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Fig.1 Equivalent circuit of single-phase transformer
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Fig.2 Schematic diagram of inrush current
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Fig.3 Different equivalent circuit of
transformer with internal fault
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Fig.4 Flow chart of the identification criterion based
on least-square matrix pencil algorithm
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Fig.6 Waveform of inrush currents
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Fig.7 Waveform of the restored inrush current
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Table 1 Information entropy when switching on
a transformer without load
HAH
Al ()
a A H B A C A
0 1.033 1.043 1.105
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Fig.8 Typical short current simulation waveform
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Table 2 Information entropy when turn-to-turn fault
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Table 3 Information entropy when ground fault
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Identification method for inrush current based on least-square matrix pencil algorithm
CHEN Xingyu'
(1. School of Electrical Engineering, Chongqing University , Chongqing 400044 , China;

2. State Grid Chongqing Nanan Power Supply Company, Chongqing 401336, China)

Abstract : Accurate and rapid removal of transformer faults is related to the safe and stable operation of power system. The

identification of magnetizing inrush current is a vital problem in transformer protection. In order to detect internal fault current

from inrush current correctly and prevent incorrect operations of relays. By analyzing and summarizing the difference

characteristics in frequency domain between fault current and inrush current, this paper proposed a novel inrush currents

identification criterion based on least-square matrix pencil, using transformer differential current as detection signal. The matrix

pencil algorithm is used to calculate the harmonic component of transformer current. And then entropy of current content and

decay factor is computed to discriminate the inrush current. Simulation results show this scheme reliability and effective, can

precisely identify the inrush current from the inner fault current. On this basis, key issues in the field are provided for the

further research and engineering applications.

Keywords : transformer ; differential protection ;inrush current;least-square matrix pencil ; entropy
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