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In this research project, we have investigated three approaches as a
modeling framework suitable for next-generation power networks: a networked descriptor system, a
nonlinear ODE (ordinary differential equation) model, and a model based on mathematical
optimization. Moreover, we have clarified the basic properties of the power networks related to
these models. We have also carried out the control of power distribution networks, including road
heating. In addition, toward an application to actual power networks, we have studied the
negotiation algorithm to determine the optimal charging amount and charging price of electric
vehicles based on the Stackelberg game from both theoretical and simulation viewpoints.
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