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Fig.1 Phase-A flux linkage and rotor flux linkage
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Fig.2 Space voltage vector
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Fig.3 Three-phase full-bridge circuit
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Table 1 Table of maximum phase current and
electric angle range
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Fig.4 Calculation waveforms of equivalent
inductance and phase current
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Fig.5 Phase-A current curve
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Table 2 Sector initial angle and current value for calculation
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Fig.7 Diagram of motor
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Fig.6 Diagram of motor
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Fig.8 Reverse moving Fig.9 Balance graph after

current vector reducing current vector
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Fig.10 Software flowchart of proposed method
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Table 3 Parameters of PMSM
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Table 4 Experiment data without load (°)
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Table 5 Parameters of PMSM
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Fig.11 Waveform of phase-A current
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Fig.12 Current waveform of whole study process
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Table 6 Experiment data with load (®)
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Fig.13 Angle error comparison between
two working conditions
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Fig.14 Current waveform of during motor starting
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Fig.15 Current waveform during motor stopping
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Fig.16 Current waveform during normal operation
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Initial magnetic pole position detection method for permanent magnet synchronous motor
HU Qingbo' ,ZHANG Rong”, GUAN Binglei' ,HE Jinbao' , KONG Zhonghua'
(1. School of Electronic and Information Engineering, Ningbo University of Technology, Ningbo 315211, China;
2. Ningbo Haitian Drive Company Limited , Ningbo 315801, China)
Abstract ; According to the saturation effect of PMSM ( Permanent Magnet Synchronous Motor) windings inductance,
a novel initial magnetic pole position detection method for PMSM based on the phase current response under constant
voltage source is proposed. In order to solve the problem that PMSM cannot remain stationary without brakes because
the accurate magnetic pole position is unknown,a fast positioning method based on position loop is proposed for po-
tential energy load. The method moves the given current vector in reverse direction according to the angle of the ac-
tual rotation,so as to achieve rapid positioning. Finally,the exact position of the magnetic pole is obtained by calcu-
lating the angle of the two positions of the different amplitude current vectors. The proposed method can accurately
obtain the initial magnetic pole position and can be applied to different types of permanent magnet motors. Experi-
mental results show that the proposed scheme is simple in structure , easy to implement digital control,and has strong
versatility and robustness.
Key words : permanent magnet synchronous motor; inductance saturation effect ;initial magnetic pole position ; space
voltage vector ; position loop
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Corrosion rate prediction model of grounding grid based on support vector
machine optimized by artificial bee colony algorithm
LIU Yugen,CHEN Chao
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology ,
Chongqing University , Chongqing 400030, China)
Abstract;In order to improve the accuracy of corrosion rate prediction for grounding grid, firstly the corrosion diag-
nosis of grounding grid based on the theory of electric network is carried out,and the position of corrosion branches
after diagnosis are taken as sampling points. Considering the limitation of reflecting the corrosion rate prediction of
grounding grid only by soil physical and chemical properties,and based on the result of corrosion diagnosis,the ave-
rage growth rate of resistance in grounding grid is proposed as one of the input characteristics of the prediction mo-
del. Then the corrosion rate prediction model of grounding grid based on the support vector machine optimized by ar-
tificial bee colony algorithm is proposed. The test results show that compared with the BP neural network model and
generalized regression neural network model, the proposed model has higher prediction precision and stability, and
good applicability to solve the problem of corrosion rate prediction for grounding grid.

Key words : grounding grid ; corrosion rate ; prediction model ; support vector machines ; artificial bee colony algorithm



