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Fault-tolerant Model Predictive Control for Bridge Arm of NPC
Three-level Virtual Synchronous Generator
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(College of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: A virtual synchronous generator(VSG) can provide inertia and damping for the grid connection of new en-
ergy by simulating the characteristics of a synchronous generator. However, a circuit breaking fault may occur in the
process of high-frequency switching of power electronic switching devices, which will lead to a serious distortion of out-
put current waveform and affect the safe and stable operation of power grid. In this paper, a VSG fault-tolerant model
predictive control strategy based on neutral point voltage equalization is proposed to solve the fault problem of neutral
point clamped (NPC) three-level VSG bridge arm. The operation mechanism of NPC three-level VSG single-phase bridge
arm after fault is analyzed. The DC-side capacitor forms a virtual bridge arm after the switching device fault, which is
reconstructed as a VSG bridge arm fault-tolerant structure. Under fault conditions, a current predictive model is estab-
lished, and the space voltage vector in a fault state is reconstructed. The neutral point capacitor voltage on the DC-side
is introduced into the cost function of fault-tolerant model to reduce capacitor voltage fluctuations and realize the fault-
tolerant operation of VSG bridge arm. Experimental results show that the NPC three-level VSG can operate continuously
after the switching device fault, which verifies the effectiveness of the proposed model predictive fault-tolerant control
strategy and improves the operation reliability of VSG.
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