
Protecting Power Systems for Engineers – PROT 401

Magnetizing inrush occurs in a transformer whenever the polarity and magnitude of the residual flux 

Section 14a – Transformer Differential Protection

(assumed to be zero in the figure) do not agree with the polarity and magnitude of the steady state 
flux ()ss in the figure) Transformer energization is a typical cause of inrush currents. Sympathetic 
inrush can occur when an adjacent transformer is energized. Recovery inrush occurs after a severe 
fault (especially a three-phase fault), which has depressed the voltage, is cleared. 

The figure shows the voltage (v), flux ()), and exciting current (i) waveforms during a magnetizing 
inrush condition. The transformer is energized at zero on the voltage wave. The exciting current 
increases when the total flux reaches the saturation value (corresponding to the knee point on the 
) vs. i curve).
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