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Abstract In smart cities, flattening peak demands in residential buildings is needed for providing stable power
supplies. An effective approach for this is load shifting from day time to night time with energy storage. In this
paper, we apply model predictive control to charge or discharge the energy storage in time slots. We first describe an
overview of control procedures for the energy storage, and formulate the problem of minimizing electricity cost and
constraints for limiting the capacity and power of the energy storage. We then evaluate the electricity cost saving
for campus buildings. We use demand trace data collected every hour from actual campus buildings. The results
indicate that more than one and a half day-long prediction horizon is needed for flattening peak demands which
change on a daily basis. Although longer prediction horizon results in enlarging prediction errors, our evaluations
show that the electricity cost related to the peak power draw is reduced to about 80% of the existing cost.
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