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SMART HOME/APPLIANCE SCHEDULING/RENEWABLE ENERGY/

BATTERY ENERGY STORAGE/OPTIMIZATION

One of the essential factor for the better operation of an electrical power
system is load demand. Normally, higher load demand leads to instability and
insufficient power supply. To make an electrical power system stable and sufficient, a
good correlation between demand and supply should exist. A survey conducted during
2011 indicated that residential sector is consuming 50% of total energy. Also, the
demand was seen to increase rapidly close to and sometimes beyond the supply.
Hence, this research focuses on appliance scheduling for cost reduction and peak load
reduction by increasing demand-side response in the smart home integrated with
renewable energy. Renewable energy integration became a significant issue as
renewable penetration levels increase and will require new generation support
infrastructure; Energy storage provides one solution to this issue. Specifically, battery
technologies offer a wide range of energy and power output abilities, making them
ideal for a variety of integration applications. Peak shaving using distributed small
(residential) energy storage can provide a reduction in peak loads and help renewable

energy integration. A load management algorithm is developed in MATLAB which
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reduces both cost and peak load consumption by managing the operation according to
utility controls and consumer preferences. The optimization problem was solved by
using Whale Optimization Algorithm (WOA). The simulation results depicted a
reduction of up to 40% in electric bill when scheduling electrical appliances without
renewable energy source; up to 53% with renewable energy; and up to 66% when
renewable energy with battery energy storage is considered with respect to Time-of-
Use (TOU) pricing. The reduction in electric bill indicated the cutback of load
demand from the specific user which can serve during severe peak demand. On the
other hand, WOA can be adopted for appliance scheduling in the household, reduction

of electric bill as well as cutback of peak demand from the demand side.
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