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Grid cloud edge collaborative optimal scheduling method based on edge computing
ZHANG Yang', WU Renbo', WANG Jia', SUI Xiangyang’, HUANG Wenyi’

( 1. Power Dispatching Center of Guangzhou Power Supply Company, Guangdong Grid Co. , Ltd. , Guangzhou 510000,
Guangdong, China;2. Dongfang Electronics Co. , Ltd. , Yantai 264000, Shandong, China )

Abstract: In order to meet the operation stability challenges and regulation flexibility requirements brought by large-scale distributed
generation access to the power grid, this paper proposes a grid cloud edge collaborative optimal scheduling method based on edge
computing. Firstly, a dual layer collaborative scheduling optimization model is constructed based on the cloud edge collaborative
architecture. The upper layer cloud model aims to minimize the overall operation scheduling cost and load fluctuation of the power grid,
while the lower layer edge model aims to minimize scheduling time and maximize node and network scheduling flexibility. Then, for the
optimization model, constraints are set including the output of common coupling nodes, controllable distributed power output, edge server
communication, and sufficient flexibility. Finally, the inertia weight mechanism is introduced to enhance the global optimization capability
of the sparrow search algorithm, and the improved algorithm is used to solve the two-layer optimization model to obtain a globally optimized
scheduling scheme. The experimental results show that after applying this method, the smoothness of the power curve of the power grid and
the maximum deviation of the node voltage are both below 0. 02; The response time for scheduling instructions is shortened to below 465
ms; the power factor of each node is increased to 0.9 or above; Under different scales of distributed power sources, the operating costs of
the power grid are effectively reduced. This indicates that the method can effectively improve the power grid’s ability to absorb distributed
energy and the speed of scheduling response.

Keywords: edge computing; cloud edge collaboration; optimize scheduling; improved sparrow search algorithm; double layer optimization
scheduling model; renewable energy; scheduling efficiency; collaborative optimization of power grid
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Fig. 1  Overall architecture of cloud edge collaborative
optimization scheduling method for power grid
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in the power grid
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