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Abstract

With the rapid increase in renewable energy power generation, such as photovoltaic power generation, whose output
varies depending on weather and other conditions, adjusting supply and demand is becoming increasingly difficult;
hence, new feasible and effective supply and demand management measures and responses are required. As a feasible
approach, we have developed a technology for utilizing consumer equipment suitable for the changing supply-demand
balance environment by utilizing widely used electric water heaters (e.g., EcoCute) and similar devices. We developed
a system for utilizing a large amount of scattered small-capacity consumer equipment in which one-way control
commands are issued via broadcast-type wireless communication, and the consumer equipment receiving the
commands controls the equipment autonomously. Using a low-cost, power-saving long-distance radio suitable for wide-
area transmission, control commands based on the output prediction results of photovoltaic power generation are sent
via relay stations. Remote-control adapters installed in consumer equipment receive control commands and
autonomously control the equipment. When an electric water heater is used and a boiling DR command is issued for
the daytime the following day, the water will be boiled during the daytime instead of the usual nighttime boiling. By
using pseudo-random numbers in the control program, the aggregate to be controlled is configured to generate a load
similar to the photovoltaic power generation curve in sunny weather. We confirmed that good reception control is an
effective method for controlling a large amount of customer equipment at a low cost and without interfering with the

use of hot water supplies.
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