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Abstract : As carbon peaking and carbon neutrality goals progress, setting up a low—carbon dispatch mechanism
that coordinates sources, grids, and loads has become a crucial direction for optimizing power system
operations. This paper introduces the carbon flow theory to analyze the coupling mechanism between
carbon flow and power flow, and establishes a low—carbon optimization model for distribution systems
incorporating distributed generation, energy storage devices, and interruptible loads. Building on this,
it proposes a node carbon potential-based criterion for energy storage charging and discharging,
along with a distributed generation output strategy, and constructs a two—stage source—grid—load
coordinated low—carbon dispatch framework aimed at minimizing carbon emission costs. By applying
the Shapley value method to allocate carbon emission responsibilities, the study explores the system's
carbon emission characteristics under varying load response levels and clean energy generation
conditions.

Keywords : source-grid-load coordination; carbon emission flow; low-carbon dispatch; energy
storage; interruptible load
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