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DR Optimization Technology with Flexibility to Respond to Demands of Multiple Buildings
under Electricity Demand Uncertainty
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Toshiba has been engaged in the development of technologies for the realization of smart communities to achieve a balance between the electricity
demand of individual buildings and optimized energy usage in the community as a whole. As part of this effort, we are developing a clustered building
and energy management system (BEMS) technology for comprehensive energy management among multiple buildings, and are now conducting
demand response (DR) demonstration experiments in the Yokohama Smart City Project (YSCP), one of the largest smart city demonstration projects in
Japan. The clustered BEMS is targeted at reducing the aggregate power consumption of a group of buildings through the development of a power
reduction plan (DR plan) consistent with each building and the implementation of that plan.

As one of the basic technologies for the clustered BEMS, we have now developed a DR optimization technology that takes into consideration both
the power demand characteristics of individual buildings and electricity demand uncertainty in the region. We have conducted computer simulations
and confirmed that the average costs and average number of failures in power reduction at the implementation of DR using this method are lower

compared with those using other methods.
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Framework of DR planning
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Example of reserve power characteristics of buildings (virtual data)
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Example of DR planning satisfying reserve power characteristics in case
of Table 1
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Example of case of practical amount of power reduction beyond demand
prediction
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Example of two scenarios due to fluctuation of demand prediction
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Reduction of number of scenarios by applying newly developed method
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