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Abstract: We propose a novel demand-side energy management method named “Energy on Demand (EoD)”.
The EoD can attain the guaranteed reduction of energy consumption without damaging their quality of lives.
Moreover, when utility companies are allowed to set and modify ceiling values based on contracts with con-
sumers, EoD systems work as smart demand response systems. This paper first describes the protocol
for EoD: power request demands named “Quality of Energy (QoEn)” and appliance priority descriptions.
Then, the demand mediation algorithm based on appliance priorities for a single power source is introduced.
Experiments demonstrate the effectiveness of EoD by implementation in a smart apartment room.
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Fig. 1 Overview of the EoD System.
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Table 1 Appliance classes for QoEn.
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Fig. 2 Priority function for power adjustable appliances.
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Fig. 3 Priority function for time-shiftable appliances.
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Fig. 4 Priority function for interruptable appliances.
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Fig. 5 Power usage planning.
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Table 2 Power request message.
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Table 3 Power allocation message.
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Fig. 6 Smart appliance for EoD.
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Fig. 8 Easy EoD smart appliance with control box.
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Fig. 10 Results of the EoD against Demand-Response.
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Fig. 13 Power consumption for each appliance.
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