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Table 1 Result of ideal signal analysis using the
matrix pencil algorithm
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Table 2 Result of ideal signal analysis using the
Fourier algorithm
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Fig.1 Fault component network of
single-phase-to-earth fault
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Fig. 2 Equivalent diagram of transient
zero-mode network
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Fig.3 Structure of transient zero-mode network
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Fig. 4 Flow chart of fault line selection
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Table 3 Fault line selection result by group comparing with

transient zero-mode current in different fault locations
(®=90°,R;=0 Q)
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Table 4 Fault line selection result by group comparing with
transient zero-mode current in different fault angles
(D;=7.5 km,R;,=0 Q)
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Table S Fault line selection result by group comparing with
decaying DC component in different fault angles
(D;=7.5 km,R;,=0 Q)
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Table 6 Fault line selection result by group comparing with
transient zero-mode current in different fault resistances
(D;=13.5 km,®=90°)
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Table 7 Fault line selection result in different fault
angles in the case of bus fault (R, =0 Q)
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New Method for Fault Line Selection in Non-solidly Grounded System Based on Matrix Pencil Method

KANG Xiaoning, LIU Xin, SUONAN Jiale, MA Chao, WANG Chenqging, YANG Liming
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Based on linear circuit dynamic response, the analysis of the components of transient zero-mode network excitation

source is presented. The full transient response of zero-mode current under that source is also analyzed. Based on the group

comparison of the zero-mode transient current mandatory components a transient fault line selection method is proposed. The

method conducts frequency analysis using the matrix pencil algorithm and then obtains the frequency components which have

the most obvious transient characteristics to select the fault line. This method doesn’t need digital filter and can reflect the real

composition of the fault transient signals. This method has also high noise immunity and fast computing speed. Moreover, this

method only uses the current to select fault line, so it has high reliability. ATP simulation results show that the proposed

method is effective and reliable.
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