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Abstract: The distributed economic dispatch of microgrids is a core problem in smart grids, which aims to minimize
the total generation cost while satisfying power balance and operational constraints of generation units. Compared with
centralized methods that rely on a central controller to collect global information from all distributed agents, the
distributed economic dispatch scheme offers advantages including strong scalability, low communication overhead, and
enhanced privacy preservation. To address the slow convergence rate of existing distributed economic dispatch
algorithms, this paper proposes a distributed Nesterov-accelerated economic dispatch algorithm via integrating the
Nesterov acceleration technique with a primal-dual framework. Specifically, the adaptive dual variable is introduced to
handle local output constraints, and the dynamics of primal and dual variables are designed via the Nesterov
acceleration technique. Therefore, theoretical analysis shows that the proposed algorithm can achieve the global optimal

solution with a convergence rate of O(1/¢?) under generally convex cost functions. Finally, simulation results

Wk BEA: 2025-12-01; 3 F BHEA: 2026-03-05.

ESWH: HEXARIEEGIH (62403004); gk AR5 9% L% S H (ICT2024A01); i E 0] 2
THRITE (24QA2706100); 22 HOK2E T HL 5 Pl B 22 448 2 B 5 SR 00 = P T80 (KFKT202405).

RIERE: XIGRAE.

B {Z{F % . E-mail: lizhongmei@ecust.edu.cn.

AR SC Bt LR SR ST, TSR B 5L “BRIR R X E AT B


https://doi.org/10.13195/j.kzyjc.2025.1243
mailto:lizhongmei@ecust.edu.cn

2 = % 5

xR Ext

demonstrate that the proposed algorithm outperforms existing distributed Nesterov economic dispatch algorithms.
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