38 The Transactions of the Korean Institute of Power Electronics, Vol. 20, No. 1, February 2015

g4d AHEE o] &

-

http://dx.doi.org/10.6113/TKPE.2015.20.1.38

A &7 A7)

Sensorless Drive for Mono Inverter Dual Parallel Surface Mounted Permanent

Magnet Synchronous Motor Drive System

Yongjae Lee' and Jung-Ik Ha®

Abstract

This paper presents the sensorless drive method for mono inverter dual parallel (MIDP) surface mounted
permanent magnet synchronous motor (SPMSM) drive system. MIDP motor drive system is a technique that
can reduce the cost of the multi motor driving system. To maximize this merit of the MIDP motor drive

system, the sensorless technique is essential to eliminate the position sensors. This paper adopts an appropriate
sensorless method for MIDP SPMSM drive system, which uses the reduced order observer and phase locked
loop (PLL) to reduce the calculation burden. The I-F control method is implemented for start-up and low speed
operation. The wvalidity and performance of the proposed algorithm are shown via experiments with 600-W

SPMSMs.
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Sensorless algorithm
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Fig. 1. Configuration of MIDP SPMSM drive system.
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Fig. 2. Configuration of cost optimized MIDP SPMSM
drive system.
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Fig. 3. Configuration of control block diagram for MIDP SPMSM drive system including sensorless algorithm.
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Fig. 6. Hysteresis loops for the low speed operation.
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TABLE 1

PARAMETERS OF THE TEST MOTOR

Parameters Values
Number of pole 8
Phase resistance 325 []
Phase inductance 28 [mH]
Rotor flux linkage 0.2 [Vs]

Rated speed 1200 [r/min]

Rated torque 5 [N'm]

Generator 2
IR TR

Fig. 7 Experimental setup
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