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Insulation Performance Evaluation of Traction Motors
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ABSTRACT : In this paper, we carried out comparative measurement and analysis on insulation resistance(IR), polarization index(PI)
apparent charge(q) and discharge inception voltage(DIV) of motor stators to acquire the data related to insulation evaluation of hybrid
vehicle traction motors. The IR and the PI were tested according to the IEEE Std 43 and the IEC 60085-1. Test voltage applied betiveen
a phase and the enclosure was 500Vpc. From the experimental results, the PI for the used motor was 0.74 ~11 which did not meet the
recommendation criteria 2 for insulation level H. The q and the DIV were 106 pC at 1,100V for the used motor, and 84 pC at 1,400V for
the new one. By comparing IR, PI, DIV and q of motor stators, we could evaluate insulation condition for the traction motors.

KEY WORDS : Hybrid vehicle, Traction motor, Insulation performance, Insulation Resistance(IR), Polarization Index(PI), Partial
Discharge(PD), Discharge Inception Voltage(DIV)
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Fig. 1 Changes of insulation resistance as a function of
voltage application time(IEEE Std. 43)
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Table 2 Recommended minimum values of polarization
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(a) Insulation resistance(U-Frame)
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(b) Insulation resistance(V-Frame)

sholgl - g - WS - AN

3

g

3
2

oy
*

—ooe - -+ - *> Z)AHE |

Insulation resistance [MS2]
s 3

00:00 01:26 02:53 04:19 05:46 07:12  08:38  10:08
Elapsed time

(c) Insulation resistance(W-Frame)
Fig. 3 Result of insulation resistance measurement
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Fig. 4 Result of polarization index
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Fig. 5 Frequency response of coupling network
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Fig. 8 Typical waveforms of calibration pulse
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Table 3 Calibration results

Applied Charge | Output voltage Sensitivity
[pC] [mV] [mV/pCl
10 197 19.7
20 386 19.3
50 938 189
100 1,890 189
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Fig. 9 Configuration of the experimental apparatus
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Fig. 10 Typical waveforms of PD pulse
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