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Abstract: Rapid and dramatic changes have been occurring in the electrical distribution systems
in the U. S. as well as in many parts of the world during the past two decades. There are many
drivers that have been providing the impetus for these changes. These developments also have
been creating challenging needs and opportunities for new models, tools and technologies to
design, plan and operate the emerging systems. The primary focus of this presentation is to
emphasize the need for leveraging the intelligence of, and information provided by, sensors,
energy boxes and smart meters to integrate Distributed Energy Sources (DER) with Distribution
Management Systems (DMS) to enhance optimal performance of the emerging distribution
Grid. This need builds on the DOE Vision towards an Intelligent North American Grid by 2030.
The results when implemented, will improve load factor, efficiency, and reliability to meet the
2020 DOE Smart Grid R&D Cost and Performance Targets.

This presentation will focus on the following specific areas: DER Modeling and Scheduling,
Market Integration of DER, Intelligent Data Management, Communication Architectures and
Advanced and Adaptive Protection. The results achieved to date in these topics will be
presented and discussed. In addition, research opportunities for other related topics will be
identified for the benefit of research scholars in the field.
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