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Abstract:

A variety of diagnostic tests are widely applied in the field in industry to evaluate the

condition of high voltage (HV) motor stator insulation. In this paper, the influence of temperature on the stator

insulation

diagnostic tests such as the insulation resistance, AC current, dissipation factor, and partial discharge

measurements are studied and reported. The tests are performed with the HV motor stator winding temperature set
between 40T to 80T in 10T intervals. It is shown that the AC current, dissipation factor, and partial discharge
magnitude steadily increase with temperature, which suggests that temperature must be taken into account in the

interpretation of the test results.
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Fig. 1. Heating dry of HV motor stator windings. (a)

Heating dry, (b) HV motor stator windings.
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Fig. 2. Voltage-current curve.
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Fig. 3. AC high voltage test equipments.
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Fig. 4. Dissipation factor.
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Fig. 5. Partial discharge measurement circuit.
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Table 1. Test results of insulation resistance.

Winding Temp [T] LR [M2]
40 10,600
50 8,610
60 5370
70 2,580
30 365

Table 2. Test results of AC current.

Voltage Current [mA]
[kV] 407 50T 60T 70T 80T
047 1673 7.670 7.823 8.045 3457
0.95 15.12 15.22 15.50 16.08 16.80
1.43 2275 2299 23.48 24.39 25.43
1.91 30.53 30.85 3157 32.22 33.96
2.40 3857 39.22 40.65 4144 43.80
275 4462 46.15 47.34 49.52 51.93
3.00 50.27 51.70 52.78 557 57.50
3.30 56.04 57.72 59.32 61.71 6b.22
Iy 52.61 53.29 54.35 55.89 58.75
All%] 6.52 8.31 9.14 10.41 11.01
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Fig. 6. AC current-voltage characteristics with various

temperatures.
Table 3. Test results of dissipation  factor.
Voltage tané [%)
[kV] 40T 50°C 60T 70°C 80°C
0.475 1.26 1.47 1.98 2.69 393
0.95 1.29 1.49 2.00 272 395
1.43 1.31 1.51 2.03 274 396
1.91 1.42 1.65 2.21 297 4.30
240 1.95 276 4.06 5.19 7.15
LT 37 542 6.50 7.91 9.55
3.00 5.85 7.02 7.98 9.15 10.77
3.30 7.02 8.32 9.33 10.47 12,056
Atan$l%] 573 6.83 7.33 775 810
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Table 4. Test results of partial discharge [E:3.3 kV].

Winding Partial discharge [pC]

Temp.  Noise[pC] PDIVIKV]  E/V3  1.25E/V3
40C 500 19 1,000 4,000
50C 500 18 1,200 8500
60T 500 16 1,400 16,000
70C 500 14 2,500 20,000
80T 750 1.1 3,300 27,000
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