. College of Energy and Electrical Engineering, HoHai University, Nanjing 211100, China;
2. Jiangsu Nanjing Power Supply Company, Nanjing 210019, China)

Abstract: Condition evaluation of GIS is an important approach to providing decision-making for condition
maintenance. Extension analysis is introduced into condition evaluation of GIS. With the basis of indexes of SF6 gas
components, combining with the purity, air humidity and air content of SFs indexes to construct correlation functions
according to SF6 gas components are widely used to the operation of GIS. Determine the relationship between the
condition level and the corresponding maintenance strategies based on relations of correlation function values and note
values and warning values specified by procedures. Entropy method is used to solve the weight problems of each index
for GIS condition assessment. The results of an example analysis indicate that the method in this paper is capable of
assessing the state of GIS in each chamber and it is conducive to the monitoring and early warning and developing
comprehensive maintenance strategy.
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Table 1 Classical field and segment of assessment

indexes of GIS
TiH VRt R AR 2 s REE
X1(SOy) [0,5] [0,10]
Xo(HaS) [0,2] [0,5]
SF6 AR Fabw/ X3(CO) [0,100] [0,150]
(uL-L™h X4(CFy) [0,15] [0,20]
X5(COy) [0,15] [0,25]
Xs(HF) [0,25] [0,30]
X7(SFs UKL /%) [99,100]  [95,100]
Xs(B A ) [0,50] [0,100]
oK R/(uL-L) Xo(KINA %) [0,300] [0,500]
(BFE BT AVHE) Xio(AERINA =) [0,1 000]  [0,1 300]
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Table 2 Corresponding relation of correlation function value

X,
K(x)

Xyo

and state level
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Table 3 Evaluation value of SF indexes

LR X X, X3 Xy Xs Xo
Ei(0.72) 8.5 8.3 7.5 6.5 6.5 4.5
E»(0.68) 8.8 8.2 7.6 6.2 6.8 4.2
E3(0.65) 8.2 8.5 7.8 6.8 6.2 4.8
E4(0.62) 8.6 8.3 7.2 6.6 6.6 4.6
Es(0.78) 8.4 8.2 7.5 6.3 6.4 4.4
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Table 4 Online measurement data of SF¢ gas component

SF6 AL /M (uL-L™)

W58 H A

SO, H>S CcO CF, CO, HF
2009.03.11 2 0 50 5 10 7
2009.04.11 5 1 90 16 26 18
2009.05.12 11 3 120 25 38 25
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¢=[0.820 0, 0.865 0, 0.947 7, 0.855 6, 0.892 2, 0.900 8],
G'=[0.250 5,0.1878,0.072 8,0.200 9, 0.150 0, 0.1380],
w'=[0.2270,0.193 2,0.126 5,0.177 9, 0.152 7, 0.1227],
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Fig. 1 3-D plot of UHF PD signal
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Fig. 2 Figure of continuous measurement mode
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Fig. 3 Figure of phase measurement mode
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Fig. 4 Figure of disintegration for air chamber
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