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ABSTRACT

The recent energy efficiency and conservation programs has created an unprecedented demand
for home energy management systems (HEMS) in residential sector to reduce electricity
consumption and hence conserve electric bills.

In this thesis, a proposed unified control algorithm is presented that targets to manage the home
appliances’ hourly power operation in a daily basis. The proposed algorithm is generic in the
sense of getting the ability to achieve three different objectives for the electricity generation and
distribution utility/customer dual benefits. Range of constraints such as load priority, customer
preferences, demand response limit signal (utility request) and utility tariffs' pricing are taken
into consideration. The ultimate goal of this algorithm is not only to curtail or control the
appliance load power but also to shift it to better pricing period based on different tariff rates.
The results reflect the effectiveness of the proposed algorithm that extends the previous results in
literature by considering wider range of limitations applied on HEMS simultaneously.

In this context, firstly the main objectives of the demand response principle and its role in the
energy conservation procedures are discussed as a one of the major mechanisms in the demand
side management approach. Then, the general definition, goals and methodologies of HEMS are
given. Moreover, the technical strategies developed and different algorithms in the literature are
also presented.

The development of the load profile used in this thesis is presented to test the effects of each
algorithm, the results of each algorithm is discussed showing their drawbacks. The proposed
unified control algorithm is then implemented on the same load profile to show the difference
and its paybacks over the traditional algorithms. Test results are presented and discussed with the
help of illustrative figures and curves.



