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A study on how to discriminate the polarities of stator windings for 3 phase induction motors
by using induced voltages based on residual magnetism
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Abstract: To discriminate polarities of stator windings for 3 phase induction motors terminal tags of which are not readable, it
is possible to utilize the residual magnetic flux present at their rotors as well as to use the way based on external exciting
current. The induced voltages are basically decided by parameters such as the quantity of residual flux, the rotator speed by
hand force and the phase properties between stator windings. To adopt induced voltages by residual flux for polarity discrim-
ination at sites, the measured voltages by multi-testers need to be readable in magnitude enough to discriminate winding con-
dition with reasonable phase characteristics. This study focuses on the analysis of various connection cases in the expectation
that the summing voltages induced by residual flux shall show zero in case of normal connections while the sum becomes
greater indication if the connection is in wrong condition. The proposed method is applied to actual motors to disclose how ef-
fective it is for polarity discrimination at sites through comparison of output signals between normal and fault connections.
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Table 1: Outputs of possible connection cases

1 2 3 4 5 6 7 8

E + + + - - - + -

E, + - + + + - - -

Ey + + - + - + - -

E, 0 2F, | 2F, | 2F, | 2E, | 2B, | 2E 0
T s 2n 27

0 0 3|73 7| T3 3 0 0
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Figure 3: Results of e, when winding connection is normal

(A) and V winding is reversed (B) in polarity at 0.5HP motor
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Figure 4: Results of e, when winding connection is normal

(A) and V winding is reversed (B) in polarity at 1HP motor
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Figure S5: Results of e, when winding connection is normal

(A) and V winding is reversed (B) in polarity at SHP motor
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