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Fig.8 The maximum acceleration of each reference
point and the difference between the maximum
acceleration and the average acceleration
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Table 2 Ratio of main frequency component to
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Fig.16 The first type of conductive rod out of center
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Fig.20 Spectrogram comparison when conducting
rods with misalignment fault
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Fig.21 The difference between the spectrogram of two
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Table 3 Ratio of main frequency component to

DC component when conducting
rods with misalignment fault
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Integrated operation and maintenance design of secondary

equipment in substation based on GSP
PENG Zhigiang' , ZHANG Qibing®, ZHENG Mingzhong' , LUO Fei'
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;

2. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)
Abstract; The current information exchange interface and human-computer interaction interface of secondary equipment
operation and maintenance in substation are not unified, which seriously restricts the efficient operation and maintenance of
substation. In view of this situation,the research on the efficient operation and maintenance technology of secondary equipment
in substation based on power system general service protocol ( GSP) is carried out. Firstly, the architecture of integrated
operation and maintenance of secondary equipment in substation is designed,and the information modeling method of integrated
operation and maintenance of secondary equipment in substation based on substation operation and maintenance configuration
language (SOMCL) is proposed. Then,the service interface and information interaction mechanism of integrated operation and
maintenance of secondary equipment in substation are designed based on object-oriented technology (OOT) ,which achieves the
goal of plug and play information interaction between operation and maintenance tools and the object to be transported. Finally,
the integrated operation and maintenance tool of secondary equipment in substation is developed to realize the standardization
and visualization of operation and maintenance of intelligent secondary equipment in substation, and achieves the goal of
integrated and efficient operation and maintenance of secondary equipment in substation. The proposed method has been piloted
in several new smart substations, which verifies the feasibility of the integrated operation and maintenance technology of
secondary equipment in substation.
Keywords : smart substation ; secondary equipment; integrated operation and maintenance ; information model ; general service

protocol ( GSP) ;object-oriented technology ( OOT)
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Influence of mechanical faults on the vibration of GIS shell
XU Zhiniu', GUO Yifan', LI Xianfeng', ZHAO Lijuan', JIN Hu®, HU Weitao’
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding
071003, China;2. Electric Power Research Institute ,CSG, Guangzhou 510663, China;3. State Grid
Hebei Electric Power Co.,Ltd. Extra High Voltage Branch,Shijiazhuang 050071, China)
Abstract : The gas insulated switch ( GIS) vibrates during operation. In order to analyze the difference between the vibration
signals for loosed bolts or misaligned conducting rods at the connection of GIS shell and the normal operation without defects,a
3D model of 252 kV three-phase box-type GIS is established in this paper. Computational modal analysis is firstly performed on
the model in the field of solid mechanics. Secondly, the natural frequency is determined, and the representative sixth mode
shapes are obtained. By applying different loads and changing the parameters of the model, the time-domain signals of the
vibration acceleration of GIS shell under the state of no fault, different number of bolts loose and different cases of conducting
rod misalignment are solved in the solid mechanics field. Then the frequency-domain signals are obtained through spectrum
analysis. By comparing and analyzing the difference of vibration acceleration signals of GIS shell in several cases, the
characteristics of vibration acceleration of GIS shell in case of bolt loosening fault and conducting rod misalignment fault are
obtained. Finally,the criteria for the above faults are obtained. Some certain reference value about the follow-up GIS equipment
running condition monitoring, mechanical fault identification and vibration research have been provided in the conclusion of this
paper.
Keywords : gas insulated switch ( GIS) ; finite element; natural frequency; vibration signal; bolt looseness; conducting rod

misalignment
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