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Analysis of Insulation Condition in Traction Motor Stator Windings
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(Hee Dong Kim'® and Young Park®)

Abstract

Diagnostic, surge and ac breakdown tests are widely used to evaluate the insulation condition of
stator winding in traction motor. Diagnostic test included ac current, tan delta and maximum partial
discharge. The result of diagnostic test indicates that five kinds of stator windings are good condition.

Surge test
very easy
completing
the stator
breakdown
winding is

was performed to confirm the healthy of turn insulation in stator windings. This test is
to detect the turn insulation failure between normal and defect stator windings. After
the diagnostic test, ac breakdown test has conducted gradually increasing ac voltage, until
winding punctured. No. 5 stator windings failed near rated voltage of 189 kV. The
voltage of No. 1 stator windings was 13.0 kV. The ac breakdown voltage of normal
about 1.45 times higher than that of defect windings. The failure was located in a line-end

coil at the exit from the core slot.
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E: 1. AAQAE7] nAA Ad F57.

Table 1. The species of stator windings in

traction motor.

HAH HE Azda s AM T
No. 1 g 107
No. 2 EARHAN TF 107K
No. 3 | #ddAz WidA =5 870
No. 4 HEHFo A" A 1074
No. 5 2449 A4 1074

a3 1. AA™E7] 2A4A dA.
Fig. 1.

Stator windings of traction motor.
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a8 2. AAAFy] FELA AY 2R,
Fig. 2. Test circuit of partial
traction motor.
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~
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Fig. 3. AC current-voltage characteristics of
traction motor.
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Fig. 4. TanS-voltage characteristics of traction
motor.
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E: 3 2. NQN3& Qm 37),
Table 2. The magnitude of NQN and Qm.

E 3 AANYY =34
Table 3. The condition of surge test.

ANHE7 133 kV | 166 kV Surge Test |Lead 1| Lead 2 | Lead 3 | Vpeax
NQN+ 2 14 1 No. 2 | No.5 | No. L [5600 V
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Qm- 16 16
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No. 2 Q 8
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NQN+ 4 10
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a8 5. MRAYEY A
Fig. 5. The result of surge test.
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E: 3 4. AQAEV9 HAdLG3 EA.
Table 4. Characteristics of insulation aging in
traction motor.

- Atan8 Al ] ¢t
X Az

[%] [%] k]
No. 1 0.03 0.20 13.0
No. 2 0.05 0.50 145
No. 3 0.09 0.44 13.3
No. 4 0.07 0.31 13.9
No. 5 0.05 0.14 18.9
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