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Influence of Resistance Error to the Bandwidth of
Back-EMF Estimation based SMPMSM Sensorless Drives

Jae-Suk Kim' and Seung-Ki Sul™

Abstract

This paper analyzes the effect of resistance error to the performance of sensorless drive system of
surface-mounted permanent magnet synchronous machine (SMPMSM) based on the back-EMF observer. The
analysis shows that the bandwidth of the entire sensorless drive system decreased in the low-speed region when
using smaller resistance value than the actual one in the back-EMF observer. Even if the back-EMF observer
invokes estimation error, the entire sensorless drive system does not make any steady—state position error. These
characteristics may have positive effects such as extension of the low speed limit that goes further down in the
sensorless drive. The validity of the analysis is verified by the experimental setup comprising the MG set.
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Fig. 1. Sensorless control system configuration.
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Fig. 2. Real and estimated axis.
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