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WAEDEE  (Abstract)
Energy has been one of the most important problems in the world. Beside numerous
efforts to explore and to apply renewable resources of energy, the efficient use of energy
has become a good solution to face the depleted situation of fossil fuels. In practice,
applications of adjustable speed drives are demonstrated being able to enhance the
efficiency of using electric power. However, this trend becomes a big challenge for stress
grading systems of stator end-winding insulations in AC motors because of fast and high
voltage impulses in the output of the frequency-variable drives. Hence, a comprehensive
understanding about the behaviour of stress grading systems in the inverter source
conditions is an inevitable demand. Originated from this desire, the aim of our research
work is to analyze the electrical and the thermal stress grading mechanisms of a typical

stress grading system in invert-fed medium voltage motors.

Based on a finite element method software package named COMSOL, two models off
electric field and heat transfer analyses are developed taking into account the nonlinearly
electrical behaviour of the semiconductive tape in the stress grading systems. Besides, a
mathematical model of surge travelling is modified and built in Matlab/Simulink to
compute overshot voltages at the motor terminal caused by the cable-motor impedance

mismatch.

In the inverter applied conditions, the electric field stress and the dissipated power in
the conductive armour tape of the stress grading system are validated existing during the
short rise time interval of the impulses. The dissipated power density is observed to be
greatest in the area at the stator slot exits, hence the highest temperature rise locates in
this region. Moreover, the effects of voltage overshooting and ringing due to the cable-
motor impedance mismatch on the stress grading system behaviour are clarified in detail.
This phenomenon can increase both the intensity and the lasting time of the electric and,|
thermal stresses, exacerbate the ineffective situation of the stress grading system,
especially in the cases of long connecting cables, high cable-motor surge impedance
differences, and newer inverters with very fast electronic switches.

With the results achieved above, the application of our simulation models can be 4

promising way for the improvements and optimal designs of stress grading system|

compatible to inverter-fed motors.
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