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Fig.2 Communication and electrical connection topology
of distributed AGC framework
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Table 1 Statistical results with various methods in
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Distributed Secondary Frequency Regulation Strategy for Virtual Power Plant Based on
Improved Exact Diffusion Algorithm

ZHU Chengzhi', YUAN Mengtong”, BO Yaolong™**, XIA Yanghong™*", LIU Kejia®, WEI Wei**"
(1. Electric Power Research Institute of State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310014, China;
2. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
3. Institute of Wenzhou, Zhejiang University, Wenzhou 325000, China;
4. Zhejiang Key Laboratory of Electrical Technology and System on Renewable Energy, Hangzhou 310027, China)

Abstract: The automatic generation control (AGC) for virtual power plants (VPPs) can meet the secondary frequency regulation
requirements in the power grid with high renewable energy penetration through coordinated control of multiple resources. To
address the issues of inaccurate convergence and slow convergence of traditional distributed AGC methods, this paper proposes an
improved distributed algorithm that incorporates line power flow and convergence acceleration. Firstly, a linearized model for the
active power flow of the VPP i1s established. Accordingly, an optimal AGC command decomposition problem for the VPP is
formulated to enhance frequency regulation performance and economic efficiency while ensuring the safe operation of the power
grid. Secondly, an improved exact diffusion algorithm (EDA) based on the Nesterov accelerated gradient (NAG) method is
proposed to further improve the solution speed and accuracy of the optimization model. Case studies based on the IEEE 33-bus
system and a VPP demonstration base at Linhai Toumen Port in Taizhou of Zhejiang Province, China demonstrate that the
proposed algorithm significantly outperforms other algorithms in both response accuracy and convergence speed. Furthermore, the
AGC system based on this algorithm achieves significant improvements in both frequency regulation performance and economic
efficiency.
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