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Fig.1 Equivalent circuit of single
-phase transformer no-load closing
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Fig.2 Equivalent circuit of parallel
transformer sympathetic inrush
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Fig.3 Simulation of parallel transformer
sympathetic inrush
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Fig.4 Effect of system resistance on
sympathetic inrush
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Fig.5 Effect of residual flux of no-load closing
transformer on sympathetic inrush
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transformer on sympathetic inrush
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Fig.7 Equivalent circuit of serial operating

transformer sympathetic inrush
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Fig.8 Simulation of serial transformer
sympathetic inrush
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Research on sympathetic inrush in operating transformer
SHU Hong-chun,HE Xun, LI Li-xin

(Kunming University of Science and Technology,Kunming 650051, China)

Abstract: Taking two single - phase transformers in parallel as example,the principle and charac -

teristics of sympathetic inrush are explained according to the fact that the inrush current leans to

time axis. The sympathetic inrush is essentially caused by the deviation of bus voltage and the

consequent core saturation of adjacent transformer during the inrush current of the energized

transformer running across the system resistance. The influence of system resistance,line impedance,

different residual fluxs of no-load transformer and secondary load of operating transformer on sym -

pathetic inrush are analyzed and the harm of sympathetic inrush to transformer differential protection

and back -up protection are discussed. The local transient saturation of current transducer caused by

the permanent effect of nonperiodic component of sympathetic inrush and the decrease of secondary

harmonic in differential current are main factors resulting in the misoperation of differential

protection ,and corresponding countermeasures are proposed:change current transducer from P rank to

TP rank to prevent its saturation if possible;increase settings of generator and transformer differential

protection while the sensitivity is satisfied;try to avoid the operation causing sympathetic inrush;

correctly set sect settings of transformer current distance protection;apply secondary harmonic to form

the zero - sequence secondary harmonic triggering criterion to avoid the misoperation of differential

protection;find out more reliable main protection principle or improve the principle of longitudinal

differential protection.
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