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Fig.1 Contour map of distributed power supply access
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Fig.2 Convolutional neural network structure
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Fig.5 Reactive power coordination optimization model
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Table 1 Comparison of results in different scenarios
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5 ;i ’;; G AL ;i Jg; G L
1 0.008 0.012 0.028 0.012 0.018 0.032
2 0.005 0.013 0.027 0.011 0.019 0.035
3 0.006 0.016 0.025 0.013 0.021 0.037
4 0.009 0.018 0.029 0.014 0.023 0.035
5 0.012 0.017 0.031 0.011 0.018 0.038
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10 0.013 0.015 0.029 0.012 0.018 0.035
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Reactive power coordination optimization technology for source—
network—load—storage in new distribution network based on
adaptive learning rate convolutional neural network

Qian Jinbao', Liu Xiaoguang®, Cai Xi?, Liu Yi?, Dai Jianfeng’
(1.Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Lanzhou 730000, China; 2.Gansu
Tongxing Intelligent Technology Development Co.,Ltd., Lanzhou 730050, China; 3.College of Au tomation &
College of Artificial Intelligence, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract; With the promotion of the "dual carbon" goal, the capacity of distributed new energy
connected to the power grid has significantly increased. The use of distribution network source
network load storage coordination optimization strategy is an important method to achieve
distributed new energy consumption, among which reactive power optimization can ensure the safe
and stable operation of the power grid. This article proposes an adaptive learning rate
convolutional neural network based optimization technique for load storage and reactive power
coordination in distribution networks. Firstly, a reactive power optimization model is constructed
with the goal of minimizing network loss and voltage offset. Secondly, utilizing the powerful
nonlinear fitting ability of convolutional neural networks, the mapping relationship between power
grid operation scenarios, reactive power regulation equipment, and energy storage charging and
discharging strategies is excavated. Adaptive learning rate is introduced to update network
parameters and improve network training efficiency. Finally, by controlling the charging and
discharging conditions of reactive power regulation equipment and energy storage devices to
coordinate the output of distributed power sources, active optimization control of reactive power
and voltage in new distribution network is achieved. After simulation verification of the IEEE33
node power grid model, the results show that the proposed optimization method for load storage
and reactive power coordination in the distribution network source network improves the voltage
regulation ability of the power system, laying a good foundation for the safe and reliable operation
of the distribution network.

Keywords: distributed new energy; optimization of source network load storage coordination;

reactive power optimization; adaptive learning rate; convolutional neural network
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