
Building Energy Demand for Smart Grids: Short and Long-Term Perspectives 

Building electrification and digitalization require energy demand to be represented across both 
planning and operational timescales. Grid planning needs plausible long-term hourly profiles 
for future scenarios, while energy management requires accurate short-term forecasts, often 
with limited historical data. This contribution addresses these two challenges, each resolved 
through the approaches presented below. The first challenge is addressed by combining 
annual, carrier-specific demand data from TABULA/EPISCOPE with normalized When2Heat 
patterns to generate scalable hourly building profiles. The workflow represents different 
building types, construction periods, and renovation levels, and converts thermal demand into 
heat-pump electricity demand using a time-varying coefficient of performance. It supports 
long-term electrification analysis through indicators such as peak demand, seasonality, load 
duration, and flexibility. For the second challenge, multiple forecasting approaches (statistical, 
machine learning, deep learning, and time series foundation models) are compared for short-
term, day-ahead energy forecasting using monitoring data from two non-residential buildings 
at ENEA’s Portici Research Centre, across 7–28-day observation windows. The foundation 
models outperform all alternatives, achieving high accuracy even with minimal historical data, 
evidence that such models offer a promising, scalable and data-efficient path to building 
energy forecasting, enabling faster deployment and better-informed energy management. 
Together, these two contributions bridge long-term scenario generation and short-term 
forecasting, demonstrating how open datasets, monitored data, and artificial intelligence can 
jointly support grid planning, demand flexibility, and energy management from the building to 
the district scale. 


