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Observation and Compensation of Voltage Distortion of PWM VSI for PMSM
using Adaptive Control Method

Hag-Wone Kim, Myung-Joong Youn, Hyun-Sco Kim, and Kwan-Youl Cho
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ABSTRACT

Generally, a voltage difference or voltage distortion exists between the reference voltage and the practical
voltage applied to a motor in a pulse width modulated PWM) voltage source inverter(VSI). This voltage
distortion varies with the operating conditions such as the temperature, DC link voltage, and phase current
level. Also the voltage distortion affects the machine current distortion, torque pulsations, and control
performance. In this paper, the voltage distortion in a PWM VSI is analyzed and a new on-line estimation
method based on the model reference adaptive system(MRAS) is proposed to compensate the time varying
voltage distortion, while considering the parameter variations for a permanent magnet synchronous motor
(PMSM). The simulation and experimental results show the effectiveness of the proposed voltage difference
observer and the compensation method.

Key Words : Voltage Source Inverter, Voltage Distortion Observer, Voltage Distortion Compensation
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Table 1 Specification of test motor

Rated power  750[W] | Number of poles 8

Rated torque  24{Nm] | Rated speed  3000[rpm]

Stator resistance 0.49[Q 1| Rated current 6.0[A]

Linkage flux 0.0667[Wb] | Stator inductance 6.9[mH]
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Table 2 Specification of drive system

DC link voltage(V,, } 310[V]{Switching period 120[xSec]

Dead time 3[1Sec] |Switching device IGBT

Turn-on time* 0.4-2.0[xSec] |Turn-off time* 2.0-2.9(xSec]

Saturation voltage* 1.8-2.7[V] {Forward Voltage 2.2-3.3[V]
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