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Considering Iron Loss
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Abstract

Inverter fed vector controlled surface permanent magnet synchronous motors (SPMSM) drives are
based on the mathematical model. It is necessary to measure all the machine parameters of SPMSM in
advance. However, it spends much time and energy trying to measure in the traditional method. An
inverter with self-commissioning solves the problems. For this reason, several authors have made attempt
to investigate self-commissioning strategies. This paper proposes a self-commissioning for SPMSM. Since
the proposed method measures all the electrical parameters in standstill except for the emf constant,
the implimentation is simple. Furthermore, the iron loss resistance can also be measured. Then, the
proposed method is suitable for the vector control strategies considering iron loss. Measurement results
and speed control performance for inverter fed SPMSM drive tuned by the proposed self-commissioning
are demonstrated by the laboratory experimental system.
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Fig. 1. d-q axes equivalent circuit for SPMSM.
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Fig. 4. Geometry for single phase ac test.

%ﬂgi .
0] DC. it

R g

(b) g ¥
5 BARFRREED d-q BiSHERE

Fig. 5. d-q axes equivalent circuit under single phase ac test.
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Fig. 7. d-q axes equivalent circuit under three phase ac test.
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Fig. 11. Power error for single-phase ac test.
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Fig. 12. Voltage error for three-phase ac test.
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Table 1. Specifications of tested SPMSM.
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Fig. 18. Speed control results.
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