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Abstract: To assess the condition of stator insulation, nondestructive and overpotential tests were

performed on four high voltage motors. The stator windings under these tests have nominal ratings of

6.6 kV. After completing nondestructive tests, the AC overvoltage applied to the stator windings was

gradually increasing until insulation failure in order to obtain the breakdown voltage. No. 1, No. 2, No. 3
and No. 4 of 6.6 kV motors failed near rated voltage of 184 kV, 198 kV, 197 kV and 21.7 kV,

respectively. The breakdown voltage of four motors was higher that expected for good quality coils(14.2

kV) in 6.6 kV motors. Almost all of failures were located in a line-end coil at the exit from the core

slot. The breakdown voltages and the types of defects showed strong relation to the stator insulation

tests such as in the case of AC current, dissipation factor(tanS) and partial discharge magnitude.

Keywords: High voltage motor, Nondestructive test, Overpotential test, Stator winding, Breakdown

voltage, Dissipation factor
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Fig. 1. Comparison of AC current-voltage characteristics
in high voltage motor.
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Table 1. Characteristics of AC current in 6.6 kV motor
stator windings.

Motor AI[%] AI[%]
PulkV]  PplkV]

No. at 6.6 KV at 14.2 kV

1 8.47 2.41 6.10 3.0 8.3

2 6.74 1.44 4.87 4.8 11.2

3 6.92 1.15 4.32 5.0 11.0

4 6.83 1.28 472 51 12.2
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Fig. 2. Comparison of capacitance-voltage characteristics
in high voltage motor.

Table 2. Characteristics of tan§ and capacitance in 6.6
kV motor stator windings.

Motor AC[%] AC[%] Atan§[%]  Atan8[%]
No. at 6.6 KV at 142 kV at 66 kV at 142 kV
1 2.77 5.58 1.40 2.18
2 1.42 5.09 1.01 2.58
3 1.19 4.37 0.83 2.22
4 1.39 478 0.92 2.28
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Fig. 4. Comparison of PD magnitude-voltage characteristics

in high voltage motor.
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Table 4. Characteristics of insulation failure in 6.6 kV

motor stator windings.

Capaci- tand Break-
tance .
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No. [kV] raise voltage [kV] [kV] voltage
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