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A Study on High Voltage Insulation of the Motor for EV and HEV

—Influence on PDIV in Consideration of the Vehicle Environment —
(PDIV: Partial Discharge Inception Voltage)

A F =R # H & A B R
Toru WAKIMOTO Yoshimitsu TAKAHASHI Shinji KODA Keiji TAKIZAWA
A HEE

Takeshi ISHIDA

Recently, increases in the motor driving voltage and inverter switching speed have been in strong demand in the
motors and inverters in electric vehicles (EV) and hybrid electric vehicles (HEV) in order to make them smaller
and more efficient. However, those increases raise the possibility of an insulation-breakdown failure (deterioration
of reliability) of motors because of ringing overshoot voltage surges. Therefore, the securement of insulation per-
formance of these motors is a key issue in EV and HEV development. In order to secure this insulation perform-
ance, we investigate the possible factors, which are likely to cause such a partial electric discharge phenomenon,
such as a barometric pressure decrease, a temperature increase, and the presence of metal powder adhered to
the motor winding. This article describes the study results of those factors that influence insulation performance
of high voltage drive motors.
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Fig. 1 Overview of motor-related parts in electric vehicles
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Fig. 3 Switching speed and surge voltage
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Fig. 4 Cross sectional view of the motor stator core slot
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