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An Analysis of Optimization Control Methods for Charging and Discharging of
Distributed Energy Storage Systems in Distribution Network Dispatching

Zhang Shuang
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Abstract : With the large-scale integration of distributed power sources (such as photovoltaic and wind power)
into distribution networks, their randomness, volatility, and intermittency pose significant challenges to
the safety, stability, and power supply quality of grid dispatching. This paper identifies various practical
issues encountered during the implementation of energy storage charging/discharging management
and proposes actionable optimization solutions across five dimensions: hierarchical dynamic
dispatch strategies; mathematical constraint models tailored to rural grid conditions; collaborative
operation mechanisms involving multiple stakeholders; intelligent terminal upgrades; and differentiated
management approaches for diverse types of energy storage. The effectiveness of these solutions
is validated using six months of operational data from pilot substations in the study area, providing
practical guidance for energy storage dispatching in similar county—level renewable energy distribution
networks..

Keywords : distribution network dispatching; distributed energy storage; charging and discharging
control; photovoltaic power integration
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