





Scientific Abstract
Energy consumption is a key issue for the coming years. The large-scale deployment of smart grids contributes to the diversification of energy consumption patterns. However, comprehending these consumption patterns remains an ongoing challenge. In our study, we aim to group the consumption patterns into categories aiming to enhance our understanding and enable more precise forecasts of user-level energy demand. We used  the K-means algorithm to categorize users into two clusters : residential consumers, and enterprise consumers. This separation is crucial for better load forecasting. Indeed, it allows making customized predictions for each cluster based on their distinct consumption patterns. Additionally, we combined the Fuzzy C-Means (FCM) algorithm and Backpropagation (BP) neural networks to create a unique approach (FCM-BP). With this approach, we focused on similar days using FCM. Then, we analyzed the historical load data with the BP neural networks to extract insights for the coming days. Note that the FCM-BP model doesn't directly predict load values. Instead, it estimates the load rate of change. The FCM-BP model demonstrates its efficacy through different quantitative tests. Using real-world load data from 200 users in Nanjing in 2018, the FCM-BP model consistently outperforms other forecasting methods with lower MAPE (Mean Absolute Percentage Error) values. These results highlight the model's potential for precise load forecasting, focusing on the user’s specific behaviors to enhance prediction accuracy. In conclusion, this study not only contributes substantially to the field of load forecasting in smart grids but also presents exciting prospects for more refined predictive models in the future.
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