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Transient Overvoltage Analysis and Suppression of Grid-following Inverters
During Fault Recovery

XU Yichen, XU Jinming, LING Zihan, XIE Shaojun

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Grid-following inverters are prone to transient overvoltage at the point of common coupling during low voltage
fault recovery. This paper first analyzes the mechanism of overvoltage at the point of common coupling based on the dy-
namic processes of various control loops and grid-tied lines in the photovoltaic system during fault recovery. It is believed
that improper response of reactive and active currents is the main factor causing transient overvoltage. Therefore, the re-
active and active current reference recovery characteristics, as well as the current control characteristics, jointly affect the
magnitude of transient overvoltage. Based on these transient characteristics, this paper proposes an overvoltage suppres-
sion strategy for optimizing the characteristics of current recovery. This control strategy has better overvoltage
suppression capability than the traditional current reference direct switching method. Finally, the correctness of the theo-

retical analysis and the effectiveness of the proposed overvoltage suppression strategy were verified through simulation

and experiments.
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Fig.1 Power circuit and control structure diagram of

grid-tied inverter
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Fig.8 Simulation waveforms of modulated waves, voltage and

current without adopting suppression strategy
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Table A1 System parameters of grid-tied inverter
FEBH SRS SR
e th# Praed/ W 700
H ] LU AUE UJv 55
FEL ) B R AT fo/Hz 50
RER/RIEENES Us/V 175
FFRATAR SfJ/kHz 15
LC JE: 3% LgmH, CyuF, R/Q 1.135,10,2.6
LR AT R B kv 0.7
B PI 240 Fepptts Kipit 1.9,200
HLJRIE P1 241 kp.ace, Kiace 8, 1600
B ESNE PL S8 kp.aces Kiace 0.2,20
TIENRE k 1.8
MIER Ty 1.5/t
FRREE SCR 2.89
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