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Research on contribution to power system stabilization

by real-time optimal control of cold thermal energy storage systems
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Abstract

With the rapid spread of renewable energy in recent years, the need for electricity supply and demand adjustment is increasing.
In particular, thermal storage systems can be combined with various other systems to create highly efficient heat sources, and
are expected to be utilized in demand response as a demand and supply adjustment capability possessed by consumers. The
aim of this study is to suppress electricity costs and stabilize the power system by optimally controlling residential freezers in
accordance with actual electricity market prices. First, the temperature transition of a household freezer when switched on and
off was measured by using Raspberry Pi 4 and identified assuming that it is a first-order delay system. Next, a real-time optimal
control model was constructed by mixed integer linear programming, considering the freezer's temperature limit as a constraint
condition. As a result, a control method for freezers that reduces electricity costs the most was established.
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