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Optimal Load Control Method for Solar—Powered House with Energy Storage System
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Abstract - The renewable energy system and the real-time pricing can provide the significant economic advantage for
end-user of residential house. However, according to recent studies, high initial cost of renewable energy system such as
photovoltaic (PV) system and lack of suitable load control methods adjusting electric power consumption in response to
time-varying price are regarded as the major obstruction for introduction of renewable energy system and real-time
pricing in residental household. In this paper, we propose automated optimal load control strategy which aim to achieve
not only minimizing the electricity cost but also the increase in the utilization rates of PV generation power of residential
PV house in real-time pricing environment. Simulation results show that our proposed optimal load control strategy leads
to significant reduction in the electricity costs and increase in the utilization rates of power generated by PV system in
comparison with the conventional PV house. Therefore, the proposed optimal load control strategy can provide more

economic benefit to end-user.

Key Words : Photovoltaic, Real-time pricing, Demand response, Load control, Energy storage system
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Fig. 1 Penetration rate of PV houses
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Fig. 3 The approximation conversion efficiency of solar cell
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