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Initial rotor position estimation method for IPMSM

HE Dong-wei'  PENG Xiafu'  JIANG Xue—cheng®  ZHOU Jie-hua'

(1. College of Information Science and Technology Xiamen University Xiamen 361005 China;
2. Department of Electronics College of Minjiang Fuzhou 350108 China)

Abstract: Aiming at the complicated design and large computation problem of the present initial rotor po—
sition estimation method for interior permanent magnet synchronous motor ( IPMSM) an improved initial
rotor position estimation method based on rotating high+requency signal injection and Fourier algorithm is
proposed in this paper. Phase shift and Fourier algorithm were used to obtain the preliminary estimation of
rotor position from the response current and the nonlinear characteristic of magnetic saturation was uti—
lized to identify the rotor pole polarity. Finally the initial rotor position was determined by synthesizing the
results above and furthermore the effect of the nonlinear factor such as dead-time was analyzed. On that
basis methods such as using displacement instead of phase-shift filter ( by selecting proper frequencies of
the pulse width modulation ( PWM) and injected signal) using averaging filter was proposed to improve
the realization process. In the end the verification experiments were implemented on the experimental
platform. The experimental results show that the proposed method obtains the initial rotor position quickly
and accurately ( the estimation error is less than 6 electrical degrees) and it is simpler to realize and
needs less computation than the traditional methods which makes it suitable for engineering applications.

Key words: interior permanent magnet synchronous motors; Fourier algorithm; high frequency signal in—

jection; initial position estimation; magnetic pole determination
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