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Polarity discrimination of stator windings for 3 phase induction motors by using DC differential
signals between mutual inductive voltages
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Abstract: When the stator windings of 3 phase induction motors are in wrong condition, the mutual inductive responses be-
tween windings can be utilized for the purpose of diagnosing motors in that fault windings affect even the responses by DC
excitation. Three phase induction motors are supposed to generate consistent inductive voltages at the remaining windings when
exciting DC current is given to one of 3 windings, while the inconsistence of their voltages indicates the existence of disorder
at electric motors. This study describes how the exciting current to one of three windings cause the other windings to create
induced voltages, analyzing responses by transfer functions, and discloses whether or not the balance relation at two windings
is normal in the way of measuring the differential voltage of their outputs. For experiment, common analog multi-testers is
used for applying exciting current and measuring the output signal to confirm whether the proposed method is useful enough to
be able to discriminate wrong polarities of windings onboard vessels including also the case of exciting current by AC.

Keywords: Polarity discrimination, Three phase induction motor, Mutual induction, Differential output

LA =2 Ul AdelAe] 714 See Add dErle A

34} 8 AT AR PA|A e =7k vhet AZHE WS M2 sdallor b wekA (= A] ol&
ou} A7k thet W @A =4 oA o8 = 3=z 7149 7k AsAEe & 02 77 v 2E Al
o Gelg AFAYIm AAFY BRFS Fpgagey, P ATHeR AHE AL A a8 Aol 44
o] e BAY NAS B Ayl wggee 1 OV BRI USH oo 58, 54 ddd 57 2l
Gale W Xz 4Re Aol Mols uase w  AHCl WA 2 ABAZANA vehbe sdde] A%
Ao] ZE7}F Hol el shul, Ao A o] oAk A HAgte] A717F A2 vk AHelM dhd S4s S4
xR o8 AE &% EAo] HlglA Al WES 714 AA9 o Wl AL F UeAE AWM HES o
e HelA WA F sl A% AFE FL oWy T
2 AASAA Yehe A5 A SHE4S A4
o] Aol o] g8 4 Utk &AM AT 2. 9329 74

T Corresponding Author (ORCID: http://orcid.org/0000-0001-8795-7443): Department of Education & Research, Korea Institute of Maritime
& Fisheries Technology, 367 Haeyang-ro, Yeongdo-gu, Busan, 606-791, Korea, E-mail: panamo@hanmail.net, Tel: 051-620-5850

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



21 N7 4RO H4ERE
U V. W g% A4 3 U ct
ARAFE FY W] A% WY BAS NAAE A
& A%7] @elA LehiE Figure 134
9 IYe UBAR AR/ B U vz b
= A9RA ol wA W BT A% Yl
4oV, W

Aol A71H9 ey S} ey B o7 A F on 9]

d

ey =ey=—n_s (t)ol vk mg Vv, W @Ale]

21/3 APAE AAER Ve Wl wx Zo] AW
wom gl He B A9 AAEe WA

Figure 1: Induced voltages due to ¢+ generation by

increasing U-U’ DC currents
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Figure 2: Circuit diagram to acquire the differential output

e, for V and W windings
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Figure 5: Result of ¢; and e, when two windings(V

and W) are in the same polarity
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