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Fig. 13. Total energy consumption of community 1 in four consecutive iterations.

Fig. 14. Average energy consumption of the customers on weekends.

Fig. 15. Average monetary cost of each customer on weekends.

B. Results for Weekends

Fig. 14 shows the average energy consumption of each cus-
tomer with and without smart home scheduling, respectively.
Similar to the result for weekdays, smart home scheduling helps
balance the energy load. However, comparing with Fig. 9, the
total energy consumption is increased because the home appli-
ances are operated longer. On weekends, the PAR is 1.23 with
smart home scheduling, whereas it is 1.62 without smart home

Fig. 16. Energy generation of generator 1 on weekends.

Fig. 17. Energy generation of generator 2 on weekends.

scheduling, which is a 24.9% reduction. As shown in Fig. 15,
on weekends, the total monetary cost of customer is reduced by
34.3%, from $7.10 to $4.66, by smart home scheduling.

The energy generation of the two generators on weekends is
shown in Figs. 16 and 17. Similar to the results on weekdays,
the generation is more balanced resulting from smart home
scheduling. For generator 1, the peak generation is reduced
by 24.1%, from 253 to 192 kWh. For generator 2, the peak
generation is reduced by 24.9%, from 253 to 190 kWh.
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V. CONCLUSION

In a smart community infrastructure that consists of multiple
smart homes, smart controllers schedule various home appli-
ances to balance energy consumption and reduce the electricity
bills of customers. This paper analyzes the impact of the smart
home scheduling to the electricity market. It also proposes
a new smart-home-driven bi-level market model where the
customers schedule home appliances for bill reduction at the
community level, whereas aggregators minimize the energy
purchasing expense from utilities at the market level, both of
which consider the smart home scheduling impacts. A game-
theoretic algorithm is proposed to solve this formulation, which
handles the bidirectional influence between the community
level and the market level. As demonstrated by simulation
results, the average monetary cost of customers is reduced by
31.8% on weekdays and by 34.3% on weekends. In addition,
the PAR for the energy consumption is reduced by 35.9% on
weekdays and by 24.9% on weekends. Furthermore, the peak
generation requirement can be reduced by 29.8% on weekdays
and by 24.9% on weekends.
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