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Decentralized Cooperative Dispatch Method for AC/DC Hybrid
Distribution Systems with High Penetration of
Renewable Energy
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Electronic Engineering, Huazhong University of Science and Technology ) , Wuhan 430074, China)

Abstract: To address the optimal dispatch problem in AC/DC hybrid distribution systems with high penetration of renewable energy, a
distributed risk—robust reserve optimization method is proposed. First, a two—stage risk—robust optimization model is established for the
AC/DC hybrid distribution system. By introducing a linearized risk function to characterize the uncertainty of renewable energy
generation, the conservativeness of traditional interval-based robust optimization methods is overcome. The optimization problem is
decomposed into two subproblems: the sending—end and the receiving—end. Next, an improved alternating direction method of
multipliers is proposed, which involves the iterative exchange of converter power in the sending—end and receiving—end subproblems.
Combined with an adaptive update strategy for primal-dual residual penalty factors, an optimal dispatch scheme considering robust
reserve is achieved when convergence conditions are met. Finally, simulations are conducted on a two—area 12—node and a two—area 66—
node AC/DC hybrid distribution system. The results demonstrate that the proposed method improves computational performance while
significantly reducing computation time.
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Fig.1 Architecture of AC/DC hybrid
distribution system
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Fig.6 System reserve results of case 4 and case 5
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