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This thesis proposes a hybrid Particle Swarm Optimization and Linear
Programming (Hybrid PSO-LP) approach for optimal home appliance scheduling (OHAS)
under a time-of-use (TOU)-based demand response (DR) framework in smart home
energy management systems (SHEMS). The primary objective is to minimize total daily
electricity costs (TDC). The proposed SHEMS allows household appliances to select
their power consumption from various energy resources, including grid power, rooftop
solar PV, wind turbines, Battery Energy Storage Systems (BESS), and Electric Vehicles
(EV) considered as Vehicle to Home (V2H).

In the proposed framework, the PSO layer first determines the optimal state of
charge (SoC) values for the battery and EV, which provides the charging and discharging
behavior. These values are then passed to the LP layer, which is concurrently
processed to complete the OHAS. The LP layer allocates power from various energy
resources, including BESS, V2H, rooftop solar PV, wind turbines, and the grid, for
scheduling household appliances while satisfying operational constraints and
minimizing electricity costs. In addition to utilizing electricity from the grid, the excess
energy from the rooftop solar PV can also be sold to the local utility’s household PV
purchasing scheme, providing additional economic benefits for prosumers. The hybrid

PSO-LP algorithm-based SHEMS enables households to intelligently schedule
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appliances, avoid peak hours, rely more on renewable energy availability, and reduce
grid dependency.

This framework is evaluated through nine simulation scenarios that consider
different energy configurations. The results consistently demonstrate significant
reductions in electricity costs and improved system flexibility compared to non-
scheduling appliances by the proposed framework. The proposed hybrid PSO-LP
framework not only efficiently achieves optimal scheduling in SHEMS but also leads
the way toward smarter, greener, and more cost-efficient smart homes in future smart

grids.
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