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Collaborative configuration of the distributed energy resources in
an active distribution network based on the multi—objective
Bayesian optimization

Hu Yajuan', Zhang Qirui', Liu Gang', Yang Ruizhe?, Xu Ying®, Yi Zhongkai’
(1.State Grid Heilongjiang Electric Power Company Limited, Harbin 150000, China; 2.Harbin Institute of
Technology, Harbin 150000, China)

Abstract; In Active Distribution Network (ADN), the penetration rate of Renewable Energy
Sources (RES) is continuously increasing, leading to more complex and uncertain operational
scenarios. This complexity introduces significant risks in the daily operations of ADN. This study
proposes a collaborative configuration of distributed power sources within ADN to enhance the
absorption capacity for renewable power. The proposed model thoroughly considers the variability
of RES, the characteristics of adjustable demand response resources, the bidirectional flow of
ADN, and the constraints of safe operation. To address the contradiction between the effective
absorption of renewable energy and the economic operation of ADNs, this paper introduces a
multi —objective Bayesian optimization algorithm based on hyper—space indicators (EBO). This
method probabilistically models multiple objective functions, effectively balancing the exploration
of solution space and the unidirectionality of optimization. Moreover, its computational efficiency
surpasses traditional heuristic—based multi—objective planning algorithms.

Keywords: active distribution network; RES accomondation; distributed energy resource; multi—

objective Bayesian optimization
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