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Closed Type Initial Starting Algorithm for PMSM Sensorless Control Using
Integrated Speed Angle

Seong-Myeong Park and Joohn-Sheok Kim

Abstract

The cold staring issue of permanent magnet synchronous motors (PMSM) is a chronic problem in the field of
PMSM sensorless drives. A traditional starting method, called the I-F method, is widely adopted because of its
simple structure. However, when using this method, the pre-defined magnitude and frequency of the starting current
should be changed according to the condition of the load and machine inertia. In this paper, a smart and simple
algorithm for the cold starting of PMSM 1is proposed. In the proposed method, an integrated control angle from the
estimated electrical rotor speed is used for vector control such as the indirect vector control of the induction
machine. Thus, very stable cold starting is performed regardless of the machine load condition or inertia changing.

Key words: Motor control system, Sensorless vector control, Sensorless start up method
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TABLE 1
PMSM PARAMETERS FOR EXPERIMENTAL STURDY

Value
860 [W]
41 [N+« m]
rated 5.1 [Arms]
Rated speed 2000 [r/min]
R 025 [Q]
L 2.8 [mH]
Pole pairs 4
J 109e-4 [kg » m?]
As 0.29 [Wh]
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P
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Fig. 8 The result of proposed algorithm experiment in Fig. 10. The result of proposed algorithm experiment in
no load environment. full load environment.

Fig. 9. The result of proposed algorithm experiment in Fig. 11. The result of proposed algorithm experiment in
no load environment. full load environment.
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