> sy 3 AL
%244 3 W VU ¥ H Vol. 24 No. 3
2026 4£ 3 A Journal of Power Supply Mar. 2026

DOI: 10.13234/j.issn.2095-2805.2026.3.335

FESES: TM464 XHEFRERD: A

T 8 = 7 P TR =S T R i fE A il A
Hiaf=

e K 1)

A W, BREE NEE, T,
I3

(e b AASETAFR, #M 450002)

HE: ARZHFMERBEFOTER, A TRZEPHMERERET | AT LIRS B R BRI R
0, R BML A TRMIEIG, BE ST BB NIBITRE, WA T TR B AR BRI A R A48
WA AR Z PR B AT A AN AP SR G B AR AT A, X M 5 4G
BB, EATM RS R B, RBEMEAEE, 54 | R (E AR S e [ B EOR-TF AR #E) . 4
52 RHES AR AR A FAR LA, SRR | AP T A =P W R 3R A RS g A TR AR A ) Rk
FIERIIET PR b R TR B U D R BMHEE, FNREEHELET, REERBTER,

KR TR B FEHRE; WESW; B4 G; R, BT 4

Open-circuit Fault Diagnosis and Fault-tolerant Control of
T-type Three-level Grid-connected Converter

JIN Nan, XIA Yingxun, GUO Leilei, LI Yanyan, FAN Wuchuang
(College of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: To improve the reliability of a grid-connected converter under operation, an open-circuit fault diagnosis
and fault-tolerant control strategy is proposed for a T-type three-level grid-connected converter. After an open-circuit fault
occurs in a power device, through the analysis of the operating state of the converter, the changing relationship between the
converter output current and the currents flowing from the midpoint of the DC-side capacitor to each phase is elucidated.
The average value of the converter output current and that of the currents flowing from the midpoint of the DC-side
capacitor to each phase are calculated, and these values are compared with the preset diagnostic thresholds to locate the
faulty power device. According to their locations, the faults are categorized into Class-I (vertical bridge arm fault) and
Class-II (horizontal bridge arm fault). The corresponding fault-tolerant structures are designed for the two types of faults,
and a fault diagnosis and model predictive fault-tolerant control strategy is proposed for the T-type three-level
grid-connected converter. Experimental results verify that the proposed method can quickly locate the position of the faulty
power device of the converter, realize fault-tolerant continuous operation and improve the reliability of the converter.
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Fig. 5 Fault-tolerant structure of T-typethree-level converter under Class-1 fault
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