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First, an adaptive filtering algorithm is employed to attain high-precision state estimation of
energy storage units under dynamic operating conditions and uncertain measurement noise.
Subsequently, a dispatchable capability model for energy storage is constructed. Secondly, a
hierarchical control architecture is proposed. The upper layer employs a centralized
optimization to determine the optimal power response of the energy storage cluster, with
operational economy and load smoothing as dual objectives. The lower layer implements a
distributed coordinated control scheme, incorporating unit SOC balancing and life cost into a
weighted allocation mechanism to achieve dynamic and coordinated power dispatch among
energy storage units. A simulation is conducted to assess the load of a specific region on a
typical summer day. The findings indicate that the proposed aggregation control strategy can
effectively mitigate grid load fluctuations and capture benefits from electricity price differences.
Daily peak load was reduced from 2 to 1.568 MW, and the peak-valley load difference was
decreased from 1.35 MW to 0.669 MW. Furthermore, while satisfying the power response
requirements of the system, it effectively mitigates the propagation of state inconsistencies
and health disparities among storage units, thereby reducing the variance of SOC by 50% and
life cost by 2% in comparison with conventional methods. The proposed method exhibits
considerable significance in terms of enhancing the overall operational efficiency and
promoting the full lifecycle health of the energy storage system.
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Fig. 1 Architecture diagram of energy storage aggregation control strategy
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