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State estimation of power grid under smart grid integration
based on FFCD-SOGI-PLL

ZHOU Xiangyu', ZHANG Zhen', MA Ruiqing’, WU Chunling',

1 1 . 2
LU Yong , XIANGLI Kang , WANG Danqing
1.School of Energy and Electrical Engineering, Chang’an University, Xi'an 710064, China;
2.School of Automation, Northwestern Polytechnical University, Xi’an 710129, China

Abstract; In the context of the integration smart grid and new energy generation, the extensive use of power elec-
tronic interface devices will introduce additional DC bias to the system. Therefore, the DC bias suppression capabil-
ity of the grid voltage information acquisition algorithm becomes crucial. The second-order generalized integrator
phase-locked loop (SOGI-PLL) , which is widely used in the synchronization and extraction of power grid informa-
tion, can effectively suppress the influence of frequency fluctuations and phase jumps in the power grid on the pow-
er grid state estimation accuracy, but its adaptive frequency feedback link while achieving harmonic suppression, it
is very sensitive to the DC bias contained in the grid. Aiming at this problem, this paper proposes a cascaded SOGI-
PLL with fixed frequency feedback ( FFCD-SOGI-PLL) , which uses a cascade structure and inputs a fixed nominal
frequency of the power grid to filter the DC component of the signal and enhance the harmonics inhibit performance
is enhanced. The stability analysis and parameter design methods are given by the small signal model. The experi-
mental results show that the designed FFCD-SOGI-PLL can quickly and stably estimate the grid voltage state infor-

mation accurately when the grid voltage contains DC components, harmonics and grid voltage drops.

Keywords: power grid synchronization; PLL; second-order generalized integrator; DC offset suppression
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