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Multi parameter planning method for power grid considering flexible
load and node reliability requirements
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Abstract: The multi-parameter planning of power grids mostly adopts the fault tree analysis method, which ignores the influence of power
grid operation risks, resulting in poor planning effects. Therefore, a multi-parameter planning method for power grids considering flexible
loads and node reliability requirements is proposed. The goals and demands of power grid planning are clarified, and a power grid parameter
planning model is constructed by predicting power loads; with the objective of minimizing system operation costs, load superposition
constraints, energy storage device constraints, and node reliability constraints are fitted into the model to form a comprehensive parameter
planning model; an improved hybrid differential evolution algorithm is adopted, through steps such as encoding, mutation crossover,
constraint screening, fitness calculation, and chaotic search, to achieve multi-parameter planning of power grids considering flexible loads
and node reliability requirements. Experimental results show that under different operation times, the percentage of system load reduction is
always above 60% ; under different confidence levels, its operation costs are lower than those of the multi-objective collaborative
optimization algorithm and the improved ant colony algorithm, demonstrating better economic performance. This method can effectively
reduce the operation cost of power grids, improve the economic efficiency and planning effect of power grids, and provide a solution for
multi-parameter planning of power grids.

Keywords: flexible load; node reliability ; power grid system; parameter planning; improved hybrid differential evolution algorithm
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Fig. 1 Basic structure of smart grid
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Fig.2 Solution process of the multi-parameter planning

model for the power grid
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Fig.3 Intelligent microgrid structure
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Tab. 1 Operating parameters of microgrid
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Fig.4  Grid load forecasting results
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Fig.5 Results of multi-parameter planning for power grid
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