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Electricity Demand Estimation Based on Residential Behavioral Data
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Abstract

To appropriately evaluate the operational and equipment-introduction effects of HEMS, residential load scenarios that reflect
household composition, occupancy status, and variability in daily activities are required, rather than a single average load curve.
This paper aims to develop a household electricity load estimation model for HEMS evaluation by generating residents’ daily
activity schedules from time-use statistics and linking them to appliance-use rules. Time-varying Markov transition probabilities
were estimated from time-specific activity participation rates, and individual and household activity schedules were generated at
a 3-minute resolution; these schedules were then converted into household-level electricity load curves using activity-based
appliance rules, appliance ownership rates, and weather conditions. The generated activity schedules broadly reproduced the
temporal patterns and daily average durations of major activities, while the load distributions showed increased demand and
variability caused by morning and evening at-home activities and winter heating use. The proposed model can generate multiple
residential load scenarios that account for uncertainty in residents’ behavior and may serve as a fundamental model for future
evaluation of HEMS operation and equipment introduction, including PV systems, storage batteries, electricity tariff menus, and
contract-based HEMS services.
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