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Abstract: Smart building is an indispensable part of new power system. Dealing with the uncertain renewable energy output
and load demand, a smart building system has to reasonably schedule the internal energy to realize the reliable and
economical operation. To manage the energy optimal scheduling in smart buildings, a multi-stage energy management
strategy for smart buildings including battery energy storage system (BESS) and electric vehicle charging stations is
proposed. In day-ahead stage, a robust optimization strategy is designed to deal with the uncertainty of renewable power
output and load demand, considering the time coupling constraints of the BESS. In intra-day stage, weighted model
predictive control method is taken to adjust the optimization strategy in day-ahead stage, and rolling optimization and
feedback correction methods are employed to dynamically control the active output of each controllable power supplier, the
power charged and discharged from BESS, electric vehicle charging strategy and power transaction with the main power
grid in order to adapt to the real-time fluctuation of energy output and load demand. The simulation results show that the
proposed multi-stage energy management structure of the smart building embedded BESS can effectively reduce the
operation cost of the smart building, lower the tie-line power and reduce the influence of the randomness and volatility
brought by renewable energy and load demand on the system operation.
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Fig. 1 Energy flow of a smart building system
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Table 4 Operation cost under different scenarios
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Table 6 Operation cost under different strategies
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Table 6 Operation cost under different dispatch strategies
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