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Technical Note - Motor Protection

MP-06 : SINGLE PHASING

1

Following is a simplifi ed example that shows why an overload relay must measure phase unbalance to protect 
a motor when single phasing occurs. Assume 100% effi ciency, unity power factor, and normalize line current to 
the balanced condition.

 

Line current IL is the same as the overload current and winding current IW = 0.58. Now assume that line B opens 
and that the motor continues to supply the same output shaft power.

Overload current increases from 1 to 1.73 to maintain the same output shaft power. Current in the windings 
connected to the open phase remains the same and current in the third winding doubles. Since heating is 
proportional to I², the heating anticipated by the overload is 3/4 of the actual heating in the third winding. 
Consequently, an overload relay must measure phase unbalance to protect a motor when single phasing occurs.
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