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Methods for diagnosing fault in Hall position signals of
switched reluctance motors

Shao Jie Wang Yechao
(Qufu Normal University, Rizhao 276826, China)

Abstract: The reliable operation of a switched reluctance motor (SRM) drive system requires the position sensor to provide reliable
position signals. Therefore, given the problem that the Hall position sensor fails from time to time, which affects the normal operation of
the motor, it is of great significance to study an effective position signal diagnosis method to improve the reliability of the system
operation. In this paper, a fault diagnosis method combining time threshold and state prediction is proposed. Firstly, the type and
location of position sensor faults are analyzed; secondly, the proposed method based on time threshold combined with state prediction is
theoretically analyzed, which compares the actual state values of the three position signal combinations with the predicted state values in
real time, and threshold constraints are applied in combination with the state value transition time to detect various kinds of faults and
achieve fast and accurate results; finally, to validate the proposed method, a three-phase 12/8 structure is used to diagnose faults with a
three-phase 12/8 structure. Finally, to verify the effectiveness of the proposed method, an experimental validation of the method is
carried out with a three-phase 12/8 structure motor as the research object. The experimental results prove the feasibility and effectiveness
of the method in fault detection. In addition, the method can be realized without complex calculations and additional hardware and can
be extended to be used in drive systems such as brushless DC motors (BLDC).
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Fig. 1 Switched reluctance motor drive system diagram
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Fig.2 Installation of Hall sensors
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Fig. 3  Position signal versus inductance change curve
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Table 1 Various fault types
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1 Fi=1
2 F,=1
3 Fy=1
i i ) F =0
5 F,=0
6 F;=0
7 F =F,=1
8 Fy=F,=1
9 F =F,=1
10 F,=1,F,=0
11 Fi=1,F,=0
12 F,=1,F;=0
AT 13 F,=0,F,=1
14 F =0,F,=1
15 F,=0,F;=1
16 F,=F,=0
17 F,=F,=0
18 F =F,=0
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Fig.4 High-level fault class one
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Fig. 6 High-level fault class three
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Fig. 8 Double sensors fault class one
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Fig. 9 Double sensors fault class two
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Fig. 11  Fault case one
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Table 2 Single-level fault sequence table
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Table 3 Double-level fault sequence table
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10 5—4—5
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16 0—1—0
17 0—4—0
18 0—2—0
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