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A Study on Rotor Polarity Detection of SP-PMSM Using

Offset Current Based on Current Control
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Abstract

In this paper, a rotor polarity detection algorithm is proposed to control the single-phase permanent magnet
synchronous motors(SP-PMSMs) for high speed sensorless operation. Generally, the sensorless control of a SP-PMSM
is switched to the sensorless operation in a specific speed region after the open loop startup. As a result, it iS necessary
to detect the rotor polarity to maintain a constant rotational direction of the SP-PMSM at the starting process. There,
this paper presents a novel rotor polarity detection method using a high frequency voltage signal and offset current
which is generated by current regulator. The proposed algorithm verified the effectiveness and usefulness of the rotor
polarity detection through several experiments.
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Table 1. Parameters of a SP-PMSM driving system.
¥ 1. SP-PMSM & A|AE9| nj2|o|E

Parameters Value
number of poles 4
rated voltage 25[Vdc]
Sinﬁﬁgﬁase stator resistance 0.015[<]
stator inductance 0.018[mH]
back-emf constant 0.266LV/krpm]
IGBT 600[V]
Full bridge capacitor 540[uF]
inverter current sensor 70[A]
voltage sensor 500[V]
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Fig. 8. Polarity Detection Experiment Waveform.
(a) Current information of N-pole detection,
(b) Current information of S—pole detection.
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Table 2. Polarity detection value according to the offset current.
2 M MR XFHo wE X=F HE TR

Offset current Polarity -
command N-pole S-pole Deviation
10968.76 15423.72 4454.96
10940.88 15443.79 4502.92
15[A] 10956 15413.86 4457.86
10964.67 15431.68 4467
10979.26 15408.56 4429.3
Average 10,961.91 15/424.32 4,462.41
3990.31 5029.60 1039.29
3992.59 5028.93 1036.34
8[A] 399047 5024.56 1034.09
3989.78 5021.73 1031.95
3993.71 5025.83 1032.12
Average 3,991.37 5,026.13 1,034.76
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