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Fig.1 Busbar differential protection
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increment map
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Fig.6 Primary & secondary currents
and excitation current of saturated
CT, caused by out-zone fault
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Fig.7 System impedance measured at
fault point when CT, is saturated
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Fig.8 Virtual impedance when CT, saturation
is caused by out-zone fault
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Fig.9 Primary & secondary currents and
excitation current of deeply saturated
CT, caused by out-zone fault
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Fig.10 System impedance measured at fault
point when CT, is deeply saturated
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Fig.11 Virtual impedance when CT, deep
saturationis caused by out-zone fault
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Fig.12 Primary & secondary currents
and excitation current of deeply saturated
CT, caused by in-zone fault
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Fig.13 Primary & secondary currents and
excitation current of deeply saturated
CT, caused by in-zone fault
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Fig.14 Virtual impedance when CT, saturation
is caused by in-zone fault
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Current transformer saturation criterion based on virtual impedance model
ZHAO Yong-bin,LU Yu-ping
(School of Electrical Engineering,Southeast University,Nanjing 210096, China)

Abstract: An algorithm based on virtual impedance model is presented,which can effectively detect

CT (Current Transformer) saturation caused by in-zone or out-zone fault to avoid its effect on differential

protection. In some differential protections for transmission line,bus bar,main equipment,etc.,CT

saturation caused by the big short-circuit current when an out-zone fault occurs may result in their

misoperation. The secondary equivalent impedance at the protection installation location can be

measured using short - data window algorithm based on RL model,which is treated as a virtual

impedance branch added to the fault increment model. Its virtual impedance is obviously changed

when CT saturation happens during out-zone or in-zone fault. The law of impedance change under

CT saturation is analyzed and used to distinguish the CT saturation of out-zone fault from the CT

saturation of in-zone fault for blocking differential protection.
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