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Hybrid model analysis method with data model and physical model for automatic
energy analysis
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Aiming to rationalize energy use by consumers and effectively utilize
distributed energy resources (DER) in electric power and energy systems, we have developed (1) a
pattern EMS (energy management system) method that extracts features from a large amount of energy
data and creates patterns; (2) a state estimation method for consumer equipment (storage batteries)
using simultaneous estimation of data (feature detection) and a dynamic model (Kalman filter), (3)
distributed and coordinated EMS for DERs that optimizes energy exchange based on the energy network
structure. We also proposed a mutual aid resilience EMS system as a disaster resilience measure
using this method and verified its effectiveness by evaluating it in a customer group model case of
one feeder scale in the distribution system.
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