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computational limitations. To address this issue, a cyber-physical collaborative compound fault restoration strategy
was proposed. Firstly, a multi-attribute dynamic decision-making model was constructed. The dynamic criteria impor-
tance through intercriteria correlation (CRITIC) evaluation method and cross-domain hybrid centrality indicators
were adopted. Weights were adaptively allocated through a sliding time window to capture the spatio-temporal corre-
lation characteristics between communication delays and power flow regulation behaviors controlled by the communi-
cation system. Secondly, a two-tier joint protection planning framework was established. The upper tier was collabora-
tively optimized the reinforcement and redundancy strategies under budget constraints to enhance system resilience,
while the lower tier dynamically revised the operational safety boundaries. Finally, an enhanced Edmonds-Karp algo-
rithm was designed. A potential difference-driven mechanism and a hybrid weight cut-set model were introduced, aim-
ing to minimize the isolation cost and maximize the restoration flow. With the input being the cyber-physical coupled
network state variables and the output being the optimal cut-sets and restoration paths, the fault isolation and restora-
tion efficiency were effectively improved. IEEE case study simulations demonstrated that the proposed strategy sig-
nificantly enhanced the restoration efficiency and system resilience in compound fault scenarios.

Key words: distribution cyber-physical system, composite fault, cyber-physical collaboration, maximum flow-

minimum cut, fault recovery
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