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Fig. 2 Principle diagram of phase active synchronization
control based on frequency self-recovery droop control
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Fig. 3 Block diagram of phase synchronization control
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Self-recovery Droop Based Active Synchronization Control and Parameter Optimization of

Distributed Generator

CHAI Xiuhui, ZHANG Chunjiang, ZHAO Xiaojun, LIN Yang, GANG Lei
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Power electronic interface inverter is the key to stand-alone and grid-connected operation of the distributed generators.
The key to smooth switching of grid-connected inverter is the synchronization between voltage at point of common coupling (PCC)
and grid voltage. The active power droop control based on frequency self-recovery and the QV droop control based on V sell-
recovery are adopted. Aiming at the active synchronization control based on self-recovery droop control, the operation mechanism
of active synchronization control is introduced in detail. The phase and amplitude synchronization control models are established
respectively; the controller type selection basis of phase synchronization controller and amplitude synchronization controller is
given; the influence of controller parameters on the performance of synchronization system is analyzed; and the optimal design
method for controller parameters is derived. Through the optimization design of synchronous control parameters and the self-
recovery droop control, the performance of the synchronous control system is improved and the problem of dynamic response
oscillation of inverter output voltage during the synchronization process is solved. Finally, the simulation model based on
MATLAB is established and the experimental platform is built. The simulation and experimental results verify the correctness and
feasibility of the proposed design method for synchronization control parameters and the droop control.
This work 1s supported by Hebei Provincial Natural Science Foundation of China (No. E2017203227).
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