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Comprehensive energy-saving planning algorithm for distribution networks
considering power grid losses and voltage stability

Xu Huaze, Huang Ting, Yuan Jianhua, Qian Linghan

( State Grid Nantong Power Supply Company, Nantong 226000, Jiangsu, China )

Abstract: Addressing the increasingly prominent challenges of grid losses and voltage stability in distribution network energy-saving
planning, this study aims to propose a comprehensive energy-saving planning algorithm that can simultaneously reduce grid losses and
improve voltage stability. By optimizing the coordinated control of active and reactive power in the distribution network, energy losses are
reduced and voltage distribution is improved, thereby enhancing energy utilization efficiency and power supply reliability. This study
constructs an energy storage optimization model with the objectives of minimizing active power losses and voltage deviations, and then
designs an energy-saving planning algorithm that comprehensively considers the coordinated optimization of active and reactive power and
enhances various constraints. The results show that the minimum and maximum control errors of energy-saving planning through the design
algorithm are 0. 12 and 0. 15, respectively, proving its high stability and accuracy in controlling power output. Under different interference
conditions, the time range for coordinating planning through the design algorithm is 3 s—8 s, proving that it improves the efficiency of
distribution network coordination planning. The above results demonstrate the effectiveness of the design algorithm, which has a positive
promoting effect on achieving sustainable energy development and energy conservation and emission reduction.
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Fig. 1 Implementation process of energy storage optimization
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Fig.2 Distribution network topology
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Fig.3 Active and reactive power of the root node before and after optimization
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before and after optimization
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