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Abstract:

This study introduces a novel system for energy exchange management in a two-layer network of microgrids.
In this framework, the first layer facilitates energy exchange among multiple microgrids, while the second
layer enables energy sharing among users within each microgrid. The proposed model employs a multi-
objective optimization framework based on the Hiking Optimization Algorithm and ensures transaction
security and transparency using a multi-blockchain architecture. Simulation results, utilizing real-world data
from five microgrids in Guizhou Province, China, reveal significant performance improvements compared to
traditional methods. Specifically, the average utility values of users increased from 17.3 to 31.4 (a 96.2%
improvement), while those of microgrid operators rose from 28.2 to 38.98 (a 34.58% enhancement). Moreover,
the average energy transaction price dropped by up to 45% with increased distributed energy resources. These
findings demonstrate the superior performance of the proposed HOA and blockchain-based method in
competitive scenarios, offering greater flexibility in pricing and energy distribution. This work establishes an
effective approach to sustainable energy management.
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