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Proof-of-Concept Studies on Application of Simulated Bifurcation Machine to Virtual Power Plants
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The movement toward the realization of virtual power plants (VPPs) that integrate a large number of distributed power sources including renewable
energy systems, storage batteries, and electric vehicles (EVs) has recently accelerated. However, in order to match the amount of electricity generated
by VPPs to demand, the time required to find the optimal combination of distributed power sources using a conventional computer system often
exceeds the practical time limit due to a lack of the necessary computing resources.

To rectify this situation, Toshiba Energy Systems & Solutions Corporation has been implementing proof-of-concept (PoC) studies on application
of the Simulated Bifurcation Machine (SBM) to the solution of large-scale combinatorial optimization problems of VPPs. As part of these studies,
we have confirmed that the SBM has the capability to swiftly provide better solutions in response to a variety of situations, including steep power
fluctuations of renewable energy systems, than conventional computer systems. We have also performed PoC studies on the solution of optimal
power flow problems taking the constraints of electric power systems into consideration.
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Conceptual diagram of selection of power sources constituting VPP
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Optimization problem to determine combination of storage batteries
and renewable energy systems
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