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Abstract: The design and implementation of a smart outlet for policy-based power management is de-
scribed, which aims to reduce user’s handwork required for power-saving activities and to realize efficient
power control. The smart outlet has been designed to have an accurate power-sensing function, to have
enough computational resources to execute various policy-based power management, and to be used safely
in a real-life situation. As applications of policy-based power management, the authors have implemented
and evaluated a software-based circuit breaker, and a function of reducing overlaps of inrush current caused
by multiple appliances. The authors also have deployed the smart outlet in a real-life situation, and have im-
plemented a function of reducing stand-by power and have realized automated control of appliances utilizing
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environmental sensor information.
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Fig. 1 Policy-based power management using smart outlets.
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Table 1 Requirements definition (measurement).
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Table 2 Requirements definition (power control, communica-

tion media and extendibility).
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Table 3 Specifications of the developed smart outlet.
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Fig. 2 Outward appearance of the developed smart outlet.
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Fig. 3 Hardware block diagram of the smart outlet.
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Fig. 4 Left: measurement/control board, Right: relay board.
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</info>
<data>
<socket1><wh>20954</wh><volt>102.070</volt>
<current>1.551</current><watt>84.6</watt
><state>0N</state></socket1>
<socket2><wh>2536</wh><volt>102.085</volt><
current>0.013</current><watt>4.1</watt><
state>0N</state></socket2>
<socket3><wh>2499</wh><volt>102.073</volt><
current>0.242</current><watt>14.2</watt>
<state>0N</state></socket3>
<socket4><wh>1219</wh><volt>102.080</volt><
current>0.081</current><watt>5.1</watt><
state>0N</state></socket4d>
</data>
</root>
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Fig. 6 Voltage and current waveforms of a fluorescent lamp

with an inverter.
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Fig. 7 Software-based circuit breaker function.
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Fig. 8 Current waveform of two light bulbs (without avoiding

overlaps between inrush currents).
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Fig. 9 Current waveform of two light bulbs (with avoiding

overlaps between inrush currents).
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Fig. 10 Deployment of the smart outlets in a real-life environ-

ment.
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Fig. 11 Variations of power consumption in one hour.
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