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Abstract: With the increasing complexity of distribution grids due to the integration of distributed power
sources, an improved matrix acceleration state enumeration method was proposed to enhance the computational
efficiency and accuracy of reliability assessment when integrating distributed energy into distribution grids. First, a
linear programming model was established to define reliability assessment indicators for distribution grids. Through
system simulation analysis, the weak links in the distribution grid were identified. Then, distributed power sources
were integrated into the weak links to effectively enhance the reliability of the distribution grid. Finally, to address
the issues of low computational efficiency and poor dynamic adaptability of traditional state enumeration methods
in complex distribution grids, an improved matrix-accelerated state enumeration method was proposed. The method
reduced the dimensionality of the distribution grid matrix, incorporated LSTM wave prediction, reduced the
computational variance of traditional distribution grid assessments, and improved computational accuracy. By
comparing reliability assessment methods for distribution grid systems with 76 nodes, 126 nodes, 377 nodes, and
957 nodes, the improved algorithm's assessment efficiency was effectively validated as significantly enhanced. In
the complex distribution grid with 957 nodes, the improved algorithm achieved nearly 94% increase in
computational efficiency compared to the Monte Carlo method.
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Tab.l Failure rate and interruption duration of each branch
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