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Virtual synchronous generator control of a grid-connected inverter based on adaptive inertia

YU lJingrong!, SUN Wen?, YU Jiagi?, WANG Yishuo!
(1. School of Automation, Central South University, Changsha 410075, China; 2. School of Electronic Information
and Electrical Engineering, Changsha University, Changsha 410022, China)

Abstract: A grid-connected inverter (GCI) based on a virtual synchronous generator (VSG) control may cause overshoot or
oscillation of output power and frequency under fluctuation conditions. A VSG control method based on an inertial adaptive
algorithm is proposed to improve the dynamic performance of a GCI. This method directly analyzes the power angle and
output characteristic curves of a GCI based on VVSG control, and deduces the relationship between the output power and the
frequency change rate. By judging the four acceleration and deceleration operation intervals of the inverter, the deviation
between the virtual output active power and reference power is employed to avoid dependence on the change rate of the
output frequency. With an adaptive control algorithm, the parameters can be adjusted continuously and smoothly, so that the
frequency and output power fluctuations of the GCI can be restrained. Compared with existing methods, the proposed
method does not require frequency differentiation directly. This avoids the introduction of system noise. It can also achieve a
wider range of continuous adjustment of inertial parameters. Simulation results verify the correctness and effectiveness of the
proposed method.
This work is supported by the Natural Science Foundation of Hunan Province (No. 2017JJ2348).
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Fig. 1 Single-phase GCI topology
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Fig. 4 GCI dynamic characteristic curve
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Table 1 Selection principle of inertia coefficient
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