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Model prediction fault-tolerant control strategy for grid-connected converters with current sensor faults

JIN Nan, LIU Jiaxi, LI Hailong, GUO Leilei
(Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: To address the issues of AC current sensor faults in grid-connected converters and unobservable regions in
model predictive fault-tolerant control and high total harmonic distortion (THD) in the grid current, a model prediction
fault-tolerant control strategy based on DC bus current reconstruction is proposed. First, according to the system structure
of the grid-connected converter, the current prediction model is established. Then, the relationship between DC bus
current and phase current under different voltage vectors is derived. The reconstruction principle of the three-phase
current is analyzed, and the unobservable region of model predictive control during grid current sampling is clarified.
Considering the relationship between the voltage vector action time and the minimum sampling time, virtual voltage
vector set which can eliminate the unobservable region is designed and the fault-tolerant model predictive control strategy
for grid-connected converters is proposed. The optimal vector is selected from the virtual vector set to achieve AC current
sensor fault-tolerant model predictive control and reduce the total harmonic distortion of the grid current. Finally,
experimental results verify the effectiveness of the proposed control strategy.
This work is supported by the National Natural Science Foundation of China (No. U2004166).
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Fig. 1 Grid-connected converter system structure

ARG 2 NI, R Al

AERFF RS B 2E 4, HFRBA N

L {Udc, (S, JFiE, S,KH W

0, (S, <MW, s, JFid)

Arfe w, AMABE; S, N EMEHRE: S, N T
MEIFRE, i=ab,c.

SE SIS Uy, W REFRIT SRS A 1, IR

0 X REFIFFIOIRAS A 00 LA—HEMES 9], B2 5

TR OCIRES T AR MRS S . Hrh i L
AR IR I T .

B 2 FMWEE st B RAREEE
Fig. 2 Flow path of the output current of the

grid-connected converter
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Table 1 Voltage vector @ff component of the

grid-connected converter
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Fig. 3 Grid-connected converter output voltage vector
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Table 4 Parameters of the experimental system
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