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Automated Demand Response From Home Energy Management System

Under Dynamic Pricing and Power and Comfort Constraints
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V. CONCLUSION

A comprehensive optimization-based ADR controller has
been proposed to optimally coordinate the operation of dif-
ferent types of domestic appliances to reduce the consumer’s
electricity bill below a predefined desired threshold whilst
maintaining their comfort. The modeling of home appliances
has been extensively developed to include all the classifica-
tions proposed in the literature. The proposed ADR scheme
applied to an individual dwelling demonstrates the importance
of adopting comprehensive modeling of home appliances

to exploit the flexibility within each appliance category. In
particular, the realistic modeling of critical (uncontrollable)
appliances provides adequate assessment of ADR without
overestimating its value. Furthermore, the adoption of a gen-
eral and flexible price design through the application of
electricity rates higher than the market price signals to penalize
the violation of a given power threshold can limit the cre-
ation of a new peak at the least price intervals while still
not compromising consumer’s comfort. Finally, the results
reveal the importance of rolling operation of the proposed con-
troller throughout the day to follow the changes in the price
signal and the outdoor temperature. This results in minimiz-
ing the electricity bill while avoiding violation of the indoor
temperature preference.
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