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Research on open-circuit fault diagnosis method of ANPC three-level inverter
based on switching modulation strategy

CHEN Yiwei, XU Yonghai, YUAN Chang, SONG Xinyi, SUN Shuguang
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Since switching device faults are the main type of faults in active neutral point clamped (ANPC) three-level
inverters, quickly locating the faulty devices is of great significance to improve the reliability of ANPC three-level
inverters. For open-circuit faults of switching devices in ANPC three-level inverters, the impact of switching device faults
on output current under different modulation algorithms and the influence of the phase difference between output current
and load-side voltage on fault current waveform are analyzed from the perspective of propagation paths. Using the
three-phase output current as the fault characteristic quantity, an open-circuit fault diagnosis method for ANPC three-level
inverters based on switching modulation strategy is proposed. The current averaging method is used to initially determine
the approximate range of the faulty switching device, and then the switching modulation strategy is used to precisely
locate the faulty device. Finally, simulations and experiments verify that the method can locate faults within one
fundamental waveform cycle, with advantages of fast detection speed, strong anti-interference ability, and no need for
additional sensors for fault detection.
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waveforms of a-phase upper half bridge arm under

modulation algorithm 2
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Fig. 12 Procedure of experimental diagnosis of open-circuit

fault of switching transistors

PR @BIR 8] IE AR L 1R 1 SR ) LA
W, JREEHAT AR . I 12(c) P2 Wil 2
[F3E, 1 B 12(a) W2 fE OB I H R A s, @)
@B T AR A B IE I R AT LHERR & T, 30 T,
%, MR R HEBRZS BH T,, T R

2) S50 3R B 7E 5 T 1) 95 1A 1) SR S 1 W B a2
T3 R R B BB TE MR I A N
T S B e 53 T S 2 2 P R 52 Ao

Vel 13 Jgdfi A s S A R T O B AT %
WIEOE, 5 B 57 3 A LG i A L R
AMGHA AN, S W B E D45 A TR 1) s 2 A
WIKIA4ERFE RIS, Rk R S5 B
TR AT DASC IR FL K T WA DG B R B e Ao

T
1 THhsE —
0

i

® (@@

i,/(500 A/K%) bR
(=)

T
L
|
1
|
|
1
|
|
|
|
/)
|
|
1

/(10 ms/k)

B 13 WM AR T, FFREFSIOEITIE
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with inductive load
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