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Battery-Based Output Smoothing Control
of Electric Power System with Multiple Homes*

Yoshihiko YamacucHI™, Yoshihiko Susuki! and Takashi HIKIHARAT

This paper addresses output smoothing control of an electric power system with multiple homes.
The notion of home is a unit of small-scale power system closed to consumers. A home consists
of local renewable-based energy source, energy storage, load, power conversion circuit, and control
system. Output smoothing control aims to regulate the output power of a single home or coupled
multiple homes to the outside of it and is expected to reduce the influence of fluctuating renewable
sources to the outside, e.g. a commercial distribution grid. In this paper, we propose a battery-
based algorithm for the output smoothing control and demonstrate its effectiveness in a practical,
residential power system with two homes. In addition to the practical demonstration, by deriving
a mathematical model for dynamics of active power flow in the controlled system and analyzing
the model numerically and theoretically, we provide a guideline of tuning the feedback gain of the

algorithm for a desired control response.
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Fig. 1 Overall view of Kyo-Eco House with residential
power system used for practical demonstration
and analysis in this paper
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Fig. 2 Schematic diagram of residential power system

with two homes in Kyo-Eco House
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Fig. 3 Outline of battery-based output smoothing con-
trol for a single home
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Fig. 4 Example of measured power flows in the residen-
tial power system at Kyo-Eco House under no bat-

tery control
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Fig. 5 Short-term experimental result on output

smoothing control for the single home at

Kyo-Eco House
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ing control for the single home at Kyo-Eco House
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