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Starting element of line zero-sequence differential protection based on correlation
identification of double-terminal current waveform
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Abstract: Analysis results of line protection mal-operation case show that, if a current transformer is in slight transient
saturation when external fault occurs, zero-sequence differential protection is easy to malfunction because of the
saturation criterion failure due to unobvious current waveform distortion. To solve this problem, transient saturation
characteristics of three-phase current transformers are analyzed, by which the relationship between transient saturation
time and fault angle and fault current is obtained, and minimum saturation time and minimum fully offset fault current
that makes the current transformer saturated are calculated by iterative method. On this basis, improved zero-sequence
differential protection starting element is constructed by using double-terminal zero-sequence current as the recognition
object to identify the saturation state of current transformers. Simulated by all kinds of faults under residual magnetism
and no residual magnetism conditions of the current transformer, the results show that the starting element can greatly
improve the accuracy of zero-sequence differential protection by which its feasibility and effectiveness are proved.
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Fig. 3 Relationship between fault angle and

three-phase CTs saturation time
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protection starting element
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Table 2 Simulation results of zero-sequence differential

protection action considering CT residual magnetism
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