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Abstract:
This study reveals the formation mechanism of congestion-related imbalance funds
under transmission network constraints and addresses the inconsistency between
settlement responsibility and physical causality. Based on flow tracing theory, a
classification and settlement mapping model for congestion—related imbalance funds
is developed. Through power flow decomposition, congestion costs are allocated to
individual market participants, and a settlement mapping matrix across different
market layers is established. Case studies demonstrate that the proposed method
effectively reduces cross—subsidization and significantly improves the fairness and
incentive compatibility of congestion cost allocation. The model relies on the
completeness of system operational data and the observability of power flows, and
does not yet account for uncertainties or the complexities of real-world market rules.
The proposed approach provides theoretical support 1for the refined settlement of
congestion-related imbalance funds in regional and two—tier spot electricity

markets.
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