$45% 45110 % #  E£ ¥R Vol. 45 No. 11

2024 4E 11 H Chinese Journal of Scientific Instrument Nov. 2024

DOI: 10. 19650/j. cnki. cjsi. J2413129

JELE M ST R S A 2 B
o 7 1 5 28 1 R A 34 B

OR,E KR, IELR FR#HG
(Jerizcil K2z A TRE2ARE dEat 100044)

& E. Al A AR SRS IS W S 2 R M 1 A B AR LR M G RS MR T R SR B O M L S g e

ARG 1 3RS R AR (), AT, B (RIS I 5 1k 2 R X T A sk B AL TR 1Y I 45 A % i i, b T ok

IR H T — R SR L £ 2R I T RSP A R A R T B B R I A R I RIS W i, ST T SRR = AH LR

ARAS S W RRITHE S T SEPR o5 25 Lh R AR, FIE 22 o5 25 LU sR B B O DG R B, AR 2 Ml 5 B R LI 2K, iF TR T &

AP A B WOR BN %% | 2 AR A T MRS E A R B AR s ) HR R B 4, AT UGS R R AT AR . BT
7T VR R A AR A A, R, T A R A I T AT DA ST A A BB IS W, RS AR A Rl SR G UE T T

TS W RN T 3 ms (LRSS S WIS RN 6 ms, AT EERLREIS Wi 7 ik T DAFE AR LR Pk 6 20T ST I 0 e AR A2 SR8 Tl o

) T s DR 2 T

KIS A U £ 5 T B AR 5 i A% IR O 5 L 67 45 SR I

hEHES . TM464 THT SCERARIAAD: A ERERAEZR K 470. 40

Simultaneous fault diagnosis of three-phase inverter open-circuits
and current sensors under nonlinear load

Sun Yuan,Chen Jie, Wei Menglong, Qiu Ruichang

(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract ; Currently, the types for fault diagnosis of three-phase inverters are mostly linear loads. As nonlinear loads are more and more
widely used, the original methods make it difficult to solve the harmonic problems caused by nonlinear loads during faults. In addition,
the existing fault diagnosis methods are mostly for switches or sensors, without comprehensive consideration of the above faults. To
address the aforementioned problems, a simultaneous diagnostic method for open-circuit faults and current sensor faults in two-level
three-phase inverters with nonlinear loads is proposed in this article. The inverter three-phase current state-space equation is formulated
and the actual duty cycle function is derived. The continuous duty cycle function is used instead of the discrete switching function.
Therefore, the state-space equation meets the observation requirements. A discrete sliding mode observer based on composite control is
designed. It adopts the structure of zero-phase-shift repetitive control and proportional integral control in series, which can effectively
track the harmonic current. Adjustable factor detection variables and adaptive thresholds are designed. The fast and accurate fault
diagnosis can be realized by adjusting the adjustment factors. A test bench is established and experimentally evaluated that the diagnosis
time for open-circuit faults is less than 3 ms, and the diagnosis time for sensor faults is less than 6 ms. The proposed fault diagnosis
method can realize fast diagnosis of both open-circuit faults and sensor faults under nonlinear loads.
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