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A study on how to discriminate the polarities of stator windings for 3 phase induction motors
by using general purpose multi-testers
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Abstract:  Faulty electric motors onboard vessels with anomalies in windings or poor insulation are usually repaired at land
based workshops and reinstalled in place by crew hands after receiving the repaired motors. Especially for 3 phase induction
motors which need Y-A starters with 6 lead wires, it would happen that the polarities of stator windings cannot be well dis-
tinguished if the original tags of these wires are erased or not visible clearly, resulting in subsequent damage to the repaired
motor due to extreme current flow when the power is given to the motor the stator windings of which are wrongly connected
in the polarity. This study proposes an easy way to make correct connection in winding polarities without failures based on the
electro-magnetically induced voltages on windings when a slight DC current is supplied to a winding coil by using an analog
multi-tester. The proposed method is applied to actual motors and delves into the applicability for polarity discrimination
through a few measurements onboard vessels.
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Figure 1: Relation of phase currents with V winding

connected reversely

Figure 2: Circuit diagram to measure induced voltage at

W-W’ winding when DC current is given at U-U’
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Figure 3: Induced voltages due to ¢+ generation by

increasing U-U’ DC currents
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Figure 4: Connection of multi-tester leads for exciting

current to U-U’ and EMF polarities at remaining windings
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Figure 5: Result of 63' when two windings are in the

same polarity
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Figure 6: Result of 63, when two windings are not in

the same polarity
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