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Output Filter Design for Suppression of High Voltage Gradient
in the Voltage-Fed PWM Inverter

Sung-Jun Kim®, Seung-Ki Sul
School of Electrical Engineering, Seoul National University

Abstract - This paper proposes a new filter topology that
huppresses the high voltage gradient(dv/dt) in ac motor
terminals. - The high voltage gradient(dv/dt) causes over
voltages on the motor windings, the degradation of motor
insulation, and the bearing failure. Moreover surge voltage
with high voltage gmdient(dv/dl) in the PWM inverter fed
drive system where long line cables are required causes more
serious problem to the motor. Thus, the most advisable
method is attaching output filter to the inverter output
terminals. The conventional output filters have several
problems such as bulky size, difficulty of parameter tuning.
The proposed filter can be relatively smaller than the
conventional filters. By the proposed filter, the shaping of
PWM waveform can considerably suppress high dv/dt in
motor feeding cable from the inverter,

The effectiveness of the proposed filter is compared with that
of the conventional one and is verified by the computer

simulation.
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APPENDIX
E 1. ANEHlH 2U(ACSL)
qsdanst 300 [V]
2514 Fus 5 [kHz]

Uy 44 489e (2 @)2] A 9)| At Ly
(filter parameters) [R, = 25{Q] C, =024 [uF] |C, =024 [uF}

Ly = 490 [uH] L= 30{pH]

Aol E 2ol 100 [m]

FEAE7 Rs= 0.042[] Rr= 0.024[)

43, 20w Ls= 13.65 [mH] Lm = 13.28 {mH]

20[v] Lr= 13.95 [mH]

B2, Aol ¥ 44 (7]

A EHcopper) - 0.728 (at 25°C)
A2 [(mH/km) 0,294

AMANRA [pF/km]| =4 S5 : 046
Salel Ao 2 gzt 0.81
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