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A Brief Analysis of the Application of Energy Storage Devices in Smoothing
Peak Loads and Filling Capacity Gaps in Distribution Networks

Qin Zebang
China Nuclear Huineng Guizhou Energy Development Co., Ltd., Guiyang , Guizhou 550081

Abstract : With the advancement in the development of new power systems, the difference between peak and
off-peak loads in distribution networks is increasing, posing a serious challenge to the safe and
efficient operation of these networks. Energy storage devices, thanks to their ability to adjust charging
and discharging processes flexibly, have become key technologies for reducing peak loads and
balancing supply and demand in distribution networks. This paper analyzes the application of energy
storage devices in this context; it starts by examining the load characteristics of distribution networks
and the associated energy storage needs, explains the working principles and configuration criteria for
such devices, discusses strategies and control methods for managing peak loads, conducts analyses
of economic benefits and costs, and outlines the current challenges and suggestions for further
development. The aim of this research is to provide theoretical guidance for the planning, design, and
operational optimization of energy storage in distribution networks, thereby promoting the widespread
use of this technology in such networks.

Keywords : energy storage devices; distribution networks; peak shaving and valley filling; operation
strategies; economic analysis
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