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Research on online fault diagnosis method of power converter for
switched reluctance motor
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Abstract: Aiming at the online fault diagnosis of power devices in the switched reluctance drive, an on-line diagnosis method of
transistors short-circuit and open-circuit fault is proposed based on DC component, spectral ratio eigenvalue and speed ripple coefficient
ratio, taking the asymmetric half-bridge power converter as the research object. According to the characteristics that the DC component in
the phase current tends to be zero after an open circuit fault occurs in the power converter, and the DC component spectrum increases
rapidly after a short circuit fault occurs, the calculation method is improved on the basis of diagnosing the short-circuit fault by using the
relative spectral ratio coefficient. The concept of the characteristic value of the spectral ratio is introduced, and the amplitude of the DC
component and the characteristic value of the spectral ratio are used to detect the fault type, avoiding the adverse effect of a large number
of calculations on the online diagnosis. According to the different characteristics of the speed pulsation change after the short circuit fault
of different transistors in the same phase, the speed pulsation coefficient is applied to the fault diagnosis, and the ratio of the speed
pulsation coefficient is used as speed ripple characteristic value, the change of the speed ripple characteristic value is used to locate the
faulty component. This method can quickly detect the fault type, fault phase and locate the faulty component, which solves the
shortcomings of the current online diagnosis method, such as long response time, large amount of calculation, and hard to find faulty
transistor. Finally, simulations and experiments verify the feasibility and effectiveness of the method.
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Fig. 1 Structure of asymmetric half-bridge power converter
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Fig.2 Schematic diagram of the transistor short circuit fault

(b) BT E R
(b) Chopping transistor
short circuit fault

P 2(b) Ry AR T 5 A8 A S B B T Y 7R T
580 5 A 38 DX ) PN TG 32 11 v R 1 AL T 4 7 2
PV A R B P A ) R P R, EL A S BB DX ] [R) R AN i
i 1) P P P AL 8 2 AR i, 7 A Lo A R B
P B R A Bl e

THARAE S S B I o T R R P AR A 5 S R
FEAER AR AL ARG IT S BE F LA L2 B )5 7 -

dw
Te—szjg—kfw (2)

AT, T J o ke 50500 O ARG R 37 330 A e Sl 5%
TR R TR AR, R R ) I AR R B
W T 3 R SR A B B
1.2 IhEEFHEES

P 3 7 SR SEARATREE DA AE 2k A T e e B ) 7 758
B, M 3 AT LU Y N8 e i i 4 i o7 B A8 4 A T
A e, 3B A X B o T A b, e i L IR
i, A1) AR AR A ) B RE R A D O, AR
i E AL 0, RGEHE A B ATRAS i i PR RE ™
TR,

2 WPEYFERAR

H T ) A8 A W S AN A 2 (8 A f 3 7 2 AR Ak
T L6 6 55 i, 2 ol W AL A 7 2 0 3, DR e AR SCXT T
FRAG R A R B A E U S F AL S B I O R A T B
I, DI SRR AR A £
2.1 NWEEWMEMEHBRHNEL

M HLEE TR 300 r/min BN (37 BAE 5 AR A A R

/F 7/

A i
I L ¥ 7
(a) PLE B (b) BFrf &I

(a) Position transistor (b) Chopping transistor
open circuit fault open circuit fault

K3 DhARAE R AT RSN T K

Fig.3 Schematic diagram of the transistor open circuit fault
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Fig.4 The phase current waveform before and after

short circuit fault of position transistor
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open circuit fault of transistor
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Table 1 Spectrum analysis results of phase current before and after transistor short-circuit fault
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