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Abstract: Coil specimen was prepared by coating a copper wire with two varnish thin layers: the first was polyamideimide
(PAI)/nanosilica (5 wt%) varnish and the second was anti-corona PAl/nanosilica (15 wt%) varnish. Insulation breakdown
voltage was investigated under inverter surge condition at 20°C, 70°C, 100°C, 150°C, 200°C, 250°C, respectively. The
insulation lifetime of the two layered coil was tens of times longer than that of original PAI coil. And the insulation
lifetime decreased with increasing ambient temperature because there was weak binding strength between copper and

varnish layer.
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Fig. 2. Arrangement of

breakdown voltage test.

Table 1. Type of samples.
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cylinder and specimen for the

High flexible PAI vanish

Sample (nano silica contents : 5 wt%)
types + anti corona vanish
(nano silica contents :15 wt%)
PAI original coil diameter : 5 mmo
Type 1 T/D : 220C coil diameter : 5 mmo
Type 2 T/D : 240C coil diameter : 5 mmo
Type 3 T/D : 260C coil diameter : 5 mmo

Table 2. Experiment condition.

Temp

Stress level

Inverter surge condition

Voltage Frequency
20°C stress : No 1.5 kV 20 kHz
70°C normal operating 1.5 kV 20 kHz

. 42% accelerated
100°C . 1.5 kV 20 kHz
deterioration
; 114% accelerated
150°C L 1.5 kV 20 kHz
deterioration
. 185% accelerated
200°C . 1.5 kV 20 kHz
deterioration
. 257% accelerated
250°C L 1.5 kV 20 kHz
deterioration
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Fig. 3. Weibull plot for insulation breakdown life of PAI

original coil.

Table 3. Parameter properties for Weibull plot of Fig. 3.

Scale
o Shape .
PAI original parameter B10(min)
parameter .
(m: in)
20C 6.34 13.24 9.27
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Fig. 4. Weibull plot for insulation breakdown life according to
accelerated temperature stress of Type 1 coil.

Table 4. Parameter properties for Weibull plot of Fig. 4.

Scale
. shape .
Type 1 coil parameter B10(min)
parameter .
(min)
20C 2.06 408.54 138.18
70C 3.55 94.01 49.86
100C 2.55 49.72 20.79
150C 5.76 26.38 17.84
200C 4.43 11.58 6.95
250C 2.11 9.39 3.20
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Fig. 5. Weibull plot for insulation breakdown life of Type 2.

Table 5. Parameter properties for Weibull plot of Fig. 5.

Type2  Shape parameter  Scale parameter(kV) B10(kV)
20C 3.56 146.62 77.20
70C 5.19 115.66 74.73
100C 1.82 90.58 26.14
150C 6.68 21.09 15.12
200C 1.86 9.76 2.93
250C 1.04 6.08 0.69
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Fig. 6. Weibull plot for insulation breakdown life of Type 3.

Table 6. Parameter properties for Weibull plot of Fig. 6.

Shape Scale
Type 3 B10(kV)
parameter parameter(kV)
20C 1.34 200.53 38.28
70C 1.53 74.21 17.15
100C 2.24 62.09 22.53
150C 2.75 15.58 6.88
200C 3.32 10.94 5.53
250C 3.53 8.89 4.73
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