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Analytical Calculation of Fault Transient Current of IIREG Considering the Effects of
Control Switching Delay and Voltage Drop Detection
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Source, North China Electric Power
University, Beijing 102206, China; 2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: The current studies on the fault characteristics of inverter-based new energy sources all consider that the volt-
age outer ring is blocked immediately after faults, ignoring the influences of the switching delay of low-voltage
ride-through(LVRT) control and the voltage dip detection, thus there is a certain error with the actual current waveform.
To address this problem, the mechanism of the voltage dip amplitude detection module leading to the LVRT control delay
input is first analyzed. Then based on the voltage transient change process, the whole process of fault current is clearly di-
vided into four stages. This paper focuses on the second stage of the transient current reference value change, and based
on the idea of “interval segmentation”, the fault current is linearized in segments; finally, a fault transient current analyti-
cal calculation model is established, which considers the influences of the control switching delay and voltage dip
detection. The waveforms of the proposed fault current analytical calculation basically match with the simulation wave-
forms of MATLAB/Simulink, which verifies the accuracy and validity of the proposed fault current analytical calculation
model, and provides a reference for the subsequent research on the adaptability of relay protection and the new principle

of the inverter-type new energy grid-connected system.

Key words: inverter interfaced renewable energy generator; low voltage ride-through; voltage drop detection; control

switching delay; symmetry fault; staged modeling of transient currents
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