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Inertia Control Strategy of Direct-driven Wind Generation System in DC Microgrid Based on

Analogous Virtual Synchronous Generator

SHEN Kexin, XUE Bowen, ZHU Xiaorong
(Department of Electric Power Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: The DC microgrid with distributed energy has low inertia, and the bus voltage is easily affected by load power
fluctuations; meanwhile, the rotor of the wind turbine contains a lot of kinetic energy. Therefore, the control strategy of
the wind turbine side converter can be changed, so that the rotor of the generator can release or store kinetic energy, which
provides inertial support for the DC voltage. First, an analogous virtual synchronous generator inertial control strategy for
wind turbines in DC microgrids is proposed by analogy to the virtual synchronous generator control in the AC grid. Sec-
ondly, the inertial support coefficient related to the rotational kinetic energy of the rotor and the adjustable capacity of the
converter is introduced to quantitatively evaluate the inertial support capacity of the wind turbine under different operat-
ing conditions, so as to select the appropriate virtual inertial coefficient. Then, a small-signal model is established, the
proposed control strategy is theoretically analyzed, and the abrupt change of voltage in the initial stage is corrected by
feedforward compensation. The research results show that the virtual synchronous generator control can use the rotor ki-
netic energy of the fan to provide inertial support for the system, so that the DC voltage has better dynamic characteristics.
Finally, the effectiveness of the proposed control strategy is verified by RT-LAB real-time simulation platform simulation.
Key words: DC microgrid; direct-driven wind generation system; analogous virtual synchronous generator; inertial

support; small signal model
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