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Abstract : With the large—scale integration of distributed energy resources, distribution networks face critical
challenges in voltage security, renewable energy accommodation, and multi-stakeholder benefit
coordination. This paper establishes a bi-level collaborative optimization model between the
distribution system operator (DSO) and microgrid operators (MGOs): the upper—level DSO regulates
electricity prices to achieve both system efficiency and voltage security, while the lower—level MGOs
optimize economic performance and renewable utilization through power trading decisions. To
address the limited efficiency of conventional ADMM, an improved Alternating Direction Method of
Multipliers with Gauss—Seidel sequential updates (ADMM-GS) is proposed, incorporating an adaptive
penalty parameter strategy to significantly enhance distributed computation performance. Case studies
on a modified IEEE-33 bus system with three microgrids demonstrate that the proposed approach
outperforms benchmark methods in voltage security, load smoothing, and algorithm efficiency,
achieving near—centralized optimal scheduling and providing a practical pathway for collaborative
scheduling in active distribution networks.
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Fig 2. Iterative Strategies of Each Stakeholder
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