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Fig.4 Time-domain and frequency-domain plots of
the on-load tap-changer vibration signal
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Table 2 MI between each mode and original signal
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Table 3 The feature vectors under different conditions
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Table 4 The diagnosis accuracy of on-load
tap-changer mechanical conditions
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Fault diagnosis of on-load tap-changer based on the

parameter-adaptive VMD and SA-ELM
QIAN Guochao'? | PENG Qingjun®, CHENG Zhiwan>, GU Hongrui', YU Hong’
(1. School of Electrical Engineering, Chongqing University , Chongqing 400030, China;
2. Electric Power Research Institute of Yunnan Power Grid Co.,Ltd. , Kunming 650200, China)

Abstract: Mechanical vibration signal can reflect the running state of on-load tap-changer. In order to realize effective
mechanical fault diagnosis for on-load tap-changer, a fault diagnosis method based on the parameter-adapted variational mode
decomposition (VMD) and extreme learning machine optimized by simulated anneal (SA-ELM) is proposed. Firstly, the signal
is decomposed by VMD method, and the number of modals is selected based on energy criterion. A group of modal components
with narrow band and great discrimination is obtained. Then the energy features of each modal component are calculated, which
form the feature vector group, and the modal features of different fault states are clearly distinguished. Finally, the feature
vector group is input to the extreme learning machine ( ELM) optimized by simulated annealing algorithm to realize the
recognition and fault diagnosis of the vibration signals. An experiment is carried out on the simulation experiment platform and
the collected signals are processed. Compared with the method based on VMD and ELM, the fault diagnosis method proposed
can effectively improve the diagnostic accuracy of mechanical fault of on-load tap-changer.

Keywords : on-load tap-changer;variational mode decomposition;modal energy ; extreme learning machine ; fault diagnosis
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Identification of fault zones in distribution network based on

zero sequence current distribution characteristics
XU Haoyuan', LIU Bo®>, YE Kai', PENG Nan', LIANG Rui'
(1. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China;
2. State Grid Xuzhou Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Xuzhou 221005, China)

Abstract: Aiming at the problems of complex fault location method , poor reliability and high equipment requirements of existing
distribution network, a fault segment identification of distribution network based on zero-sequence current distribution
characteristics is proposed by means of low-sampling and low-cost fault indicators method. Firstly, the composition and
distribution characteristics of zero-sequence current in different locations and different neutral grounding modes of the line are
analyzed qualitatively. Then the difference between the zero-sequence current amplitude of the healthy section and the fault
section in each case is derived quantitatively,thereby constructing the fault segment identification criterion. Finally, combined
with the zero-sequence current distribution feature and the clustering process, the fault line is determined by the ratio of the
distance between the last two classes, and the fault segment is determined according to the last two types of boundary numbers of
the fault line. The method is simple and effective. The 10 kV low-current grounding system is built in PSCAD/EMTDC for
simulation verification. The results show that the proposed method has nothing to do with the initial phase angle of the fault and
has strong anti-interference ability,and is not affected by the fault resistance and fault location.
Keywords : zero sequence current amplitude difference ; hierarchical clustering; single phase ground fault; fault zone identifi-

cation
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