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Abstract

This paper presents an optimized design of an intelligent power supply and distribution system based on the Internet of Things (IoT)
and load forecasting, and verifies its effect through engineering practice. This system integrates loT technology and load forecasting
algorithms, adopts a hierarchical design, and integrates load forecasting models such as LSTM and GRU with optimization
algorithms such as PSO and GA, achieving efficient scheduling, fault recovery and energy management. The simulation results show
that the optimized scheme significantly reduces power transmission losses and operating costs, enhances the stability and reliability of
the power grid, and reduces carbon emissions. In practical applications, the system has enhanced equipment utilization, reduced grid
losses and operation and maintenance costs, and improved power supply reliability. Future research can integrate multimodal data,
federated learning, digital twins, and grid interaction technologies to further enhance the energy efficiency and intelligent dispatching
of smart factories, and adapt to new load challenges such as electric vehicle charging.
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