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[Abstract] The distribution substation of the power supply system serves as the basic regional unit for the
integration of distributed photovoltaic energy. The optimization control of installed capacity scale, generation
capacity, balance between power supply and demand, photovoltaic energy storage, and time—domain power
transfer in distribution substations are critical factors for the development of photovoltaic energy. This paper uses
a specific power supply area as the data source. Through mathematical analysis of actual statistical data on the
photovoltaic power generation and supply capacity, the intermittent and dispersed nature of power supply
sequence in distribution substations, a mathematical model linking photovoltaic energy supply capacity to power
supply sequence was established. Through comprehensive analysis of actual statistical data on electricity
consumption and the uneven distribution of power consumption sequence in distribution substations, a
mathematical model linking substation electricity consumption to power consumption sequence was established.
Based on a comparative analysis of the differences between the photovoltaic energy supply capacity—supply
sequence and the substation electricity consumption—power consumption sequence, optimal principles for
determining the scale of photovoltaic energy installed capacity in distribution substations and reasonable
principles for photovoltaic energy allocation are proposed; Under the condition of balancing the annual total
power generation and supply of photovoltaic energy with the annual total electricity consumption in
distribution substations under the scenario of large—scale grid connection of distributed photovoltaic systems,
this study proposes photovoltaic energy storage response strategies for distribution substations to achieve power

supply and consumption balance at any time (time segment) across the entire time domain, focusing on
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addressing issues related to the planning of photovoltaic energy construction scale and storage response strategies

for peak shaving and valley filling in photovoltaic energy power supply sequence migration. The research

findings have been applied in practice and have significant potential for broader implementation.

[Key words] photovoltaic; power supply sequence; power consumption sequence; balanced allocation; energy

storage
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