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A Method for Predicting Electricity Load in

Public Buildings Based on Load Scenario Clustering and a Scenario-Aware Transformer

[ Abstract] To address issues in short-term electricity load forecasting for public buildings-such as strong scenario heterogeneity,
complex coupling of multi-source characteristics, and the coexistence of short- and long-term dependencies-this paper proposes a
short-term load forecasting method based on load scenario clustering and a scenario-aware Transformer. First, a load scenario
clustering module is used to perform representation learning and soft clustering on historical load samples, classifying typical
operating states of public buildings into three scenarios: low-load, steady-load, and high-load. Second, a scenario-gated feature
construction mechanism is introduced to incorporate scenario probability information into the dynamic weighting process of
multi-source features-including historical load data, time calendars, and meteorological data-thereby forming an adaptive scenario
feature representation; Finally, an improved Transformer forecasting model is constructed. Through sequence decomposition, patch
encoding, scenario token injection, and collaborative modeling using local-global dual-branch attention, the model achieves

24-step-ahead forecasting of electricity load for public buildings. Experimental validation was conducted using electricity load data
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from a large commercial complex in Hebei Province, and the model was compared with SVR, LSTM, and Transformer models.

Using the Transformer as a reference, in three sets of 24-step-ahead prediction tasks, the average RMSE, MAE, and MAPE were
reduced by approximately 13.65%, 12.63%, and 12.32%, respectively. Specifically, the RMSE decreased by about 14.46% in

low-load scenarios, and the MAPE decreased by about 12.98% in steady-load scenarios. The study demonstrates that the proposed

method achieved the best results in prediction tasks across all three types of scenarios-low-load, steady-load, and high-load-during

the cooling season.

[ Keywords] Public buildings; Short-term load forecasting; Load scenario clustering; Modified Transformer; Scenario adaptation
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