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Topic: Distribution System Modeling, Analysis and Optimization

Abstract: Transmission system analysis tools use Newton Raphson, Gauss Seidel and Fast Decoupled techniques that sometimes fail to converge when applied to distribution systems due to their higher resistance/reactance (R/X) ratio of the lines, making them ill conditioned. Distribution systems typically have a radial topological structure where the loads are not always constant power. Growth of Distributed Generation (DG) leading to high penetration, results in series of complex operations requiring advances in algorithms and models to handle uncertainty in power generation, reverse power flows and high variation in voltages. With the rapid renewable energy installations like wind, solar, fuel cell, hybrid electric vehicle and storage there is a key need to include these models in the unbalanced distribution power flow
analysis. Shipboard power systems are different from terrestrial distribution systems as they are tightly coupled and have multiple generators. Apart from renewable sources there are other Demand Responsive (DR) sources that are being utilized at distribution voltage levels for mitigating overloading and improving voltage profile. This talk will cover modeling of DR sources that have been integrated into standard comprehensive distribution test feeders as well as utility distribution feeders and their impact on system voltage profile and losses. Yet another resource that is being integrated is electric vehicle for which a unified framework of technologies will be examined in the talk to obtain a sustainable, fullyautomated Smart Transit System (STS) which will operate in grid connected and transit mode on fixed pathways. With the introduction of smart grids with distributed resources and different controls the system is prone to cyber-attacks thus implementation of new attack detection and learning method will be
discussed for frequency response of the islanded distribution system.
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