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Abstract: The characteristics such as high dimensional complexity and strong volatility
of the renewable power system increase the risk of instability, which seriously
jeopardizes the national life and social order. Simulation analysis and pre-formulation
of control measures is a supporting technology to ensure the stable operation of large
power grids. Existing technologies require a large number of manual participation, are

error-prone, inefficient, and costly, and are difficult to adapt to the explosive growth of
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data analysis of the new 10,000-node-level power system. This case proposes the
following innovative techniques to address the above problems: 1) A two-stage
intelligent and precise decision-making algorithm incorporating grid knowledge; 2) A
parallel branch network decision-making rapidity enhancement technique; and 3) A
differentiated grid migration technique that lightly relies on new annotations. Taking
the decision-making of a multi-province interconnected 10,000-node large power grid
as an example, the accuracy rate is higher than 97.5%, the average time consumed for
a single decision is <10s, and the differentiated grid migration needs new labeled
samples <10%. The system has been applied to five enterprises, including the
Simulation Center of China Electric Power Research Institute and State Grid Hubei
Electric Power Company, with high engineering utility value and highly evaluated by

authoritative experts in the field of electric power.

Keywords: renewable power system; artificial intelligence; intelligent decision making;

10,000 node level; case study
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