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Fig.1 Internal energy flow within a single regional IES
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Table 1 Operation results of different scenarios
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Distributed federated reinforcement learning-based optimal scheduling of
multi-regional integrated energy system

ZHU Xinwen, WANG Jiaqi, LI Shengwei, LIN Wenjie, WU Xiang, GUO Fanghong

(College of Information Engineering,Zhejiang University of Technology,Hangzhou 310023, China)
Abstract: Aiming at the limitations of traditional optimization methods and centralized federated reinforce-
ment learning in terms of privacy protection and computational efficiency,a distributed federated reinforce-
ment learning-based optimal scheduling method of multi-regional integrated energy system is proposed. Each
regional integrated energy system is managed by an individual agent. Each agent optimizes the parameters
of its local Critic network using the twin delayed deep deterministic policy gradient algorithm and exchanges
parameter information with the neighboring agents, thereby enabling efficient energy scheduling management
without reliance on an additional centralized server. To ensure global optimization,the weight coefficients of
parameter interaction are determined by the elements of a doubly stochastic matrix. The results of case
study analysis show that the proposed method can enhance the privacy protection of the integrated energy
system while demonstrating excellent convergence performance and effectively reducing operation costs.
Key words:integrated energy system;optimal scheduling; distributed federated reinforcement learning;agent;

twin delayed deep deterministic policy gradient algorithm



