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Robust Optimization Configuration and Risk-return Allocation of User-side

Shared Energy Storage under Source-load Uncertainties

HOU Qiang, FU Ziyu

(School of Management, Shenyang University of Technology, Shenyang 110870, China)

Abstract: With the high proportion of grid connection of wind power and photovoltaic distributed power sources, how to balance the
configuration of shared energy storage and benefit distribution under the condition of source-load uncertainty has become an urgent problem to
be solved. Therefore, a two-stage robust optimization model integrating CVaR and a risk-corrected revenue distribution mechanism were
proposed. The tail risk of source-load fluctuations was described through the CVaR polyhedral uncertainty set, and multi-dimensional correction
factors were introduced to improve the Shapley value method. Case verification shows that the proposed model’s energy storage configuration
takes both safety and economy into account, with the expected cost reduced by 3.3% compared with traditional robust optimization. At the
same time, the improved Shapley value method enhances the stability of the alliance, providing a theory for the large-scale application of user-
side shared energy storage.
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