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Research on Off-Grid/On-Grid Switching Control Strategy of
Virtual Synchronous Generator Without PLL "

GENG Haoxiang', WANG Weijun®, TANG Shuai’, ZHANG Guoping', MI Hongju'
(1. Department of Military Installations, Army Logistics University of PLA, Chongqing 430000, China;
2. Academy of System Engineering, Academy of Military Sciences, Beijing 100000, China)

Abstract: Aiming at the problems of current shock, voltage distortion and power shock during microgrid
connection, a switching control strategy of virtual synchronous generator (VSG) without phase-locked loop (PLL) is
proposed. The control model of VSG is established. In the switching process, a pre-synchronization control unit
without PLL is designed. The influence of PLL on system control precision and response speed is avoided. In
addition, the control algorithm is simplified, the time of pre-synchronization is shortened, and the process of switching
is accelerated. At the same time, to avoid the influence of the jump of A during the control process, the angular
frequency difference is directly fed back to the power loop. The integral anti-saturation link is also introduced to
accelerate the adjustment and recovery process. Finally, the feasibility of the proposed control strategy is verified by
simulation.

Key words: virtual synchronous generator ( VSG) ; off-grid; on-grid; pre-synchronization; no phase-
locked loop
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