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Abstract

To identify the three-phase stator asymmetric fault of permanent magnet synchronous motor
(PMSM), a statistical analysis and BP neural network based method is proposed. Firstly, a simula-
tion model of PMSM is established to simulate the stator current data in normal state and fault
state. Secondly, the time domain feature indexed are extracted by analyzing the current data, and
the optimal indicators are screened out by statistics analysis. Finally, the optimal indicators are
used to train a BP neural network to achieve fault identification. The results show that the pro-
posed method can realize the identification of three-phase asymmetric fault of the PMSM, and the
accuracy rate is more than 96%.
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Figure 1. Simulation strategy model diagram
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Figure 2. Vector simulation system
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Figure 3. Comparison of MSM simulation system model and self-built model
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Figure 4. Simulation diagram under constant working condition
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Figure 5. Measured figure under constant working condition
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Table 2. Simulation test resistance table
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Figure 6. Box diagram of characteristic signal before processing
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Figure 7. Box diagram of characteristic signal after processing
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Figure 8. Box diagrams of characteristic signals in different states
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Table 3. Critical value table of test for normality
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Table 6. Inspection result

6. WIER

IEA AL PR e A A
VEEAE biibul i i
VB R T biiibul SEERNS Sliibu
Jok v (R 7 bEERNS KiEik KBk
T biiibul i i
PR A5k

AR S BP A4 N4 SRR AT TR R . BP MR 42— Fh 2 2 IR0 M B & I 2%, HL&
222687, IR AR O EAR AT A, AT N T R R AR R R Y R R RS W, R A
AR H[17].

E%é%fﬁmﬁ9ﬁﬁ,%%%m¢ﬁHMﬁEﬁﬁ%tﬁk@F BHTRAESREG, 2 5T
FEBE SN, BESHSR, JF5EE BP & MBS Wigh Rk Tt L.

PM SM L R 4% A2 oA 4%
[%ﬁr?’ 'F?Lﬂ’ '%ﬁﬁm] (T ’ 1@%%&}
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