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A new scheme of zero sequence overcurrent protection based on secondary harmonic compound blocking
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Electromagnetic Engineering and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Firstly, the generation mechanism and characteristics of zero-sequence inrush current are analyzed. Secondly, a
new zero-sequence overcurrent protection scheme based on second harmonic compound blocking is proposed to solve the
problem that zero sequence overcurrent protection will malfunction. By comparing the second harmonic content of zero
sequence current and its change rate, the new method can identify short circuit current and inrush current, which can be
unaffected by CT saturation. This paper designs a counting device to monitor the change rate of the secondary harmonic
and gives the corresponding principles of setting and counting. Combined with zero sequence overcurrent protection
setting current and action time, a new zero sequence overcurrent protection scheme is proposed, which is simple, clear
and easy to implement. In addition, it has a certain engineering application foundation. This paper verifies the
effectiveness of the new scheme in different scenarios by building a 220 kV system model in PSCAD/EMTDC.
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Fig. 1 Zero sequence equivalent circuit of

magnetizing inrush current
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Fig. 2 Diagram of three phase inrush current and zero

sequence inrush current
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Fig. 3 Diagram of amplitude and content of each harmonic

of zero sequence inrush current
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Fig. 4 Diagram of the fundamental wave and secondary harmonic

of zero sequence current in inrush current and fault
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Fig. 5 Diagram of zero sequence current and its secondary

harmonic content in CT steady saturation
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Fig. 6 Diagram of zero sequence current and its secondary

harmonic content in CT transient saturation
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Fig. 7 Flow chart of zero sequence overcurrent

protection new scheme
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